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	1. INTRODUCTION. 
	 
	In recent years, changes have been noted in the behaviour of some animals, which have expanded their territories and gone so far as to enter urban areas and even beaches, crossing major roads and other public highways. Possible causes of this change in behaviour include factors such as the ongoing abandonment of the countryside, the overabundance of certain game species, the effects of the COVID-19 pandemic, climate change bringing milder winters, a lack of natural predators and changes in their natural hab
	This change in animal behaviour is closely linked to road density and the risk of traffic accidents. Roads are key components for the development and growth of a country, making it possible to meet the basic needs of the population, such as access to education, employment, healthcare, supplies, leisure, etc. As such, they have a strategic role as the backbone of the territory; the entire complex of roads needs to be a network with sufficient connections, ensuring that people can move between any two points,
	Approximately a quarter of the territory of Europe (22.4%) is located less than 500 metres from the nearest transport infrastructure, and half of European territory is less than 1.5 kilometres away, as shown in 
	Approximately a quarter of the territory of Europe (22.4%) is located less than 500 metres from the nearest transport infrastructure, and half of European territory is less than 1.5 kilometres away, as shown in 
	Figure 1
	Figure 1

	. Spain is among the countries with the greatest median and average distances to transport infrastructure (1.9 and 2.7 km, respectively). In addition to transport infrastructure, 50% of all land area in Spain is located a maximum of 1.6 kilometres from the nearest built-up area and 718 metres from the closest impermeable infrastructure. (Torres, A. G. Jaeger, & Alonso, Assessing large-scale wildlife responses to human infrastructure development, 2016). 

	 
	Figure 1. Distance to nearest transport corridor. Assessing large-scale wildlife responses to human infrastructure development. (Torres, A. G. Jaeger, & Alonso, Assessing large-scale wildlife responses to human infrastructure development, 2016) 
	The expansion of road infrastructure creates physical barriers that fragment natural habitats, directly impacting animals, which often choose to cross these roads to satisfy their basic needs, directly exposing themselves to vehicular traffic and increasing the risk to road safety. 
	According to the Defragmentation strategy for habitats affected by linear transport infrastructure “...roads have the effect of amplifying the isolation of the habitats they cross due to the barrier effect that they cause, limiting the movement of living creatures across them, either because of obstacles that make crossing difficult, deaths from collisions or the disturbances they cause (light, noise, pollution) and other edge and verge effects that affect adjacent ecosystems. In addition to these effects o
	The figures for road accidents involving wildlife registered in recent years justify concern about this field of work. According to Directorate-General for Traffic data, traffic accidents with material damage caused by animals doubled in Spain between 2013 and 2023, from 17,170 accidents involving wildlife on interurban roads in 2013 to more than 34,543 accidents involving wildlife on interurban roads in 2023. As such, it is an issue of concern for road safety management, and one that is being addressed by 
	The approach of tackling the issue by increasing road safety for road users and minimising the occurrence of accidents of this type was specifically included in the Road Safety Strategy 2030, presented at the Plenary Session of the Higher Council for Traffic, Road Safety and Sustainable Mobility on 14 February 2022 and made public on 9 June 2022, along with the 2022-2023 Action Plan: 
	• The priority work stream in the “Safe Roads” strategic area is “Enhancing the assessment of actions and the exchange of good practices”. A uniform methodology will be fostered to assess actions on the road network to facilitate common learning, broaden application of the most effective solutions and create a body of national evidence. Impetus will be given to producing directories or lists with information on the cost and effectiveness of various measures. 
	• The priority work stream in the “Safe Roads” strategic area is “Enhancing the assessment of actions and the exchange of good practices”. A uniform methodology will be fostered to assess actions on the road network to facilitate common learning, broaden application of the most effective solutions and create a body of national evidence. Impetus will be given to producing directories or lists with information on the cost and effectiveness of various measures. 
	• The priority work stream in the “Safe Roads” strategic area is “Enhancing the assessment of actions and the exchange of good practices”. A uniform methodology will be fostered to assess actions on the road network to facilitate common learning, broaden application of the most effective solutions and create a body of national evidence. Impetus will be given to producing directories or lists with information on the cost and effectiveness of various measures. 

	• In turn, the strategic area “Data and knowledge for risk-based management” establishes the work stream “Studying traffic accident samples in depth”, which envisages conducting accident studies to determine the most effective specific corrective measures to be implemented in future actions. 
	• In turn, the strategic area “Data and knowledge for risk-based management” establishes the work stream “Studying traffic accident samples in depth”, which envisages conducting accident studies to determine the most effective specific corrective measures to be implemented in future actions. 

	• In this context, the 2022-2023 Action Plan for the Road Safety Strategy 2030 sets out Action “22.4.2.05 Managing accidents involving animals”, which establishes that “An analysis will be conducted of the procedures currently used to manage accidents involving animals, in particular the identification of sections with high accident rates, the preparation of efficacy reports and the effectiveness and level of implementation of the most commonly used measures.”. 
	• In this context, the 2022-2023 Action Plan for the Road Safety Strategy 2030 sets out Action “22.4.2.05 Managing accidents involving animals”, which establishes that “An analysis will be conducted of the procedures currently used to manage accidents involving animals, in particular the identification of sections with high accident rates, the preparation of efficacy reports and the effectiveness and level of implementation of the most commonly used measures.”. 


	Against this backdrop, with the goal of improving road safety and reducing accidents, the Directorate-General for Traffic presents the study “Road accidents involving animals”, in collaboration with the Spanish Road Association, which aims to analyse in detail the initiatives and solutions that have been launched at national and international level in recent years and thereby push forward in the improvement of road safety. 
	 
	 
	 
	2. OBJECTIVES. 
	 
	In the context of concern over the increase in road accidents involving animals, the objective of this study is to conduct an in-depth review of road safety management procedures relating to animal-vehicle collisions currently being carried out by road authorities. In particular, the following objectives are addressed: 
	• Compilation of the measures most commonly used in Spain, with a description, level of implementation and effectiveness. 
	• Compilation of the measures most commonly used in Spain, with a description, level of implementation and effectiveness. 
	• Compilation of the measures most commonly used in Spain, with a description, level of implementation and effectiveness. 

	• Review of the definitions used by Spanish road authorities for “wildlife-vehicle collision hotspots”. 
	• Review of the definitions used by Spanish road authorities for “wildlife-vehicle collision hotspots”. 

	• Compilation of the measures most commonly used at international level - description, level of implementation and effectiveness - along with the definitions used by road authorities in other countries for “wildlife-vehicle collision hotspots”. 
	• Compilation of the measures most commonly used at international level - description, level of implementation and effectiveness - along with the definitions used by road authorities in other countries for “wildlife-vehicle collision hotspots”. 


	The secondary objectives of this study include: 
	• 
	• 
	• 
	• 
	Supporting the dissemination of expertise on road safety management to reduce accidents of this type with the following actions: 
	o Compiling and analysing the management procedures used by road administrations and other stakeholders involved in road management in relation to the presence of animals near the road network and how they are handled in the event of an accident. 
	o Compiling and analysing the management procedures used by road administrations and other stakeholders involved in road management in relation to the presence of animals near the road network and how they are handled in the event of an accident. 
	o Compiling and analysing the management procedures used by road administrations and other stakeholders involved in road management in relation to the presence of animals near the road network and how they are handled in the event of an accident. 

	o Mainstreaming perspectives from different areas into the issue of accidents involving wildlife, in respect of not only road management, but also civil society, biodiversity, insurance, etc. 
	o Mainstreaming perspectives from different areas into the issue of accidents involving wildlife, in respect of not only road management, but also civil society, biodiversity, insurance, etc. 





	 
	 
	 
	3. METHODOLOGY. 
	 
	The work was performed using the following methodology in five stages, as shown in 
	The work was performed using the following methodology in five stages, as shown in 
	Figure 2
	Figure 2

	 and explained below: 

	 
	Stage 2: Gathering opinions from interest groups with surveys 
	Stage 3: Gathering opinions from key players with in-depth interviews 
	 
	 
	Stage 5: Drafting the study 
	Stage 4: Reviewing the current approaches in various road administrations in Spain (definitions of accident hotspots, actions, results, etc.) 
	 
	Figure 2. Study methodology (Produced by the authors) 
	o Stage 1: Identifying and defining measures to reduce wildlife-vehicle collisions, at both national and international level. 
	o Stage 1: Identifying and defining measures to reduce wildlife-vehicle collisions, at both national and international level. 
	o Stage 1: Identifying and defining measures to reduce wildlife-vehicle collisions, at both national and international level. 


	The initial stage of the work included a state-of-the-art review, at both national and international level, of the various measures used to reduce road accidents involving wildlife. 
	o 
	o 
	o 
	o 
	Stage 2: Gathering opinions from interest groups with surveys. 
	o Significance of the specific risk of accidents caused by the presence of or collisions with animals. 
	o Significance of the specific risk of accidents caused by the presence of or collisions with animals. 
	o Significance of the specific risk of accidents caused by the presence of or collisions with animals. 

	o Impact of this situation on their sector (economic valuation, human and material resources, etc.) 
	o Impact of this situation on their sector (economic valuation, human and material resources, etc.) 

	o Sectors or entities directly involved with their entity/sector in the handling and management of accidents of this type. 
	o Sectors or entities directly involved with their entity/sector in the handling and management of accidents of this type. 

	o Measures in place to eliminate and minimise the risk of traffic accidents involving animals and/or for post-accident handling. 
	o Measures in place to eliminate and minimise the risk of traffic accidents involving animals and/or for post-accident handling. 

	o Assessment of schemes in other countries in this area. 
	o Assessment of schemes in other countries in this area. 

	o Road authorities and public administrations with competence in the area. 
	o Road authorities and public administrations with competence in the area. 

	o Habitat fragmentation working group (Ministry for Ecological Transition and the Demographic Challenge, MITECO). 
	o Habitat fragmentation working group (Ministry for Ecological Transition and the Demographic Challenge, MITECO). 

	o Bodies representing the insurance sector. 
	o Bodies representing the insurance sector. 

	o Bodies representing the road maintenance sector. 
	o Bodies representing the road maintenance sector. 

	o Civil society entities related to wildlife conservation. 
	o Civil society entities related to wildlife conservation. 

	o Identification of interest groups: creating a sector-based contact database for the submission of questionnaires and DGT approval. 
	o Identification of interest groups: creating a sector-based contact database for the submission of questionnaires and DGT approval. 

	o Design and DGT approval of the questionnaire for administrations and other sectors. 
	o Design and DGT approval of the questionnaire for administrations and other sectors. 

	o Submission of questionnaires and reminders, and engagement with key partners (e.g., participation of the Association of Infrastructure Maintenance and Operation Companies to gather opinions from the sector). 
	o Submission of questionnaires and reminders, and engagement with key partners (e.g., participation of the Association of Infrastructure Maintenance and Operation Companies to gather opinions from the sector). 

	o Reception of responses. 
	o Reception of responses. 

	o Preliminary assessment of responses received. 
	o Preliminary assessment of responses received. 

	o Inclusion of opinions gathered in the various sections of the study. 
	o Inclusion of opinions gathered in the various sections of the study. 

	o Identification of key players to build on the survey stage. A total of 72 responses were received. 
	o Identification of key players to build on the survey stage. A total of 72 responses were received. 





	A questionnaire was produced during this stage to gather information on the following questions: 
	To obtain the broadest possible range of information, the questionnaire was submitted to various sectors with different approaches to the issue: 
	The questionnaires were distributed and compiled in July, August and September 2024. To this end, the following actions were undertaken: 
	 
	o 
	o 
	o 
	o 
	Stage 3: Gathering opinions from key players with in-depth interviews 
	o Defining the current situation and scale of the problem. 
	o Defining the current situation and scale of the problem. 
	o Defining the current situation and scale of the problem. 

	o Management procedures used. 
	o Management procedures used. 

	o Types of measures in place and assessment of their effectiveness. 
	o Types of measures in place and assessment of their effectiveness. 

	o Possible existence of similar studies and their conclusions and recommendations. 
	o Possible existence of similar studies and their conclusions and recommendations. 

	o Opinion on measures required in future years: new measures, strengthening current ones, etc., along with implementation issues. 
	o Opinion on measures required in future years: new measures, strengthening current ones, etc., along with implementation issues. 

	o Civil Guard Traffic Group. 
	o Civil Guard Traffic Group. 

	o Government of Galicia. 
	o Government of Galicia. 

	o Junta de Castilla y León. 
	o Junta de Castilla y León. 

	o Government of Extremadura. 
	o Government of Extremadura. 

	o Girona Provincial Council. 
	o Girona Provincial Council. 

	o Directorate-General for Roads at the Ministry of Transport and Sustainable Mobility 
	o Directorate-General for Roads at the Ministry of Transport and Sustainable Mobility 

	o Habitat fragmentation working group at the Ministry for Ecological Transition and the Demographic Challenge. 
	o Habitat fragmentation working group at the Ministry for Ecological Transition and the Demographic Challenge. 

	o UNESPA – OFESAUTO. 
	o UNESPA – OFESAUTO. 

	o CRA-GREFA - GREFA (Group for the Rehabilitation of Native Fauna and its Habitat) Wildlife Recovery Centre. 
	o CRA-GREFA - GREFA (Group for the Rehabilitation of Native Fauna and its Habitat) Wildlife Recovery Centre. 





	Individual interviews were conducted with previously identified key players to supplement the information obtained in the questionnaires. The entities to be interviewed were selected based on factors such as accident rates, the information obtained in stage 2 and their strategic nature. 
	The interviews covered the following subjects: 
	The interviews were conducted with the following entities in September and October 2024: 
	o Stage 4: Reviewing the current approaches in various road administrations in Spain (definitions of accident hotspots, actions, results, etc.) 
	o Stage 4: Reviewing the current approaches in various road administrations in Spain (definitions of accident hotspots, actions, results, etc.) 
	o Stage 4: Reviewing the current approaches in various road administrations in Spain (definitions of accident hotspots, actions, results, etc.) 


	The documentation consulted, the questionnaires and the interviews conducted formed the basis of an analysis of the most commonly used measures to reduce or minimise the risks associated with animal-vehicle collisions. 
	o Stage 5: Drafting the study. 
	o Stage 5: Drafting the study. 
	o Stage 5: Drafting the study. 


	The final stage was to perform the study based on all the information gathered in the previous stages. 
	 
	 
	4. CONTEXT. 
	 
	A significant change has recently been observed in the behaviour of some animals, which have expanded their territories and now venture into urban and peri-urban areas. In addition, overpopulation has been identified in certain species, causing numerous negative effects. The Ministry of Agriculture, Fisheries and Food has reported a significant increase in the wild boar population over the past 40 years, with steadily accelerating annual growth. In 2021 there were an estimated 1,200,000 wild boars in Spain,
	One of the consequences of these events is an increase in road accidents involving wildlife, with figures that justify concern about this field of work, which was in fact included in the Road Safety Strategy 2030, as indicated above. It is an issue of concern for road safety management and one that is being addressed by public institutions, the private sector and research. 
	The figures cast light on the scale of the problem: according to Directorate-General for Traffic data, between 2013 and 2023 traffic accidents involving animals in Spain doubled, to over 34,500 in 2023. Although there was a decrease in accidents with material damage to the vehicle between 2022 and 2023, the number is still alarming. In 2022, a total of 35,156 wildlife-vehicle collisions (WVCs) with material damage were recorded on interurban roads, in addition to 505 WVCs with casualties, resulting in two f
	As the report “Road accidents involving animals 2022” (Directorate-General for Traffic. National Road Safety Observatory, 2023) states, road accidents involving animals encompass “...traffic accidents occurring when animals, either domestic or wild, are involved in road accidents, causing injuries to the persons involved in the collision - accidents with casualties - or accidents causing material damage without injury to the persons involved - accidents with damage...” 
	Added to the road safety hazards caused by traffic accidents involving animals, and the associated material damage, are threats to certain animal species, which may at risk due to these incidents. The number of animals affectedly annually is unknown and difficult to estimate, partly because a large number of accidents go unreported, especially those not resulting in fatalities, and because of a lack of detailed information on many of these collisions. 
	Moreover, roads are among the main factors influencing the process of territorial fragmentation, with effects of varying significance based on multiple factors. The road network in Spain grew continuously from the 1970s until the end of the 20th century, when growth stabilised (
	Moreover, roads are among the main factors influencing the process of territorial fragmentation, with effects of varying significance based on multiple factors. The road network in Spain grew continuously from the 1970s until the end of the 20th century, when growth stabilised (
	Table 1
	Table 1

	). In recent decades, efforts have focused on improving the network and turning single carriageways into high-capacity roads. The following table provides information on the growth of the road network: 

	 
	Type of road 
	Type of road 
	Type of road 
	Type of road 
	Type of road 

	1970 
	1970 

	1980 
	1980 

	1990 
	1990 

	2000 
	2000 

	2010 
	2010 

	2020 
	2020 

	2022 
	2022 



	High capacity 
	High capacity 
	High capacity 
	High capacity 

	203 
	203 

	1,933 
	1,933 

	5,624 
	5,624 

	10,443 
	10,443 

	15,965 
	15,965 

	17,442 
	17,442 

	17,660 
	17,660 


	Single 
	Single 
	Single 
	carriageways 

	139,009 
	139,009 

	147,643 
	147,643 

	150,619 
	150,619 

	153,114 
	153,114 

	149,822 
	149,822 

	148,331 
	148,331 

	148,340 
	148,340 


	All road networks. TOTAL 
	All road networks. TOTAL 
	All road networks. TOTAL 

	139,212 
	139,212 

	149,576 
	149,576 

	156,243 
	156,243 

	162,557 
	162,557 

	165,787 
	165,787 

	165,773 
	165,773 

	166,000 
	166,000 




	Table 1. Length (kilometres of road) of the highway networks by road type. Observatorio del transporte y la logística en España. (Ministry of Transport and Sustainable Mobility, n.d.) 
	While new road projects and structures increasingly incorporate permeability measures to reduce their impact, there is still a vast road network that has significant effects on biodiversity. Mitigation and permeability measures are required on these roads to reduce their impacts and achieve an overall improvement in the conservation of biodiversity, while simultaneously reducing wildlife-vehicle collisions and mortality among small vertebrates and invertebrates. 
	With this aim, the Working Group on Habitat Fragmentation caused by transport infrastructure, led by the Ministry for Ecological Transition and the Demographic Challenge (MITECO), has published eight technical specifications documents describing measures to reduce the negative effects of transport routes in relation to various aspects of the issue of habitat fragmentation. 
	The recently published Defragmentation Strategy for Habitats Affected by Linear Transport Infrastructure (Ministry for Ecological Transition and the Demographic Challenge, 2024) focuses on reducing habitat fragmentation caused by operational linear transport infrastructure (roads and railways). 
	At the same time, the objectives of the Infrastructure, Transport and Housing Plan (PITVI) 2012-2024 (Ministry of Transport and Sustainable Mobility, 2015) include the need to improve global connectivity and habitat fragmentation by studying ecological corridors for use in the design of routes and measures. 
	The National Strategy for Green Infrastructure and Ecological Connectivity and Restoration (Ministry for Ecological Transition and the Demographic Challenge, 2021) is the state-level reference framework for ecological restoration and connectivity actions. One of its main Goals is territorial defragmentation. The State-Level Strategic Plan for Natural Heritage and Biodiversity to 2030 (Ministry for Ecological Transition and the Demographic Challenge, 2022) specifically addresses the issue of habitat fragment
	The National Game Management Strategy (Ministry of Agriculture, Fisheries and Food, 2022) sets out, under Goal 1.5 “Sustainable hunting in balance with other functions, services, usage and uses of the natural environment”, measure 1.5.7. “Reducing traffic accidents”, including actions such as studies identifying accident hotspots, analysing the possibility of placing signs to mark large game hunting activities, studying the possibility of introducing preventive or deterrent measures such as those included i
	The Ministry of Agriculture, Fisheries and Food (MAPA) is also involved in this field of work, primarily due to concern about the possible spread of African Swine Fever (ASF). Wild boars, along with backyard farms and the movement of contaminated products, appear to be the main factors in the maintenance and spread of the aforementioned disease in the affected countries. ASF is a highly contagious disease caused by a virus, with strains that can cause acute or hyperacute symptoms with mortality and morbidit
	Given this risk and the general situation of wild boar overpopulation detected in Spain, the MAPA has developed a “National Action Plan for the medium/long-term management of wild boar populations” (Ministry of Agriculture, Fisheries and Food (MAPA), 2021) to ensure medium and long-term control of the species and minimise its negative impact in various areas, in particular with a view to reducing the risk of ASF entering and spreading in Spanish territory. 
	In this regard, in 2024 the Ministry of Agriculture, Fisheries and Food published “Preventive measures developed in Spain in response to African swine fever” (Ministry of Agriculture, Fisheries and Food, 2024). in cooperation and coordination with the various Autonomous Regions. The “National Programme for Swine Health Surveillance adapted to the increased risk of incursion of African Swine Fever” (Ministry of Agriculture, Fisheries and Food, 2025) seeks to substantiate freedom from classical swine fever an
	Maintaining the national pig population free of notifiable diseases is crucial for the proper functioning of this trade flow and, consequently, for the profitability of pig farms and the sector as a whole. The “National programme for epidemiological surveillance of classical swine fever, African swine fever and Aujeszky's disease in wild boar populations” (Ministry of Agriculture, Fisheries and Food, 2025) makes it possible to ensure that Spain maintains it status as a disease-free zone and also to contribu
	Annex 1
	Annex 1
	Annex 1

	 contains an assessment of the costs arising from WVCs. 

	Some of the policies mentioned above are analysed in detail in Annexes 
	Some of the policies mentioned above are analysed in detail in Annexes 
	2,
	2,

	 
	3
	3

	 and 
	4
	4

	 on national references. 

	 
	 
	 
	5. ROAD ACCIDENTS INVOLVING ANIMALS IN SPAIN: CURRENT SITUATION AND SCALE OF THE PROBLEM. 
	 
	This chapter contains references to the main road accident figures involving animals published by the National Road Safety Observatory at the Directorate-General for Traffic in August 2023 (the data does not include Catalonia and the Basque Country or accidents involving animals occurring on urban roads). 
	• 
	• 
	• 
	• 
	In the period 2013-2023, there was a significant increase in the number of accidents with material damage to the vehicle (
	Table 2
	Table 2

	). 



	 
	 
	 
	 
	 
	 

	2013 
	2013 

	2014 
	2014 

	2015 
	2015 

	2016 
	2016 

	2017 
	2017 

	2018 
	2018 

	2019 
	2019 

	2020 
	2020 

	2021 
	2021 

	2022 
	2022 

	2023 
	2023 



	   Fatal accidents 
	   Fatal accidents 
	   Fatal accidents 
	   Fatal accidents 

	6 
	6 

	4 
	4 

	7 
	7 

	10 
	10 

	4 
	4 

	9 
	9 

	4 
	4 

	4 
	4 

	5 
	5 

	2 
	2 

	5 
	5 


	Accidents with 
	Accidents with 
	Accidents with 
	casualties 

	757 
	757 

	689 
	689 

	494 
	494 

	531 
	531 

	554 
	554 

	576 
	576 

	529 
	529 

	474 
	474 

	509 
	509 

	505 
	505 

	504 
	504 


	Accidents with material damage 
	Accidents with material damage 
	Accidents with material damage 
	to the vehicle 

	17,170 
	17,170 

	16,158 
	16,158 

	18,093 
	18,093 

	22,099 
	22,099 

	25,804 
	25,804 

	26,944 
	26,944 

	28,742 
	28,742 

	27,209 
	27,209 

	31,481 
	31,481 

	35,156 
	35,156 

	34,543 
	34,543 


	   Fatalities 
	   Fatalities 
	   Fatalities 

	7 
	7 

	4 
	4 

	7 
	7 

	11 
	11 

	4 
	4 

	10 
	10 

	4 
	4 

	4 
	4 

	5 
	5 

	2 
	2 

	6 
	6 


	Injured persons 
	Injured persons 
	Injured persons 
	requiring hospitalisation 

	44 
	44 

	63 
	63 

	40 
	40 

	61 
	61 

	51 
	51 

	49 
	49 

	40 
	40 

	46 
	46 

	41 
	41 

	35 
	35 

	43 
	43 


	Injured persons 
	Injured persons 
	Injured persons 
	not requiring hospitalisation 

	1,012 
	1,012 

	874 
	874 

	640 
	640 

	681 
	681 

	720 
	720 

	738 
	738 

	657 
	657 

	563 
	563 

	601 
	601 

	637 
	637 

	640 
	640 




	Table 2. Number of fatal accidents, accidents with casualties, accidents causing material damage to the vehicle, fatalities, persons hospitalised due to injury and persons injured but not hospitalised, where animals were involved. Interurban roads excluding Catalonia and the Basque Country. 2013-2023. (Directorate-General for Traffic). 
	• 
	• 
	• 
	• 
	On average, more than 85% of recorded accidents involving animals occur on interurban roads that are neither motorways nor dual carriageways - mainly single carriageways - amounting to 31,486 accidents in 2022 (
	Table 3
	Table 3

	). On high-capacity roads, animals enter primarily via access roads. 



	 
	 
	 
	 
	 
	 

	2013 
	2013 

	2014 
	2014 

	2015 
	2015 

	2016 
	2016 

	2017 
	2017 

	2018 
	2018 

	2019 
	2019 

	2020 
	2020 

	2021 
	2021 

	2022 
	2022 



	Motorways and 
	Motorways and 
	Motorways and 
	Motorways and 
	dual carriageways 

	3,169 
	3,169 

	2,923 
	2,923 

	2,992 
	2,992 

	3,482 
	3,482 

	3,610 
	3,610 

	3,704 
	3,704 

	3,895 
	3,895 

	3,667 
	3,667 

	3,938 
	3,938 

	4,175 
	4,175 


	Other interurban 
	Other interurban 
	Other interurban 
	roads 

	14,758 
	14,758 

	13,924 
	13,924 

	15,595 
	15,595 

	19,148 
	19,148 

	22,748 
	22,748 

	23,816 
	23,816 

	25,376 
	25,376 

	24,016 
	24,016 

	28,052 
	28,052 

	31,486 
	31,486 


	TOTAL 
	TOTAL 
	TOTAL 

	17,170 
	17,170 

	16,158 
	16,158 

	18,093 
	18,093 

	22,099 
	22,099 

	25,804 
	25,804 

	26,944 
	26,944 

	28,742 
	28,742 

	27,209 
	27,209 

	31,481 
	31,481 

	35,156 
	35,156 




	Table 3. Number of accidents involving animals, according to type of interurban road. Interurban roads excluding Catalonia and the Basque Country. 2013-2022. Road accidents involving animals 2022. (Directorate-General for Traffic. National Road Safety Observatory, 2023) 
	• In 2022, the means of transport in 65% (327) of recorded WVCs with casualties was cars and in 23% (116), motorcycles. 
	• In 2022, the means of transport in 65% (327) of recorded WVCs with casualties was cars and in 23% (116), motorcycles. 
	• In 2022, the means of transport in 65% (327) of recorded WVCs with casualties was cars and in 23% (116), motorcycles. 

	• 
	• 
	• 
	By type of accident, after vehicle-animal collisions -which account for 98% of accidents - the next most common type of accident was roadway departures, representing 1% of accidents, caused by evasive manoeuvres to attempt to avoid the hazard (
	Table 4
	Table 4

	). 



	 
	 
	 
	 
	 
	 

	2013 
	2013 

	2014 
	2014 

	2015 
	2015 

	2016 
	2016 

	2017 
	2017 

	2018 
	2018 

	2019 
	2019 

	2020 
	2020 

	2021 
	2021 

	2022 
	2022 



	Vehicle-animal collision 
	Vehicle-animal collision 
	Vehicle-animal collision 
	Vehicle-animal collision 

	17,221 
	17,221 

	16,066 
	16,066 

	17,928 
	17,928 

	22,003 
	22,003 

	25,673 
	25,673 

	26,909 
	26,909 

	28,693 
	28,693 

	27,134 
	27,134 

	31,422 
	31,422 

	35,077 
	35,077 


	Vehicle-pedestrian collision 
	Vehicle-pedestrian collision 
	Vehicle-pedestrian collision 

	4 
	4 

	18 
	18 

	17 
	17 

	22 
	22 

	24 
	24 

	21 
	21 

	26 
	26 

	9 
	9 

	3 
	3 

	4 
	4 


	Head-on collision 
	Head-on collision 
	Head-on collision 

	0 
	0 

	12 
	12 

	11 
	11 

	6 
	6 

	5 
	5 

	14 
	14 

	9 
	9 

	23 
	23 

	27 
	27 

	24 
	24 


	Frontal and frontal-lateral collision 
	Frontal and frontal-lateral collision 
	Frontal and frontal-lateral collision 

	19 
	19 

	12 
	12 

	18 
	18 

	7 
	7 

	7 
	7 

	10 
	10 

	9 
	9 

	15 
	15 

	20 
	20 

	17 
	17 


	Rear-end and multiple collision 
	Rear-end and multiple collision 
	Rear-end and multiple collision 

	78 
	78 

	88 
	88 

	70 
	70 

	74 
	74 

	66 
	66 

	52 
	52 

	59 
	59 

	32 
	32 

	38 
	38 

	31 
	31 


	Roadway departure 
	Roadway departure 
	Roadway departure 

	485 
	485 

	520 
	520 

	427 
	427 

	402 
	402 

	453 
	453 

	427 
	427 

	384 
	384 

	388 
	388 

	409 
	409 

	441 
	441 


	Roll-over 
	Roll-over 
	Roll-over 

	23 
	23 

	15 
	15 

	9 
	9 

	10 
	10 

	6 
	6 

	7 
	7 

	6 
	6 

	4 
	4 

	4 
	4 

	2 
	2 


	Other type 
	Other type 
	Other type 

	97 
	97 

	93 
	93 

	107 
	107 

	106 
	106 

	124 
	124 

	80 
	80 

	85 
	85 

	78 
	78 

	67 
	67 

	65 
	65 


	Unknown 
	Unknown 
	Unknown 

	0 
	0 

	23 
	23 

	0 
	0 

	0 
	0 

	0 
	0 

	0 
	0 

	0 
	0 

	0 
	0 

	0 
	0 

	0 
	0 


	TOTAL 
	TOTAL 
	TOTAL 

	17,927 
	17,927 

	16,847 
	16,847 

	18,587 
	18,587 

	22,630 
	22,630 

	26,358 
	26,358 

	27,520 
	27,520 

	29,271 
	29,271 

	27,683 
	27,683 

	31,990 
	31,990 

	35,661 
	35,661 




	Table 4. Number of accidents involving animals, according to type of accident. Interurban roads excluding Catalonia and the Basque Country. 2013-2022. Road accidents involving animals 2022. (Directorate-General for Traffic. National Road Safety Observatory, 2023) 
	• Most accidents involving animals corresponded to wild animals (86%). Wild boar was the most common animal involved in WVCs in 2022 (40% of accidents), followed by roe deer (35%) and canines (9%). 
	• Most accidents involving animals corresponded to wild animals (86%). Wild boar was the most common animal involved in WVCs in 2022 (40% of accidents), followed by roe deer (35%) and canines (9%). 
	• Most accidents involving animals corresponded to wild animals (86%). Wild boar was the most common animal involved in WVCs in 2022 (40% of accidents), followed by roe deer (35%) and canines (9%). 


	Figure 3
	Figure 3
	Figure 3

	 shows the total number of accidents involving wildlife species between 2012 and 2021, prepared with Directorate-General for Traffic data: 

	 
	 
	Figure
	 
	Figure 3: Number of accidents involving wild fauna species in the period 2012-2021. Ministry for Ecological Transition and the Demographic Challenge based on Directorate-General for Traffic data. 
	 
	 
	 
	6. DEFINITION OF WILDLIFE-VEHICLE COLLISION HOTSPOTS. 
	 
	The information published by various authorities, along with the questionnaires and interviews completed during the study, made it possible to obtain information on the characterisation of WVC hotspots by the various road authorities. In view of the proliferation of accidents of this type in recent years, several administrations have developed this concept, but others do not yet have a specific definition. 
	 
	6.1. Main characteristics of hotspots for accidents involving animals at Spanish road administrations. 
	Table 5
	Table 5
	Table 5

	 below summarises the characteristics of WVC hotspots at Spanish road administrations, while the rest of the chapter provides further information on this subject: 

	 
	ENTITY 
	ENTITY 
	ENTITY 
	ENTITY 
	ENTITY 

	NAME 
	NAME 

	MINIMUM LENGTH 
	MINIMUM LENGTH 

	CHARACTERISTICS 
	CHARACTERISTICS 

	PERIOD 
	PERIOD 

	ADDITIONAL CONDITIONS 
	ADDITIONAL CONDITIONS 

	REFERENCE 
	REFERENCE 



	Directorate-General for Roads at the Ministry of Transport and Sustainable Mobility 
	Directorate-General for Roads at the Ministry of Transport and Sustainable Mobility 
	Directorate-General for Roads at the Ministry of Transport and Sustainable Mobility 
	Directorate-General for Roads at the Ministry of Transport and Sustainable Mobility 

	Wildlife-Vehicle Collision Hotspot (WVC Hotspots) 
	Wildlife-Vehicle Collision Hotspot (WVC Hotspots) 

	1 kilometre 
	1 kilometre 

	At least 10 incidents involving wildlife of a certain size. 
	At least 10 incidents involving wildlife of a certain size. 

	5 years 
	5 years 

	At least one of the incidents resulted in an accident with casualties. 
	At least one of the incidents resulted in an accident with casualties. 

	Memorandum 02/2024 on wildlife-vehicle collision hotspots (WVC hotspots) on the State Road Network. 
	Memorandum 02/2024 on wildlife-vehicle collision hotspots (WVC hotspots) on the State Road Network. 


	Asturias. 
	Asturias. 
	Asturias. 

	Wild Ungulate Accident Hotspot (TAUSS). 
	Wild Ungulate Accident Hotspot (TAUSS). 

	500 metres. 
	500 metres. 
	 
	 
	200 metres. 

	4 accidents involving animals (wild ungulates) 
	4 accidents involving animals (wild ungulates) 
	3 accidents involving animals (wild ungulates) 

	1 year 
	1 year 

	 
	 

	Internal definition (no applicable regulations). 
	Internal definition (no applicable regulations). 


	Government of Cantabria. 
	Government of Cantabria. 
	Government of Cantabria. 

	Wildlife-Vehicle Collision 
	Wildlife-Vehicle Collision 
	Hotspot (WVC Hotspot) 

	1 kilometre 
	1 kilometre 

	At least 10 incidents involving wildlife of a certain size 
	At least 10 incidents involving wildlife of a certain size 

	5 years 
	5 years 

	At least one of the incidents resulted in an accident with casualties. 
	At least one of the incidents resulted in an accident with casualties. 

	Memorandum 02/2024 on wildlife-vehicle collision hotspots (WVC hotspots) on the State Road Network. 
	Memorandum 02/2024 on wildlife-vehicle collision hotspots (WVC hotspots) on the State Road Network. 
	 


	Government of Castile-La Mancha. 
	Government of Castile-La Mancha. 
	Government of Castile-La Mancha. 

	Accident Hotspots due to the presence of Game Animals on the Carriageway (TASAC). 
	Accident Hotspots due to the presence of Game Animals on the Carriageway (TASAC). 

	1 kilometre 
	1 kilometre 

	Road sections where the proportion of accidents involving animals is statistically higher than the average for sections in the same 
	Road sections where the proportion of accidents involving animals is statistically higher than the average for sections in the same 
	category. 

	5 years 
	5 years 

	Similar criterion to that defining Accident Hotspots, adapted to WVCs. 
	Similar criterion to that defining Accident Hotspots, adapted to WVCs. 

	Internal definition (no applicable regulations). 
	Internal definition (no applicable regulations). 


	Generalitat de Catalunya. 
	Generalitat de Catalunya. 
	Generalitat de Catalunya. 

	Ungulate Accident Hotspot (TCAU). 
	Ungulate Accident Hotspot (TCAU). 

	600 metres. 
	600 metres. 

	Road section with a significantly higher number of accidents involving ungulates than the average number of accidents involving ungulates on all sections of the network. 
	Road section with a significantly higher number of accidents involving ungulates than the average number of accidents involving ungulates on all sections of the network. 

	5 years 
	5 years 

	Includes both accidents involving ungulates and accidents involving animals that could not be identified. 
	Includes both accidents involving ungulates and accidents involving animals that could not be identified. 
	To find the significant value, the data of the section are adjusted to a negative binomial distribution and the quantile equivalent to the 
	95% confidence interval is extracted. 

	Definition set out in the studies conducted each year: Estudi d'identificació dels trams de concentració d'accidents amb animals ungulats (TCAU) de la xarxa de carreteres de la Generalitat de Catalunya. (Government of Catalonia, 2023). 
	Definition set out in the studies conducted each year: Estudi d'identificació dels trams de concentració d'accidents amb animals ungulats (TCAU) de la xarxa de carreteres de la Generalitat de Catalunya. (Government of Catalonia, 2023). 


	Government of Galicia. 
	Government of Galicia. 
	Government of Galicia. 

	Animal-vehicle collision hotspot (TCAA) 
	Animal-vehicle collision hotspot (TCAA) 

	1 kilometre 
	1 kilometre 

	Road sections with an average of 2 or more collisions involving wild boar or roe deer recorded per kilometre and year over the last 5 years. 
	Road sections with an average of 2 or more collisions involving wild boar or roe deer recorded per kilometre and year over the last 5 years. 

	5 years 
	5 years 

	 
	 

	Instruction 2/2023, establishing the methodology for calculating animal-vehicle collision hotspots (TCAA) on the regional road network in Galicia. 
	Instruction 2/2023, establishing the methodology for calculating animal-vehicle collision hotspots (TCAA) on the regional road network in Galicia. 


	Government of Navarre - Nafarroako Gobernua. 
	Government of Navarre - Nafarroako Gobernua. 
	Government of Navarre - Nafarroako Gobernua. 

	Game Wildlife-Vehicle Collision Hotspots (TAFs). 
	Game Wildlife-Vehicle Collision Hotspots (TAFs). 

	Not defined. 
	Not defined. 

	At least 5 different accidents involving game wildlife separated by a maximum of 500 metres. 
	At least 5 different accidents involving game wildlife separated by a maximum of 500 metres. 

	5 years 
	5 years 

	 
	 

	Internal definition (no applicable regulations). 
	Internal definition (no applicable regulations). 




	 
	ENTITY 
	ENTITY 
	ENTITY 
	ENTITY 
	ENTITY 

	NAME 
	NAME 

	MINIMUM LENGTH 
	MINIMUM LENGTH 

	CHARACTERISTICS 
	CHARACTERISTICS 

	PERIOD 
	PERIOD 

	ADDITIONAL CONDITIONS 
	ADDITIONAL CONDITIONS 

	REFERENCE 
	REFERENCE 



	Provincial Council of Bizkaia - Bizkaiko Foru Aldundia. 
	Provincial Council of Bizkaia - Bizkaiko Foru Aldundia. 
	Provincial Council of Bizkaia - Bizkaiko Foru Aldundia. 
	Provincial Council of Bizkaia - Bizkaiko Foru Aldundia. 

	No specific designation. 
	No specific designation. 

	Maximum 1 kilometre 
	Maximum 1 kilometre 

	3 or more collisions. 
	3 or more collisions. 

	5 years 
	5 years 

	 
	 

	Internal definition (no applicable regulations). 
	Internal definition (no applicable regulations). 


	Barcelona Provincial Council. 
	Barcelona Provincial Council. 
	Barcelona Provincial Council. 

	No specific designation. 
	No specific designation. 

	600 metres. 
	600 metres. 

	Those above the accident rate 
	Those above the accident rate 
	threshold. 

	Not defined 
	Not defined 

	 
	 

	Internal definition (no applicable regulations). 
	Internal definition (no applicable regulations). 


	Girona Provincial Council. 
	Girona Provincial Council. 
	Girona Provincial Council. 

	No specific designation. 
	No specific designation. 

	1 kilometre 
	1 kilometre 

	2 or more accidents involving wild animals within 1 kilometre; when the accidents are more spread out, 3 or more 
	2 or more accidents involving wild animals within 1 kilometre; when the accidents are more spread out, 3 or more 
	accidents over 3 kilometres are required. 

	5 years 
	5 years 

	 
	 

	Annual orders (latest available: Order number 2024/886 – Approving vertical signage on the P-24 and other measures). 
	Annual orders (latest available: Order number 2024/886 – Approving vertical signage on the P-24 and other measures). 


	Pontevedra Provincial Council. 
	Pontevedra Provincial Council. 
	Pontevedra Provincial Council. 

	Animal Accident Hotspots 
	Animal Accident Hotspots 

	3 kilometres 
	3 kilometres 

	One of the following situations applies 
	One of the following situations applies 
	- 5 or more accidents involving animals. 
	- 5 or more accidents involving animals. 
	- 5 or more accidents involving animals. 

	- Hazard ratio with animals over 100, with at least 2 accidents 
	- Hazard ratio with animals over 100, with at least 2 accidents 


	involving animals recorded per section. 

	5 years 
	5 years 

	 
	 

	Internal definition (no applicable regulations). 
	Internal definition (no applicable regulations). 


	Segovia Provincial Council. 
	Segovia Provincial Council. 
	Segovia Provincial Council. 

	No specific designation. 
	No specific designation. 

	Not defined 
	Not defined 

	Road sections with over 10 
	Road sections with over 10 
	accidents involving wild animals. 

	1 year 
	1 year 

	 
	 

	Internal definition (no applicable regulations). 
	Internal definition (no applicable regulations). 


	Tarragona Provincial Council. 
	Tarragona Provincial Council. 
	Tarragona Provincial Council. 

	No specific designation. 
	No specific designation. 

	Not defined 
	Not defined 

	3 or more accidents involving animals, at least 1 in the last 2 years. 
	3 or more accidents involving animals, at least 1 in the last 2 years. 

	5 years 
	5 years 

	Distance between accidents less than 500 metres. 
	Distance between accidents less than 500 metres. 

	Internal definition (no applicable regulations). 
	Internal definition (no applicable regulations). 


	Valencia Provincial Council. 
	Valencia Provincial Council. 
	Valencia Provincial Council. 

	No specific designation. 
	No specific designation. 

	Between 200 
	Between 200 
	metres and 2 kilometres 

	3 or more accidents in 3 years and 6 accidents in 6 years. 
	3 or more accidents in 3 years and 6 accidents in 6 years. 

	3-6 years 
	3-6 years 

	Other indicators relating the number of accidents involving animals and traffic are also used. 
	Other indicators relating the number of accidents involving animals and traffic are also used. 

	Internal definition (no applicable regulations). 
	Internal definition (no applicable regulations). 




	Table 5. Definition of hotspots for road accidents involving animals in Spain. Road Administrations. 2024. 
	The following sections provide detailed definitions of animal accident hotspots, as defined by the Spanish road authorities that have such definitions. 
	 
	6.2. Directorate-General for Roads at the Ministry of Transport and Sustainable Mobility. 
	Name: Wildlife-Vehicle Collision Hotspot (WVC Hotspot) 
	Definition: Road sections with a minimum length of 1 kilometre where at least 10 incidents involving wildlife of a certain size have been recorded in the last 5 years, one or more of which caused at least one accident with casualties. 
	Normative reference:         Memorandum 02/2024 SGCyGA (Subdirectorate-General of Roads for Asset Maintenance and Management) on wildlife-vehicle collision hotspots (WVC Hotspots) on the State Road Network. 
	Additional information: 
	• In force since 2024. 
	• In force since 2024. 
	• In force since 2024. 

	• A new identification and signage process for road sections of this type shall be carried out periodically (at least every five years) to update the list of WVC hotspots and adopt appropriate measures. 
	• A new identification and signage process for road sections of this type shall be carried out periodically (at least every five years) to update the list of WVC hotspots and adopt appropriate measures. 

	• Depending on the size and build of the animal, a collision may not pose a significant risk of causing traffic accidents with serious consequences for the vehicle occupants. As such, for the purposes of this identification, only so-called “large animals” were considered, that is, only those with a size equal to or larger than a fox. Specifically, this generally includes canines, goats, deer, roe deer, equines (donkeys, horses, foals and mares), wild boar, wolves, sheep, pigs, cattle and foxes. 
	• Depending on the size and build of the animal, a collision may not pose a significant risk of causing traffic accidents with serious consequences for the vehicle occupants. As such, for the purposes of this identification, only so-called “large animals” were considered, that is, only those with a size equal to or larger than a fox. Specifically, this generally includes canines, goats, deer, roe deer, equines (donkeys, horses, foals and mares), wild boar, wolves, sheep, pigs, cattle and foxes. 

	• During 2023, this identification process was carried out for the first time on the entire state road network. A total of 150 WVC hotspots were identified, with a total length of 205.1 km, representing approximately 0.8% of the total length of the state network. Nevertheless, although this percentage of the length is small, these sections accounted for more than 3,200 incidents and 21% of all accidents involving animals recorded on the state road network. 
	• During 2023, this identification process was carried out for the first time on the entire state road network. A total of 150 WVC hotspots were identified, with a total length of 205.1 km, representing approximately 0.8% of the total length of the state network. Nevertheless, although this percentage of the length is small, these sections accounted for more than 3,200 incidents and 21% of all accidents involving animals recorded on the state road network. 

	• However, for signage purposes, account was taken of the fact that consecutive sections that are close to each other are grouped into a single section. This resulted in 136 sections requiring signage, giving rise to a total length of just over 216.6 km to be marked with signs. 
	• However, for signage purposes, account was taken of the fact that consecutive sections that are close to each other are grouped into a single section. This resulted in 136 sections requiring signage, giving rise to a total length of just over 216.6 km to be marked with signs. 

	• 
	• 
	• 
	The Memorandum includes a diagram for signage on WVC hotspots on single carriageway and high-capacity roads 
	(Figure 4
	(Figure 4

	 and 
	Figure 5
	Figure 5

	). 
	• N: a constant obtained from the number of accidents involving animals on sections with similar characteristics based on the sum of the mean of the series and two times the standard deviation. 
	• N: a constant obtained from the number of accidents involving animals on sections with similar characteristics based on the sum of the mean of the series and two times the standard deviation. 
	• N: a constant obtained from the number of accidents involving animals on sections with similar characteristics based on the sum of the mean of the series and two times the standard deviation. 

	• 
	• 
	• 
	P: a constant obtained from the Hazard Ratios (HR: relationship between accidents with casualties and traffic) for sections with similar characteristics based on the sum of the mean of the series and two times the standard deviation. 
	• First, the road network of the Government of Castile-La Mancha is divided into sections according to their specific characteristics. As such, the type of road (high-capacity roads and single carriageways) and the ADT range (3 categories for high-capacity roads and 5 for single carriageways) is identified. 
	• First, the road network of the Government of Castile-La Mancha is divided into sections according to their specific characteristics. As such, the type of road (high-capacity roads and single carriageways) and the ADT range (3 categories for high-capacity roads and 5 for single carriageways) is identified. 
	• First, the road network of the Government of Castile-La Mancha is divided into sections according to their specific characteristics. As such, the type of road (high-capacity roads and single carriageways) and the ADT range (3 categories for high-capacity roads and 5 for single carriageways) is identified. 

	• Parameters P and N are then obtained for each type of section established, as the mean value plus the sum of two times the standard deviation of the one-kilometre sections belonging to each type, taking into the consideration the data on accidents involving animals for the five complete calendar years prior to the date the identification is made. 
	• Parameters P and N are then obtained for each type of section established, as the mean value plus the sum of two times the standard deviation of the one-kilometre sections belonging to each type, taking into the consideration the data on accidents involving animals for the five complete calendar years prior to the date the identification is made. 

	• The sections with a high number of accidents are then identified, and the number of accidents involving animals and the hazard ratio for the period under consideration are calculated. 
	• The sections with a high number of accidents are then identified, and the number of accidents involving animals and the hazard ratio for the period under consideration are calculated. 

	• 
	• 
	• 
	They are identified as TASAC in the sections of the network where the values obtained for P and N are exceeded, based on the previously established sections. Checks are also run to confirm that they meet one of the four additional conditions established, which give greater weight to accidents in the latter years of the period under consideration. 
	• Section length: 600 metres of floating road section. 
	• Section length: 600 metres of floating road section. 
	• Section length: 600 metres of floating road section. 

	• Period analysed: 5 years. 
	• Period analysed: 5 years. 

	• Accidents counted: accidents with identified ungulates, as well as other accidents with animals that could not be identified (also counted as ungulates). 
	• Accidents counted: accidents with identified ungulates, as well as other accidents with animals that could not be identified (also counted as ungulates). 

	• To find the significant value, the data of the section are adjusted to a negative binomial distribution and the quantile equivalent to the 95% confidence interval is extracted. 
	• To find the significant value, the data of the section are adjusted to a negative binomial distribution and the quantile equivalent to the 95% confidence interval is extracted. 

	• Provincial Council of Álava - Arabako Foru Aldundia. 
	• Provincial Council of Álava - Arabako Foru Aldundia. 

	• Government of Andalusia. 
	• Government of Andalusia. 

	• Government of Aragon. 
	• Government of Aragon. 

	• Junta de Castilla y León. 
	• Junta de Castilla y León. 

	• Government of Extremadura. 
	• Government of Extremadura. 

	• Provincial Council of Gipuzkoa - Gipuzkoako Foru Aldundia. 
	• Provincial Council of Gipuzkoa - Gipuzkoako Foru Aldundia. 

	• Gobierno de La Rioja. 
	• Gobierno de La Rioja. 

	• Region of Madrid (definition of accident hotspot under consideration). 
	• Region of Madrid (definition of accident hotspot under consideration). 

	• Government of Murcia. 
	• Government of Murcia. 

	• Government of Valencia. 
	• Government of Valencia. 

	• 5 or more accidents involving animals recorded in the last 5 years. 
	• 5 or more accidents involving animals recorded in the last 5 years. 

	• Animal hazard ratio exceeding 100 over the last 5 years, with at least 2 accidents involving animals recorded per section. 
	• Animal hazard ratio exceeding 100 over the last 5 years, with at least 2 accidents involving animals recorded per section. 

	• Assessment of the number of accidents per kilometre for each of the sections into which the Provincial Council's network is divided for the traffic count plan. 
	• Assessment of the number of accidents per kilometre for each of the sections into which the Provincial Council's network is divided for the traffic count plan. 

	• Assessment of the number of accidents per 108 vehicles per kilometre travelled to obtain an indicator to identify hotspot roads and compare accidents of this type in the same geographical area over time. 
	• Assessment of the number of accidents per 108 vehicles per kilometre travelled to obtain an indicator to identify hotspot roads and compare accidents of this type in the same geographical area over time. 











	 
	 
	 
	Figure 4. Schematic diagram of signage on WVC Hotspots. Single carriageway. (Ministry of Transport and Sustainable Mobility, n.d.) 
	 
	 
	 
	Figure 5. Schematic diagram of signage on WVC Hotspots. High-capacity roads. (Ministry of Transport and Sustainable Mobility, n.d.) 
	6.3. Regional Administrations and Provincial Councils. 
	6.3.1. Asturias. 
	 
	On regional roads in Asturias, Wild Ungulate Accident Hotspots (TAUSS) are defined as sections where, over one year, at least three accidents involving such animals have occurred within 200 metres or at least four within 500 metres. When sections meeting these conditions are contiguous, they become a single section. 
	 
	6.3.2. Government of Cantabria. 
	Starting in 2024, regional roads in Cantabria will implement the criteria established by the Directorate-General for Roads at the Ministry of Transport and Sustainable Mobility to define Wildlife-Vehicle Collision Hotspots (WVC Hotspots) in Memorandum 02/24 of the Ministry of Transport and Sustainable Mobility. 
	Only one WVC hotspot was detected on the regional network during the 2017-2021 period using this criterion. 
	 
	6.3.3. Government of Castile-La Mancha. 
	The Government of Castile-La Mancha has been identifying Accident Hotspots due to the presence of Game Animals on the Carriageway (TASAC) since 2018, counting accidents occurring between 2013 and 2017. Since that year, such hotspots have been identified in 2020 (2015-2019 period), 2021 (2016-2020 period), 2022 (2017-2021 period), 2023 (2018-2022 period) and 2024 (2019-2023 period). 
	These sections present a significantly higher risk of accidents involving game animals than the average recorded in sections with similar characteristics over a given period of time. 
	As such, TASAC are calculated based on the number of accidents involving game animals, with or without casualties, whether the accident resulted in the animal being run over or not. In other words, all accidents occurring due to the presence of an animal are counted, such as when an animal crosses the road, the driver attempts to avoid it and runs off the road without hitting the animal and without anybody suffering minor or serious injuries. 
	In addition to the number of accidents described above, the calculation also takes into account the type of road and average daily traffic (ADT) as the possibility of an accident involving a game animal occurring increases in proportion to traffic flow. Parameters N and P will also be taken into account to identify hotspots, defined as follows: 
	 
	 
	The methodology used to define TASAC is as follows: 
	These four conditions are as follows: 
	 
	Criterion I 
	Criterion I 
	Criterion I 
	Criterion I 
	Criterion I 

	HRly ≥ P/2 and 
	HRly ≥ P/2 and 

	HRay ≥ P/2 
	HRay ≥ P/2 



	Criterion II 
	Criterion II 
	Criterion II 
	Criterion II 

	AHR2 ≥ 2P/3 
	AHR2 ≥ 2P/3 

	 
	 


	Criterion III 
	Criterion III 
	Criterion III 

	ACVly ≥ N/5 and 
	ACVly ≥ N/5 and 

	ACVay ≥ N/2 
	ACVay ≥ N/2 


	Criterion IV 
	Criterion IV 
	Criterion IV 

	ACV2 ≥ N/2 
	ACV2 ≥ N/2 

	 
	 




	Where:               IPM2: Average hazard ratio for the last 2 years (acv/108 veh-km). 
	    ACV5: Total accidents in the last 5 years.  
	    ACV2: Total accidents in the last 2 years.  
	    ay: Antepenultimate year. 
	    ly: Last year. 
	 
	6.3.4. Generalitat de Catalunya. 
	The term used is Ungulate Accident Hotspot (TCAU), referring to sections with a significantly higher number of accidents involving ungulates than the average for all sections of the network. The methodology has been applied since the 2012-2016 period. 
	The following variables are taken into consideration to define it: 
	Reference to this definition is included in the studies conducted annually by the Government of Catalonia. The latest available is the “Estudi d'identificació dels trams de concentració d'accidents amb animals ungulats (TCAU) de la xarxa de carreteres de la Generalitat de Catalunya: vigència de l'estudi fins al 31 de desembre de 2024”. 
	 
	 
	6.3.5. Government of Galicia. 
	Animal-vehicle collision hotspots (TCAA) have been calculated since 2016, although the definition of TCAA was revised in 2023 by means of Instruction 2/2023, adopted on 17 October 2023, establishing the methodology for calculating TCAA on the regional road network in Galicia. It states that a TCAA is considered to be a section with an average of two or more collisions involving wild boar or roe deer recorded per kilometre and year over the last 5 years. 
	In addition, a criterion is defined to identify the “Selective Accident Rate”, making it possible to identify hotspots by relating the number of accidents and the length of the section where they occurred over the last five years, meaning that sections where the indicator is above a threshold (set at 2) are classified as TCAAs. 
	 
	6.3.6. Government of Navarre - Nafarroako Gobernua. 
	Game Wildlife-Vehicle Collision Hotspots (TAFs) are defined on the road network in Navarre, counting accidents in the last five years. Sections with at least five accidents separated by a maximum of 500 metres as classified as such. 
	These sections are spatially detected with software that uses a 500-metre sliding vector along the centre line of the road, starting from the first accident and advancing successively from the last accident recorded in each vector. The process ends when the sliding vector does not encompass any new accidents, in which case the process begins again from the next accident. As such, each TAF includes the distance between the first and last accidents covered by each application of the methodology, provided that
	These hotspots are identified using this method in the game wildlife-collision accident studies conducted every two years, starting in 2017. 
	 
	6.3.7. Provincial Council of Bizkaia - Bizkaiko Foru Aldundia. 
	 
	The Provincial Council of Bizkaia - Bizkaiko Foru Aldundia classifies as a hotspot any stretch of road with a maximum length of 1 kilometre with three or more animal collisions recorded in the last five years. 
	 
	6.3.8. Other regional administrations and provincial councils. 
	 
	The following regional and provincial administrations have indicated that they do not currently have a definition of wildlife-vehicle collision hotspot, although they are working in this area using other criteria to define hotspots and are taking action to reduce the impact of this problem on road safety and biodiversity: 
	 
	6.4. Provincial Councils and Island Councils. 
	In addition to the definitions shown in the preceding section, the following definitions of wildlife-vehicle collision hotspots have been identified in some local administrations. 
	 
	 
	6.4.1. Barcelona Provincial Council. 
	 
	An analysis model is used with floating points, located every 10 metres, analysing 300 metres per side, and statistical analysis of the data is used to define 600-metre stretches that exceed the hotspot threshold. 
	 
	6.4.2. Girona Provincial Council. 
	Sections are identified with two or more incidents involving wild animals on 1 kilometre of road in the last 5 years. In cases where accidents are spread out over distances greater than 1 kilometre, a hotspot is considered to be a section where three or more incidents occurred within a 3-kilometre stretch in the last 5 years. 
	An order is issued every year outlining the measures to be considered and referring to the definition of hotspots. The latest available is Order number 2024/886 – Approving vertical signage on the P-24 and other measures. 
	 
	6.4.3. Pontevedra Provincial Council. 
	Wildlife-vehicle collision hotspots are considered to be sections of 3 kilometres in length where any of the following situations occur: 
	The animal hazard ratio (AHR) is calculated using the following expression: 
	                                     
	                                                         𝐴𝐻𝑅=𝐴𝑐𝑐 𝑤𝑖𝑡ℎ 𝑎𝑛𝑖𝑚𝑎𝑙𝑠 𝑥 10 8𝐴𝐷𝑇 𝑥 365 𝑥 𝐿𝑒𝑛𝑔𝑡ℎ (𝑘𝑚) 
	 
	To segment the network into 3-kilometre road sections, the road is divided into elementary units of 100 metres in length and each section is associated with the data required to calculate Wildlife-Vehicle Collision Hotspots. These 100-metre sections are then grouped into 3-kilometre intervals, with displacement of 100 metres for each grouping. After the 3-kilometre road sections that meet the criteria to be considered Wildlife-Vehicle Collision Hotspots have been identified, the overlap between them is stud
	 
	6.4.4. Segovia Provincial Council. 
	Sections where more than 10 accidents involving wild animals occur per year are considered hotspots. This has been used since 2010. 
	 
	6.4.5. Tarragona Provincial Council. 
	A wildlife-vehicle collision hotspot is defined as a stretch of road where three or more accidents involving animals occurred in the last five years, and where at least one accident occurred in the last two years, with a distance of less than 500 metres between accidents. Work on the methodology for defining and demarcating these hotspots has been under way since 2019. 
	 
	6.4.6. Valencia Provincial Council. 
	Road sections between 200 metres and 2 kilometres in length with a minimum of 3 accidents in total over a 3-year period and 6 accidents in total over a 6-year period are classified as wildlife-vehicle collision hotspots. 
	Other indicators are also taken into consideration: 
	 
	 
	𝐴𝑛𝑖𝑚𝑎𝑙 𝐴𝑐𝑐𝑖𝑑𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 (𝐴𝐴𝑅)=No.animal accidents 2021 − 2023𝑇𝑜𝑡𝑎𝑙 𝑡𝑟𝑎𝑓𝑓𝑖𝑐 2021−2023𝑥 108 
	It can be seen that the number of kilometres travelled per vehicle was used as the risk exposure criterion, where risk exposure is the size of all the variables or activities that contribute to the generation of accidents. 
	 
	6.5. Recommendations from the Ministry for Ecological Transition and the Demographic Challenge. 
	The material published by the Ministry for Ecological Transition and Demographic Challenge (MITECO) to reduce habitat fragmentation caused by transport infrastructure includes document 2 “Technical specifications to monitor and assess the effectiveness of corrective measures for the barrier effect of transport infrastructure”, establishing basic guidelines for the design and execution of Environmental Monitoring Programmes (EMPs), along with detailed technical specifications for the implementation of action
	This is performed by defining control targets, data collection methods and procedures for assessing the information required at the various life cycle stages of the infrastructure (project, construction and operation) associated with the development of the EMP. The actions relating to habitat fragmentation in the EMP include the “Method for analysing roadkill data to detect wildlife-vehicle collision hotspots”. 
	Objective: Evaluation of data obtained from animal carcass removal transects, or from records of collisions and/or run-overs involving large animals, to identify wildlife-vehicle collisions hotspots requiring priority attention. 
	Method:      1. Define the appropriate analysis scale (r) for the species or taxonomic group being evaluated, depending on its size and living range (e.g., 50-100 metres for amphibians and 500-1000 metres for ungulates). 
	2.After the analysis scale is defined, calculate the moving average of the number of run-overs for each point on the section with the number of these detected at a distance of less than r/2. 
	2.After the analysis scale is defined, calculate the moving average of the number of run-overs for each point on the section with the number of these detected at a distance of less than r/2. 
	2.After the analysis scale is defined, calculate the moving average of the number of run-overs for each point on the section with the number of these detected at a distance of less than r/2. 

	3.Represent the value of this variable (no. of accidents / length r) for the section studied, making it possible to determine where hotspots occur. 
	3.Represent the value of this variable (no. of accidents / length r) for the section studied, making it possible to determine where hotspots occur. 


	Additional information: 
	• Applicable to roads in service. 
	• Applicable to roads in service. 
	• Applicable to roads in service. 

	• Frequency: to be undertaken based on annual road accident data and the cumulative numbers over the entire monitoring period. 
	• Frequency: to be undertaken based on annual road accident data and the cumulative numbers over the entire monitoring period. 

	• Thresholds differentiating random aggregations from those that may be considered significant can be detected by conducting a contiguity analysis derived from the Poisson distribution. The document includes an example calculation. 
	• Thresholds differentiating random aggregations from those that may be considered significant can be detected by conducting a contiguity analysis derived from the Poisson distribution. The document includes an example calculation. 


	 
	 
	 
	7. MEASURES MOST COMMONLY USED IN SPAIN TO PREVENT/REDUCE WILDLIFE-VEHICLE COLLISIONS. 
	 
	7.1. Types of measures envisaged. 
	As mentioned in the previous sections, traffic accidents with material damage caused by animals doubled in Spain between 2013 and 2022. Added to the road safety hazards caused by traffic accidents involving animals, and the associated material damage, are threats to certain animal species. To reduce this impact, impetus is given to mitigation measures focused on improving the safety of road users, reducing direct wildlife mortality and providing safe crossing opportunities for wildlife. 
	 
	 
	 
	 
	 
	The measures listed in this chapter are classified as follows 
	The measures listed in this chapter are classified as follows 
	(Figure 6
	(Figure 6

	): 

	 
	 
	Figure 6: Classification of measures to prevent/reduce wildlife-vehicle collisions. (Produced by the authors). 
	 
	Table 6
	Table 6
	Table 6

	 shows the main measures grouped into the five blocks mentioned above; it is worth highlighting that the list includes measures to reduce WVCs that pose a problem for human road safety: 

	 
	Measures most commonly used in Spain to prevent/reduce wildlife-vehicle collisions. 
	Measures most commonly used in Spain to prevent/reduce wildlife-vehicle collisions. 
	Measures most commonly used in Spain to prevent/reduce wildlife-vehicle collisions. 
	Measures most commonly used in Spain to prevent/reduce wildlife-vehicle collisions. 
	Measures most commonly used in Spain to prevent/reduce wildlife-vehicle collisions. 


	Measures to influence driver behaviour: 
	Measures to influence driver behaviour: 
	Measures to influence driver behaviour: 



	• Warning signage. 
	• Warning signage. 
	• Warning signage. 
	• Warning signage. 
	• Warning signage. 
	• Warning signage. 



	o Fixed signage (P-23; P-24). 
	o Fixed signage (P-23; P-24). 
	o Fixed signage (P-23; P-24). 
	o Fixed signage (P-23; P-24). 

	o Information signage. 
	o Information signage. 




	• Neuromarketing-inspired signs. 
	• Neuromarketing-inspired signs. 
	• Neuromarketing-inspired signs. 
	• Neuromarketing-inspired signs. 
	• Neuromarketing-inspired signs. 



	 
	 


	• Smart dynamic signage. 
	• Smart dynamic signage. 
	• Smart dynamic signage. 
	• Smart dynamic signage. 
	• Smart dynamic signage. 



	o Infrared detection. 
	o Infrared detection. 
	o Infrared detection. 
	o Infrared detection. 

	o Radio-tracking detection 
	o Radio-tracking detection 

	o 
	o 
	o 
	o 
	Optical fibre detection.

	 


	o Detection through data analytics. 
	o Detection through data analytics. 

	o Infrared beacon detection. 
	o Infrared beacon detection. 

	o Machine vision detection. 
	o Machine vision detection. 




	• Reduction and clearance of vegetation. 
	• Reduction and clearance of vegetation. 
	• Reduction and clearance of vegetation. 
	• Reduction and clearance of vegetation. 
	• Reduction and clearance of vegetation. 



	 
	 


	• Speed reduction signage. 
	• Speed reduction signage. 
	• Speed reduction signage. 
	• Speed reduction signage. 
	• Speed reduction signage. 



	o Time-programmable. 
	o Time-programmable. 
	o Time-programmable. 
	o Time-programmable. 

	o Through detection of animals with infrared sensors and thermal cameras. 
	o Through detection of animals with infrared sensors and thermal cameras. 

	o Through detection of animals with thermal cameras. 
	o Through detection of animals with thermal cameras. 




	• In-vehicle driver warning systems. 
	• In-vehicle driver warning systems. 
	• In-vehicle driver warning systems. 
	• In-vehicle driver warning systems. 
	• In-vehicle driver warning systems. 



	o 
	o 
	o 
	o 
	o 
	o 
	Vehicle-to-vehicle communication.

	 


	o 
	o 
	o 
	o 
	Warning drivers via in-vehicle

	 
	cameras.
	cameras.

	 


	o 
	o 
	o 
	o 
	Warning drivers via navigation

	 



	systems.
	systems.
	systems.

	 



	Measures to influence animal behaviour: 
	Measures to influence animal behaviour: 
	Measures to influence animal behaviour: 


	• Deterrents. 
	• Deterrents. 
	• Deterrents. 
	• Deterrents. 
	• Deterrents. 



	o Reflective deterrents to prevent collisions with birds. 
	o Reflective deterrents to prevent collisions with birds. 
	o Reflective deterrents to prevent collisions with birds. 
	o Reflective deterrents to prevent collisions with birds. 

	o Optical reflective deterrents. 
	o Optical reflective deterrents. 

	o Ultrasonic deterrents. 
	o Ultrasonic deterrents. 

	o Ultrasonic deterrents fitted with AI-powered 
	o Ultrasonic deterrents fitted with AI-powered 


	detection cameras 


	• Deterrent posts. 
	• Deterrent posts. 
	• Deterrent posts. 
	• Deterrent posts. 
	• Deterrent posts. 



	 
	 


	• Pheromones – olfactory repellents/lures, “Scent fences”, “Smell barriers”. 
	• Pheromones – olfactory repellents/lures, “Scent fences”, “Smell barriers”. 
	• Pheromones – olfactory repellents/lures, “Scent fences”, “Smell barriers”. 
	• Pheromones – olfactory repellents/lures, “Scent fences”, “Smell barriers”. 
	• Pheromones – olfactory repellents/lures, “Scent fences”, “Smell barriers”. 



	 
	 




	 
	Measures to separate animals from roads: 
	Measures to separate animals from roads: 
	Measures to separate animals from roads: 
	Measures to separate animals from roads: 
	Measures to separate animals from roads: 



	• Barriers and fences. 
	• Barriers and fences. 
	• Barriers and fences. 
	• Barriers and fences. 
	• Barriers and fences. 
	• Barriers and fences. 



	o Game fencing. 
	o Game fencing. 
	o Game fencing. 
	o Game fencing. 

	o Catch basins at the intersection points between barriers 
	o Catch basins at the intersection points between barriers 


	and ditches. 


	• Escape systems. 
	• Escape systems. 
	• Escape systems. 
	• Escape systems. 
	• Escape systems. 



	o Escape ramps. 
	o Escape ramps. 
	o Escape ramps. 
	o Escape ramps. 

	o Gates. 
	o Gates. 




	• Cattle grids. 
	• Cattle grids. 
	• Cattle grids. 
	• Cattle grids. 
	• Cattle grids. 



	 
	 


	• 
	• 
	• 
	• 
	• 
	• 
	• 
	Electric pads/mats.

	 




	 
	 


	• Virtual fences. 
	• Virtual fences. 
	• Virtual fences. 
	• Virtual fences. 
	• Virtual fences. 



	o Virtual fencing activated by light sensor. 
	o Virtual fencing activated by light sensor. 
	o Virtual fencing activated by light sensor. 
	o Virtual fencing activated by light sensor. 

	o Virtual fencing activated by heat sensor. 
	o Virtual fencing activated by heat sensor. 




	Measures to allow the passage of wildlife: 
	Measures to allow the passage of wildlife: 
	Measures to allow the passage of wildlife: 


	• 
	• 
	• 
	• 
	• 
	• 
	• 
	Ecoducts.

	 Green bridges.
	 Green bridges.

	 




	 
	 


	• Wildlife underpasses. 
	• Wildlife underpasses. 
	• Wildlife underpasses. 
	• Wildlife underpasses. 
	• Wildlife underpasses. 



	o Wildlife underpasses. 
	o Wildlife underpasses. 
	o Wildlife underpasses. 
	o Wildlife underpasses. 

	o Adapted culverts. 
	o Adapted culverts. 




	• 
	• 
	• 
	• 
	• 
	• 
	• 
	Roadside systems that produce alerts and channel animals.

	 At-grade wildlife crossings.
	 At-grade wildlife crossings.

	 




	 
	 


	Other measures: 
	Other measures: 
	Other measures: 


	• 
	• 
	• 
	• 
	• 
	• 
	• 
	Use of Motorcyclist Protection

	 
	Systems (MPS).
	Systems (MPS).

	 




	 
	 




	Table 6: Measures most commonly used in Spain to prevent/reduce wildlife-vehicle collisions. (Produced by the authors). 
	The following sections contain tables showing the main characteristics of each of the measures considered, providing the following information: 
	• 
	• 
	• 
	• 
	Classification, as follows: 
	o Consolidated measures, if they are implemented across the road network, or pilot measures, if they are being trialled. 
	o Consolidated measures, if they are implemented across the road network, or pilot measures, if they are being trialled. 
	o Consolidated measures, if they are implemented across the road network, or pilot measures, if they are being trialled. 





	o    Continuous measures, if they are installed along a section of road, or intermittent measures, if they 
	 are installed on a one-off basis. 
	o   Physical measures, if they physically prevent the animal from accessing the infrastructure, or non-physical measures of another type (odour repellents, virtual fences). 
	• Description: refers to the characteristics of the system or measure. 
	• Description: refers to the characteristics of the system or measure. 
	• Description: refers to the characteristics of the system or measure. 

	• Place/date of implementation: information on the locations where the measure has been implemented. Some locations of these measures identified during the study are provided as examples. However, some measures have also been implemented in other locations. 
	• Place/date of implementation: information on the locations where the measure has been implemented. Some locations of these measures identified during the study are provided as examples. However, some measures have also been implemented in other locations. 

	• Target species of the measure. 
	• Target species of the measure. 

	• Effectiveness indicated as follows. 
	• Effectiveness indicated as follows. 


	 
	 
	 
	 
	 
	 
	 
	Figure

	 
	 
	 
	Figure

	 
	 
	 
	Figure

	 
	 
	 
	Figure



	No information. 
	No information. 
	No information. 
	No information. 

	No evidence of 
	No evidence of 
	improvement. 

	Evidence of a small 
	Evidence of a small 
	reduction in accidents 

	Evidence of a reduction 
	Evidence of a reduction 
	in accidents > 20%. 




	• Approximate cost: the cost data shown is indicative. The values were provided by the various Administrations and entities consulted, in addition to the procurement documents available. 
	• Approximate cost: the cost data shown is indicative. The values were provided by the various Administrations and entities consulted, in addition to the procurement documents available. 
	• Approximate cost: the cost data shown is indicative. The values were provided by the various Administrations and entities consulted, in addition to the procurement documents available. 

	• Evaluation of the measure: citing benefits and concerns of a general nature. 
	• Evaluation of the measure: citing benefits and concerns of a general nature. 

	• Further information / other references or variants: additional information on the measures, some relating to future developments or detailed studies on accident reduction. 
	• Further information / other references or variants: additional information on the measures, some relating to future developments or detailed studies on accident reduction. 


	 
	 
	7.2. Measures to influence driver behaviour. 
	7.2.1. Warning signage. 
	Warning signs are the primary method used to date to alert drivers to the potential presence of wildlife on roads. 
	 
	 DESCRIPTION  
	Wildlife warning signs included in the List of vertical traffic signs, Volume I. Definition of signs. (June 2025. Ministry of the Interior). 
	 
	 
	 
	 
	 

	P-23 Cattle crossing. 
	P-23 Cattle crossing. 
	Hazard: place ahead where the road is likely to be crossed by domestic animals or livestock. 



	 
	 
	 
	 

	 
	 
	P-24 Wild animals crossing. 
	Hazard: place ahead where the road is likely to be crossed by wild animals. 


	 
	 
	 
	Figure

	 
	 
	P-24a Wild animals crossing (wild boar). 
	Hazard: place ahead where the road is likely to be crossed by wild animals, with highly significant numbers of wild boar. 




	Warning signs alerting to a hazard from wildlife on the road must be placed at the beginning and end of hotspots with a supplementary plate (S-810) below the sign indicating the length of the hotspot section. 
	 PLACE/DATE OF IMPLEMENTATION  
	On all road networks in Spain. 
	 TARGET SPECIES  
	Wild animals, particularly medium-size and large species (roe deer and wild boar). 
	 APPROXIMATE COST  
	Between €130/sign and €324/sign, depending on size and retroreflective properties. (Ministry of Transport, Mobility and Urban Agenda, 2021). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure

	No evidence of improvement. 
	No evidence of improvement. 
	Even though the number of roads marked with signs increases each year, there has been no improvement in the number of accidents involving animals. 




	 EVALUATION OF THE MEASURE  
	• Legal certainty as it ensures compliance with legislation (General Road Traffic Regulation, List of Road Signs). 
	• Legal certainty as it ensures compliance with legislation (General Road Traffic Regulation, List of Road Signs). 
	• Legal certainty as it ensures compliance with legislation (General Road Traffic Regulation, List of Road Signs). 
	• Legal certainty as it ensures compliance with legislation (General Road Traffic Regulation, List of Road Signs). 
	• Legal certainty as it ensures compliance with legislation (General Road Traffic Regulation, List of Road Signs). 
	• Legal certainty as it ensures compliance with legislation (General Road Traffic Regulation, List of Road Signs). 
	• Legal certainty as it ensures compliance with legislation (General Road Traffic Regulation, List of Road Signs). 

	• Immediate implementation. 
	• Immediate implementation. 




	• Drivers are used to seeing them, especially if the signs are displayed all year round and they use the section of road frequently. They may not believe there is a real risk and may not register or react appropriately to the hazard warning. As such, it is necessary to adjust the location of the signs to the length of the high-risk section and avoid installing them indiscriminately to increase their effectiveness. 
	• Drivers are used to seeing them, especially if the signs are displayed all year round and they use the section of road frequently. They may not believe there is a real risk and may not register or react appropriately to the hazard warning. As such, it is necessary to adjust the location of the signs to the length of the high-risk section and avoid installing them indiscriminately to increase their effectiveness. 
	• Drivers are used to seeing them, especially if the signs are displayed all year round and they use the section of road frequently. They may not believe there is a real risk and may not register or react appropriately to the hazard warning. As such, it is necessary to adjust the location of the signs to the length of the high-risk section and avoid installing them indiscriminately to increase their effectiveness. 
	• Drivers are used to seeing them, especially if the signs are displayed all year round and they use the section of road frequently. They may not believe there is a real risk and may not register or react appropriately to the hazard warning. As such, it is necessary to adjust the location of the signs to the length of the high-risk section and avoid installing them indiscriminately to increase their effectiveness. 
	• Drivers are used to seeing them, especially if the signs are displayed all year round and they use the section of road frequently. They may not believe there is a real risk and may not register or react appropriately to the hazard warning. As such, it is necessary to adjust the location of the signs to the length of the high-risk section and avoid installing them indiscriminately to increase their effectiveness. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	Options to reduce driver familiarity and make these signs more effective include: 
	 
	 
	 
	 
	 
	 
	Figure
	Figure 7. P-24 sign with a yellow backboard. (AEC) 

	Displaying the wildlife hazard warning sign on a fluorescent yellow retroreflective signboard or backboard 
	Displaying the wildlife hazard warning sign on a fluorescent yellow retroreflective signboard or backboard 
	(
	(
	Figure 7
	Figure 7

	). 


	 
	 
	Figure
	Figure 8. P-24 sign enhanced with LED lights. (Soria Provincial Council) 

	Enhancing the P-24 sign with LED lights, preferably flashing, to 
	Enhancing the P-24 sign with LED lights, preferably flashing, to 
	make it more its visible (Example from Soria Provincial Council) 
	make it more its visible (Example from Soria Provincial Council) 
	(Figure 8
	(Figure 8

	). 





	 
	 
	 
	 DESCRIPTION  
	Placement of highly reflective slatted signs to alert to the presence of wild animals and the need to reduce speed when driving on such sections. (
	Placement of highly reflective slatted signs to alert to the presence of wild animals and the need to reduce speed when driving on such sections. (
	Figure 9
	Figure 9

	 and 
	Figure 10
	Figure 10

	). 

	 
	   
	   
	   
	   
	   
	Figure
	Figure 9. Wildlife warning sign. (Government of Castile and Leon). 

	 
	 
	 
	Figure
	Figure 10. Wildlife warning sign. (Government of Galicia). 




	 PLACE/DATE OF IMPLEMENTATION  
	At national level on numerous roads in Spain. 
	 TARGET SPECIES  
	Wild boar, roe deer. 
	 APPROXIMATE COST  
	€200-€240/m2 for slatted galvanised steel panel (Ministry of Transport, Mobility and Urban Agenda, 2021). 
	€1,400 each for warning sign with fluorescent background (Girona Provincial Council). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure

	No information. 
	No information. 




	   EVALUATION OF THE MEASURE  
	• Legal certainty as it ensures compliance with legislation (General Road Traffic Regulation, List of Road Signs). 
	• Legal certainty as it ensures compliance with legislation (General Road Traffic Regulation, List of Road Signs). 
	• Legal certainty as it ensures compliance with legislation (General Road Traffic Regulation, List of Road Signs). 
	• Legal certainty as it ensures compliance with legislation (General Road Traffic Regulation, List of Road Signs). 
	• Legal certainty as it ensures compliance with legislation (General Road Traffic Regulation, List of Road Signs). 
	• Legal certainty as it ensures compliance with legislation (General Road Traffic Regulation, List of Road Signs). 
	• Legal certainty as it ensures compliance with legislation (General Road Traffic Regulation, List of Road Signs). 

	• More visible to drivers than the P-24 sign. 
	• More visible to drivers than the P-24 sign. 




	• Drivers are used to seeing them, especially if the signs are displayed all year round and they use the section of road frequently. They may not believe there is a real risk and may not register or react appropriately to the hazard warning. As such, it is necessary to adjust the location of the signs to the length of the high-risk section and avoid installing them indiscriminately to increase their effectiveness. 
	• Drivers are used to seeing them, especially if the signs are displayed all year round and they use the section of road frequently. They may not believe there is a real risk and may not register or react appropriately to the hazard warning. As such, it is necessary to adjust the location of the signs to the length of the high-risk section and avoid installing them indiscriminately to increase their effectiveness. 
	• Drivers are used to seeing them, especially if the signs are displayed all year round and they use the section of road frequently. They may not believe there is a real risk and may not register or react appropriately to the hazard warning. As such, it is necessary to adjust the location of the signs to the length of the high-risk section and avoid installing them indiscriminately to increase their effectiveness. 
	• Drivers are used to seeing them, especially if the signs are displayed all year round and they use the section of road frequently. They may not believe there is a real risk and may not register or react appropriately to the hazard warning. As such, it is necessary to adjust the location of the signs to the length of the high-risk section and avoid installing them indiscriminately to increase their effectiveness. 
	• Drivers are used to seeing them, especially if the signs are displayed all year round and they use the section of road frequently. They may not believe there is a real risk and may not register or react appropriately to the hazard warning. As such, it is necessary to adjust the location of the signs to the length of the high-risk section and avoid installing them indiscriminately to increase their effectiveness. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	 
	 
	7.2.2. Neuromarketing-inspired signs. 
	 
	 DESCRIPTION  
	 
	 
	 
	 
	 
	 
	 
	Neuromarketing-inspired signs (
	Neuromarketing-inspired signs (
	Figure 11
	Figure 11

	) designed to catch the eye of road users to the fullest extent with the ultimate aim that they will pay attention and obey the messages promoting safe traffic flow in the best way possible. The aim is to make drivers and road users alert and aware at particular road sections or hotspots to reduce the likelihood of collisions with lynx and other wildlife. 


	 
	 
	 
	 
	Figure
	Figure 11. Neuromarketing-inspired wildlife warning sign. (Government of Andalusia). 




	 PLACE/DATE OF IMPLEMENTATION  
	Government of Andalusia: A-301, A-481, CO-3102. 2022. 
	 TARGET SPECIES  
	Lynx. 
	 APPROXIMATE COST  
	€200-€240/m2 for slatted galvanised steel panel (Ministry of Transport, Mobility and Urban Agenda, 2021). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 

	 
	 



	TBody
	TR
	 
	 

	No information. 
	No information. 




	 EVALUATION OF THE MEASURE  
	• Raises public awareness of the consequences of road accidents involving 
	• Raises public awareness of the consequences of road accidents involving 
	• Raises public awareness of the consequences of road accidents involving 
	• Raises public awareness of the consequences of road accidents involving 
	• Raises public awareness of the consequences of road accidents involving 
	• Raises public awareness of the consequences of road accidents involving 
	• Raises public awareness of the consequences of road accidents involving 


	wild animals such as lynx. 


	• Drivers may become habituated to seeing them, especially if the signs are displayed all year round and they use the section of road frequently. They may not believe there is a real risk and may not register or react appropriately to the hazard warning. 
	• Drivers may become habituated to seeing them, especially if the signs are displayed all year round and they use the section of road frequently. They may not believe there is a real risk and may not register or react appropriately to the hazard warning. 
	• Drivers may become habituated to seeing them, especially if the signs are displayed all year round and they use the section of road frequently. They may not believe there is a real risk and may not register or react appropriately to the hazard warning. 
	• Drivers may become habituated to seeing them, especially if the signs are displayed all year round and they use the section of road frequently. They may not believe there is a real risk and may not register or react appropriately to the hazard warning. 
	• Drivers may become habituated to seeing them, especially if the signs are displayed all year round and they use the section of road frequently. They may not believe there is a real risk and may not register or react appropriately to the hazard warning. 

	• Excessively detailed drawings or images may be distracting. 
	• Excessively detailed drawings or images may be distracting. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	These signs have been introduced along with other measures to prevent collisions with lynx: virtual fencing and AVC-PS (animal-vehicle collision prevention system based on passive infrared sensors that only trigger in risk situations similar to those detected by virtual fencing). 
	 
	 
	7.2.3. Smart dynamic signage. 
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	SIGNAGE:            INFRARED 
	SIGNAGE:            INFRARED 
	 
	       Physical / NON-Physical 

	 DETECTION 
	 DETECTION 
	 
	       Consolidated /          Pilot 




	 DESCRIPTION  
	 
	 
	 
	 
	 
	Figure 12. Smart dynamic signage: infrared detection. (Tarragona Provincial Council) 

	Wildlife detection system using infrared cameras and 
	Wildlife detection system using infrared cameras and 
	image recording, with signals to alert road users 
	image recording, with signals to alert road users 
	(Figure 12
	(Figure 12

	). 

	Infrared sensors detect the presence of an animal within a defined perimeter and alert drivers well ahead that they may encounter an animal on the road in 1 km. 
	This solution can also be used with thermal imaging cameras, which optimise animal detection. 
	It is recommended for use on sections with a maximum length of 600 metres ( 
	(
	(
	Figure 13
	Figure 13

	). 





	 
	 
	Figure 13. Standard installation layout for smart dynamic signage (Lacroix) 
	 
	 PLACE/DATE OF IMPLEMENTATION  
	Tarragona Provincial Council: TV-2126 between kilometre point 0+260 and kilometre point 0+490. November 2023. 
	Segovia Road Unit: N-100 between kilometre point 108+000 and kilometre point 108+600. November 2024. 
	The Ministry of Transport and Sustainable Mobility has approved the solution and it is one of the solutions proposed for the Public Procurement of Innovative Solutions to reduce wildlife-vehicle collisions. 
	 TARGET SPECIES  
	Wild animals, particularly medium-size and large species. 
	 APPROXIMATE COST  
	€80,000 at the site on the TV-2126 (Tarragona Provincial Council). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure

	Evidence of a reduction in accidents > 20%. 
	Evidence of a reduction in accidents > 20%. 
	Tarragona Provincial Council: There was an average of 5 accidents a year on this stretch of road. In the first half of 2024, no accidents involving animals were reported on the section where the detection system was installed. Accidents with material damage 
	have virtually stopped. 




	 EVALUATION OF THE MEASURE  
	• Detection of wild animals day and night in the area around the road. 
	• Detection of wild animals day and night in the area around the road. 
	• Detection of wild animals day and night in the area around the road. 
	• Detection of wild animals day and night in the area around the road. 
	• Detection of wild animals day and night in the area around the road. 
	• Detection of wild animals day and night in the area around the road. 
	• Detection of wild animals day and night in the area around the road. 

	• The sensitivity of the thermal detector can be adjusted to 'ignore' small rodents (rabbits, hares, etc.) or smaller birds. 
	• The sensitivity of the thermal detector can be adjusted to 'ignore' small rodents (rabbits, hares, etc.) or smaller birds. 

	• Even if the animals do not ultimately cross, the signs warn users to be more alert. 
	• Even if the animals do not ultimately cross, the signs warn users to be more alert. 

	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 

	• Fully wireless operating system between detectors and signals, without the need for trenches or connections. 
	• Fully wireless operating system between detectors and signals, without the need for trenches or connections. 

	• Raises public awareness of the consequences of road accidents involving wild animals. 
	• Raises public awareness of the consequences of road accidents involving wild animals. 

	• The measure can be used at one site and subsequently moved to another. 
	• The measure can be used at one site and subsequently moved to another. 


	 


	• The sensors cannot detect if there are obstructions so they are not suitable for installation in areas with dense tree or shrub cover. 
	• The sensors cannot detect if there are obstructions so they are not suitable for installation in areas with dense tree or shrub cover. 
	• The sensors cannot detect if there are obstructions so they are not suitable for installation in areas with dense tree or shrub cover. 
	• The sensors cannot detect if there are obstructions so they are not suitable for installation in areas with dense tree or shrub cover. 
	• The sensors cannot detect if there are obstructions so they are not suitable for installation in areas with dense tree or shrub cover. 

	• Possible vandalism. 
	• Possible vandalism. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	The system is widely implemented in France, with very positive results. More than 50 installations are operative and all of them have registered a reduction in incidents of at least 60%. Incident recording and access to videos through Software as a Service (SaaS) makes it possible to identify animal species at a later date for statistical purposes. 
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	 DESCRIPTION  
	 
	 
	 
	 
	 
	 
	Figure 14. Smart dynamic signage: radio-tracking detection. 
	Soluciones para fauna en carreteras. (Pérez María, 2024) 

	Illuminated signs installed on the road, alerting to a hazard and also instructing 
	Illuminated signs installed on the road, alerting to a hazard and also instructing 
	drivers to reduce speed, which are triggered when a lynx fitted with a radio tracking collar is detected nearby (
	drivers to reduce speed, which are triggered when a lynx fitted with a radio tracking collar is detected nearby (
	Figure 14
	Figure 14

	). 

	The collar emits a VHF (Very High Frequency) signal that is captured by the system, triggering the information sign to alert drivers to reduce speed, with an added variable speed limit of 40 km/h, and exercise caution. 
	The warning remains switched on for a preset time of 15 minutes and then turns off for one minute. If animals are still 
	detected, it turns on again. 




	When a signal is detected by the receiver, it emits a signal to turn on recording equipment located next to the installation and focused on an area where the animal may cross the road, along with a signal to switch on the vertical speed limit and hazard warning signs (
	When a signal is detected by the receiver, it emits a signal to turn on recording equipment located next to the installation and focused on an area where the animal may cross the road, along with a signal to switch on the vertical speed limit and hazard warning signs (
	Figure 15
	Figure 15

	). 

	 
	 
	 
	Figure 15. Operating diagram for smart dynamic signage: radio-tracking detection. (Ministry of Transport and Sustainable Mobility. Directorate-General for Roads, 2021). 
	 PLACE/DATE OF IMPLEMENTATION  
	N-432: between kilometre points 89 and 150. 
	A-66: at the interchanges at kilometre points 613, 675 and 677.   A-5: at the interchanges at kilometre points 184, 185 and 197. 
	 TARGET SPECIES  
	Lynx and other protected species. 
	 APPROXIMATE COST  
	Cost of equipment without civil works: €9,300 (Ministry of Transport and Sustainable Mobility. Directorate-General for Roads, 2021). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure

	No information. 
	No information. 




	 EVALUATION OF THE MEASURE  
	 
	  
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 

	• Even if the animals do not ultimately cross, the signs warn users to be more alert. 
	• Even if the animals do not ultimately cross, the signs warn users to be more alert. 

	• Very useful to monitor the movement of individuals from the first releases at a site. 
	• Very useful to monitor the movement of individuals from the first releases at a site. 

	• System that takes the animal into account: it does not modify habits or shift the problem elsewhere. 
	• System that takes the animal into account: it does not modify habits or shift the problem elsewhere. 

	• The equipment remains switched off if it does not detect the VHF signal, thereby avoiding the “ever-present” and “familiar” effect which results in users not paying attention to such signs. 
	• The equipment remains switched off if it does not detect the VHF signal, thereby avoiding the “ever-present” and “familiar” effect which results in users not paying attention to such signs. 




	• Requires maintenance. 
	• Requires maintenance. 
	• Requires maintenance. 
	• Requires maintenance. 
	• Requires maintenance. 

	• Animals must be fitted with radio frequency collars. 
	• Animals must be fitted with radio frequency collars. 


	 
	 
	•  
	•  
	•  





	 

	 
	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	The action consists of a system that captures the VHF (Very High Frequency) signal emitted by tracking collars fitted by the Government of Extremadura on lynxes, both native and reintroduced from captive breeding. In 2022, over 50 individuals already had these collars and the number was on the increase. (Ministry of Transport and Sustainable Mobility, 2022). 
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	 DESCRIPTION  
	 
	 
	 
	 
	 
	Figure
	Figure 16. Smart dynamic signage: optical fibre detection. Roadside wildlife detection systems. (Carlos del Brío, 2024) 

	Detection and early warning system for wildlife entering the area around roads, for long wavelengths based on C-OTDR (Coherent Optical Time Domain Reflectance) using buried optical fibre. A laser injected into the fibre passes through it. 
	Detection and early warning system for wildlife entering the area around roads, for long wavelengths based on C-OTDR (Coherent Optical Time Domain Reflectance) using buried optical fibre. A laser injected into the fibre passes through it. 
	An animal intrusion produces a mechanical stress up to 6 m from the fibre, causing a beam of light. 




	The time taken by the light beam is recorded, making it possible to determine the position of the intrusion. 
	Each detected intrusion event is recorded in real time, generating and producing an alarm signal that is transmitted to the warning system installed (signs and lights) and simultaneously to vehicle-to-vehicle (V2V) services, such as DGT 3.0. 
	The system (
	The system (
	Figure 16
	Figure 16

	 and 
	Figure 17
	Figure 17

	) comprises: 

	• An optical fibre buried in a trench, about 30-40 cm deep, located at a distance of 6 to 10 m (at least 3 m) from the roadside. 
	• An optical fibre buried in a trench, about 30-40 cm deep, located at a distance of 6 to 10 m (at least 3 m) from the roadside. 
	• An optical fibre buried in a trench, about 30-40 cm deep, located at a distance of 6 to 10 m (at least 3 m) from the roadside. 

	• A sensor unit housed in a cabinet, together with the electromagnetic shielding and communication system, at a distance from the road not requiring protection. It can be powered by electricity or a stand-alone system (solar panel, battery). 
	• A sensor unit housed in a cabinet, together with the electromagnetic shielding and communication system, at a distance from the road not requiring protection. It can be powered by electricity or a stand-alone system (solar panel, battery). 

	• Real-time warning system to alert drivers: LED light signage, variable message signs, lighting systems. 
	• Real-time warning system to alert drivers: LED light signage, variable message signs, lighting systems. 


	 
	 
	 
	Figure 17. Smart dynamic signage: optical fibre detection. Operating diagram for the fibre. 
	Roadside wildlife detection systems. (Carlos del Brío, 2024) 
	 PLACE/DATE OF IMPLEMENTATION  
	System being trialled off the public roadway (in Guadalix de la Sierra). Projects being prepared for tender by the Directorate-General for Roads at the Ministry of Transport and Sustainable Mobility (as of December 2024). 
	 TARGET SPECIES  
	All medium-size and large animals, in particular wild boar, deer and roe deer. 
	 APPROXIMATE COST  
	Varies depending on the length involved, but it is recommended for use on sections of 5 km or more (better cost/benefit ratio). 
	Average implementation cost estimated at €200,000/km (including implementation of multi-purpose light on the road section). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure

	Evidence of a small reduction in accidents. 
	Evidence of a small reduction in accidents. 
	The tests conducted produced positive results. Estimated useful life of 10 years without replacement parts. 




	 EVALUATION OF THE MEASURE  
	  
	• The system is able to distinguish the movement of animals, tractors and other vehicles, meaning it can be 
	• The system is able to distinguish the movement of animals, tractors and other vehicles, meaning it can be 
	• The system is able to distinguish the movement of animals, tractors and other vehicles, meaning it can be 
	• The system is able to distinguish the movement of animals, tractors and other vehicles, meaning it can be 
	• The system is able to distinguish the movement of animals, tractors and other vehicles, meaning it can be 
	• The system is able to distinguish the movement of animals, tractors and other vehicles, meaning it can be 
	• The system is able to distinguish the movement of animals, tractors and other vehicles, meaning it can be 


	used on access roads to motorways and dual carriageways. 
	• Simple installation on public land. 
	• Simple installation on public land. 
	• Simple installation on public land. 

	• Technology that minimises false detections. 
	• Technology that minimises false detections. 

	• Accurately defines the location of the intrusion, allowing the drivers closest to the area to be alerted. 
	• Accurately defines the location of the intrusion, allowing the drivers closest to the area to be alerted. 

	• Enables monitoring of long sections (up to 80 km per installation). 
	• Enables monitoring of long sections (up to 80 km per installation). 

	• System is immune to weather and changes in environmental conditions. 
	• System is immune to weather and changes in environmental conditions. 

	• Possibility of using dark fibres for other purposes, such as communications and connecting other on-road ITS equipment. 
	• Possibility of using dark fibres for other purposes, such as communications and connecting other on-road ITS equipment. 

	• Allows email notification when an incident is detected. 
	• Allows email notification when an incident is detected. 




	• Requires maintenance. 
	• Requires maintenance. 
	• Requires maintenance. 
	• Requires maintenance. 
	• Requires maintenance. 

	• High installation cost. 
	• High installation cost. 





	 

	 
	 
	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
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	 DESCRIPTION  
	 
	 
	 
	Figure 18. Smart dynamic signage: detection through data analytics. (Government of Castile and Leon) Placement of signage at various sections of the network that are potential WVC hotspots based on several spatial and time criteria to alert drivers, in real time, if a certain risk threshold is exceeded (
	Figure 18. Smart dynamic signage: detection through data analytics. (Government of Castile and Leon) Placement of signage at various sections of the network that are potential WVC hotspots based on several spatial and time criteria to alert drivers, in real time, if a certain risk threshold is exceeded (
	Figure 18
	Figure 18

	). 

	The system is based on a study by the Department of Animal Biology at the University of Salamanca (USAL), which establishes that wildlife-vehicle collisions are not distributed randomly, but are concentrated in space and time and depend on factors such as the phase of the moon, weather and hunting activity. 
	• In spatial terms, it is possible to identify sections with elevated rates of accidents involving animals, usually in mountainous areas with a high level of vegetation or near water bodies. 
	• In spatial terms, it is possible to identify sections with elevated rates of accidents involving animals, usually in mountainous areas with a high level of vegetation or near water bodies. 
	• In spatial terms, it is possible to identify sections with elevated rates of accidents involving animals, usually in mountainous areas with a high level of vegetation or near water bodies. 

	• In temporal terms, they are more frequent at certain times of the year, linked to particular periods of the annual cycle of the species, and they vary during the day, concentrating at dusk and early evening, with a secondary peak at dawn. The phase of the moon also influences accident patterns, with an increase during full moon, most likely due to greater mobility of herbivores. 
	• In temporal terms, they are more frequent at certain times of the year, linked to particular periods of the annual cycle of the species, and they vary during the day, concentrating at dusk and early evening, with a secondary peak at dawn. The phase of the moon also influences accident patterns, with an increase during full moon, most likely due to greater mobility of herbivores. 


	This smart dynamic sign is designed to inform drivers in real time of the likelihood of an animal darting onto the road. The sign has three possible levels depending on the risk of accident: 
	• Off - warning that drivers are entering a WVC hotspot. 
	• Off - warning that drivers are entering a WVC hotspot. 
	• Off - warning that drivers are entering a WVC hotspot. 

	• Amber - warning that drivers are entering a WVC hotspot at a time when there is a higher level of risk than usual of an animal darting onto the road. 
	• Amber - warning that drivers are entering a WVC hotspot at a time when there is a higher level of risk than usual of an animal darting onto the road. 

	• Red - warning that drivers are entering a WVC hotspot at a time when there is a much higher level of risk than usual. 
	• Red - warning that drivers are entering a WVC hotspot at a time when there is a much higher level of risk than usual. 


	Signs have been placed on sections with acceptable variables according to a model based on accidents, traffic, speeds, weather, etc. 
	 PLACE/DATE OF IMPLEMENTATION  
	The Government of Castile and Leon, together with the University of Salamanca, implemented a pilot project consisting of installing 30 signs on 11 sections of the network in: Burgos, León, Palencia and Soria. December 2022 (the project began in 2019). 
	 TARGET SPECIES  
	All medium-size and large animals, in particular wild boar, deer and roe deer. 
	 APPROXIMATE COST  
	€370,000 for equipment, not including the cost of the cooperation agreement with the University of Salamanca  
	(Ministry for Mobility and Digital Transformation of the Government of Castile and Leon). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure

	Evidence of a reduction in accidents > 20%. 
	Evidence of a reduction in accidents > 20%. 
	While still at the monitoring and evaluation stage, the data recorded at the sections marked with these signs since they entered into operation have registered a drop of around 22% compared to earlier periods. 




	 EVALUATION OF THE MEASURE  
	  
	• Triggered only when there is a hazard. The display changes, catching the driver's eye, 
	• Triggered only when there is a hazard. The display changes, catching the driver's eye, 
	• Triggered only when there is a hazard. The display changes, catching the driver's eye, 
	• Triggered only when there is a hazard. The display changes, catching the driver's eye, 
	• Triggered only when there is a hazard. The display changes, catching the driver's eye, 
	• Triggered only when there is a hazard. The display changes, catching the driver's eye, 
	• Triggered only when there is a hazard. The display changes, catching the driver's eye, 


	which boosts its effectiveness. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 




	• Possible vandalism. 
	• Possible vandalism. 
	• Possible vandalism. 
	• Possible vandalism. 
	• Possible vandalism. 

	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 


	 



	 

	 
	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	The initiative received the Ponle Freno award in 2024. 
	 
	 
	 
	 DESCRIPTION  
	Dual animal-vehicle detection system only triggered when both are detected at the same time, alerting the driver to the presence 
	of an animal on the road 
	of an animal on the road 
	(Figure 19
	(Figure 19

	). 

	To avoid modifying animal behaviour, both the signs and the beacons remain switched off when there are no vehicles. However, if a vehicle approaches, the beacons and signs are triggered. 
	The system has the following components: 
	• Animal detection beacons: wireless with stand-alone power supply. 
	• Animal detection beacons: wireless with stand-alone power supply. 
	• Animal detection beacons: wireless with stand-alone power supply. 

	• Radar to detect vehicles. 
	• Radar to detect vehicles. 

	• Dynamic sign to alert drivers. 
	• Dynamic sign to alert drivers. 


	 
	Figure 19. Smart dynamic signage: infrared beacon detection. (API Movilidad) 
	 PLACE/DATE OF IMPLEMENTATION  
	Autonomous Region of Cantabria: CA-171 Reinosa-Corconte, junction with CA-727 Access road to La Riva. 
	 TARGET SPECIES  
	All medium-size and large animals, over 20-25 cm in height. 
	 APPROXIMATE COST  
	Detection and warning system and lights €25,000 (API Mobilidad). 
	This system is often implemented alongside other measures and requires a preparatory study, making it difficult to determine the unit cost for the action. 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
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	No information. 
	No information. 
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	• Can detect small animals (over 20-25 cm). 
	• Can detect small animals (over 20-25 cm). 
	• Can detect small animals (over 20-25 cm). 
	• Can detect small animals (over 20-25 cm). 

	• The length of the road section involved is fully configurable and adaptable to the terrain. 
	• The length of the road section involved is fully configurable and adaptable to the terrain. 

	• Simple installation on public land. 
	• Simple installation on public land. 

	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 

	• System that takes the animal into account: it does not modify habits or shift the problem elsewhere. 
	• System that takes the animal into account: it does not modify habits or shift the problem elsewhere. 

	• Focused on vehicle and animal. 
	• Focused on vehicle and animal. 





	 
	 
	 
	 
	 
	Figure

	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 

	• Possible vandalism. 
	• Possible vandalism. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	Can be combined with other systems such as physical or virtual fences and olfactory repellents to push animals into the monitored area. 
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	 DESCRIPTION  
	 
	Figure 20. Smart dynamic signage: machine vision detection. (Government of Rioja, 2023). 
	System alerting drivers to the presence of an animal on the road, triggered only when an animal is detected (
	System alerting drivers to the presence of an animal on the road, triggered only when an animal is detected (
	Figure 20
	Figure 20

	 and 
	Figure 21
	Figure 21

	). 

	The signage and detection system are fully autonomous and powered by solar photovoltaic panels. It includes a local video analysis and image processing system that makes it possible to detect animals in the area covered by the camera and alert vehicles with dynamic signs. 
	 
	Figure
	Figure 21. Smart dynamic signage: machine vision detection. Trial Road Section. (Government of Rioja, 2023). 
	 PLACE/DATE OF IMPLEMENTATION  
	Autonomous Region of Rioja: LR-282 Autol and Calahorra. 2023. 
	 TARGET SPECIES  
	All medium-size and large animals. 
	 APPROXIMATE COST  
	€20,000 (API Movilidad). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
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	Evidence of a small reduction in accidents. 
	Evidence of a small reduction in accidents. 
	According to Government of La Rioja accident data, there has been a drop in WVCs on the road section. 




	 EVALUATION OF THE MEASURE  
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	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 

	• Simple and flexible installation. 
	• Simple and flexible installation. 

	• Large detection range covering a section of over 500 m. 
	• Large detection range covering a section of over 500 m. 

	• System that takes the animal into account: it does not modify habits or shift the problem elsewhere. 
	• System that takes the animal into account: it does not modify habits or shift the problem elsewhere. 

	• Focused on vehicle and animal. 
	• Focused on vehicle and animal. 

	• System connectivity and remote configuration. 
	• System connectivity and remote configuration. 

	• Statistical data and detection images can be saved to analyse effectiveness and study wildlife habits. 
	• Statistical data and detection images can be saved to analyse effectiveness and study wildlife habits. 
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	• Possible vandalism. 
	• Possible vandalism. 
	• Possible vandalism. 
	• Possible vandalism. 

	• Requires a period of testing and adjustment for validation. 
	• Requires a period of testing and adjustment for validation. 






	 
	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	 
	 
	7.2.4. Reduction and clearance of vegetation. 
	 
	 DESCRIPTION  
	Reduction of vegetation on the road verge and surrounding areas to improve visibility and give drivers more reaction time, without obstacles that can hamper drivers from seeing animals and provide refuge for animals (
	Reduction of vegetation on the road verge and surrounding areas to improve visibility and give drivers more reaction time, without obstacles that can hamper drivers from seeing animals and provide refuge for animals (
	Figure 22
	Figure 22

	). It is also important to clear and remove vegetation from motorway central reservations to stop families of birds settling in the undergrowth to prevent collisions or the possibility of predators being attracted to their nests. 

	It is essential to remove woody vegetation with a height of less than 2.5 metres in these areas. This includes mowing and clearing herbaceous and shrub vegetation and, occasionally, felling trees. 
	Action should preferably take within 3-5 m of the outer edge of the roadway. 
	      
	Figure 22. Cleaning and removal of vegetation from ditches and berms. (Girona Provincial Council). 
	 PLACE/DATE OF IMPLEMENTATION  
	At national level on all road networks in Spain. 
	 TARGET SPECIES  
	All species, particularly mammals and birds. 
	 APPROXIMATE COST  
	From €0.60/m2 (Ministry of Transport, Mobility and Urban Agenda, 2021) to €0.22/m2 (Government of Castile and Leon). 
	 
	No information. 
	 
	 EVALUATION OF THE MEASURE  
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	• Low-cost measure. 
	• Low-cost measure. 
	• Low-cost measure. 
	• Low-cost measure. 

	• Improves visibility for drivers. 
	• Improves visibility for drivers. 

	• Can be done directly as part of maintenance. 
	• Can be done directly as part of maintenance. 

	• A strip of short vegetation near the road helps prevent forest fires starting and spreading. 
	• A strip of short vegetation near the road helps prevent forest fires starting and spreading. 
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	• Time-specific measure (high-risk periods: September to January) 
	• Time-specific measure (high-risk periods: September to January) 
	• Time-specific measure (high-risk periods: September to January) 
	• Time-specific measure (high-risk periods: September to January) 






	 
	 
	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	Figure 23
	Figure 23
	Figure 23

	 shows a possible approach to verge management in schematic form. 

	 
	 
	Figure 23. Schematic illustration of verge management. (IENE Infrastructure & Ecology Network Europe, 2024) 
	 
	• Clearing shrubs and trees from a 3-5 m strip along roads reduces refuges for large mammals such as ungulates, while making the animals more visible to drivers, leading to a reduction in accidents. 
	• Clearing shrubs and trees from a 3-5 m strip along roads reduces refuges for large mammals such as ungulates, while making the animals more visible to drivers, leading to a reduction in accidents. 
	• Clearing shrubs and trees from a 3-5 m strip along roads reduces refuges for large mammals such as ungulates, while making the animals more visible to drivers, leading to a reduction in accidents. 

	• Some hard shoulders with short vegetation frequently have high densities of small mammals, such as rodents, which tend to attract birds of prey which may collide with vehicles by diving at them. In such cases, keeping the grass high reduces the risk of vehicle collisions for these birds as they cannot see their prey. 
	• Some hard shoulders with short vegetation frequently have high densities of small mammals, such as rodents, which tend to attract birds of prey which may collide with vehicles by diving at them. In such cases, keeping the grass high reduces the risk of vehicle collisions for these birds as they cannot see their prey. 

	• As regards invertebrates, some studies show lower pollinator mortality rates on roads where a large and diverse array of plant resources is provided on the hard shoulders, as this reduces the need to cross roads in search of resources. 
	• As regards invertebrates, some studies show lower pollinator mortality rates on roads where a large and diverse array of plant resources is provided on the hard shoulders, as this reduces the need to cross roads in search of resources. 

	• Hedgerows planted along verges can help to guide animals towards wildlife crossings. Tall trees and shrubs that do not bear edible fruit can be planted at the top of the cuttings, while keeping vegetation low on the edges of areas near roads or railways. 
	• Hedgerows planted along verges can help to guide animals towards wildlife crossings. Tall trees and shrubs that do not bear edible fruit can be planted at the top of the cuttings, while keeping vegetation low on the edges of areas near roads or railways. 


	 
	 
	7.2.5. Speed reduction signage. 
	 
	 DESCRIPTION  
	 
	 
	 
	 
	 
	 
	 

	Time and month-programmable LED variable message signs with section speed limits. 
	Time and month-programmable LED variable message signs with section speed limits. 
	 LED wildlife hazard signs limiting speed to 50 km/h were placed on three road sections under the responsibility of Girona Provincial Council, which switch on at night during the months with the highest accident rates (3-4 months). 
	 
	Figure
	Figure 24. Speed reduction: time-programmable. (Girona Provincial Council). 




	 PLACE/DATE OF IMPLEMENTATION  
	Girona Provincial Council: in July 2022, this system was installed on 3 sections where a high rate of accidents had been detected (
	Girona Provincial Council: in July 2022, this system was installed on 3 sections where a high rate of accidents had been detected (
	Figure 24
	Figure 24

	). An analysis of accidents at 20 points on the road network (783 km) revealed that 20% of the accidents occurred there. Three points were chosen to install variable signs: 

	•GIV-5213 between kilometre point 0+800 and kilometre point 1+100. 
	•GIV-6217 between kilometre point 1+800 and kilometre point 2+700. 
	•GIV-6502 between kilometre point 2+200 and kilometre point 2+800. 
	 TARGET SPECIES  
	All medium-size and large animals, in particular wild boar, deer and roe deer. 
	 APPROXIMATE COST  
	€5,600/unit. (Girona Provincial Council). 
	No evidence of improvement. 
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	• Even if the animals do not ultimately cross, the signs warn users to be more alert. 
	• Even if the animals do not ultimately cross, the signs warn users to be more alert. 
	• Even if the animals do not ultimately cross, the signs warn users to be more alert. 
	• Even if the animals do not ultimately cross, the signs warn users to be more alert. 

	• Activation based on predefined parameters, reducing driver familiarity and making the sign more effective. 
	• Activation based on predefined parameters, reducing driver familiarity and making the sign more effective. 
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	• Requires maintenance and frequent regular checks, and must be connected to a power source. 
	• Requires maintenance and frequent regular checks, and must be connected to a power source. 
	• Requires maintenance and frequent regular checks, and must be connected to a power source. 
	• Requires maintenance and frequent regular checks, and must be connected to a power source. 

	• Possible vandalism. 
	• Possible vandalism. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	Data obtained from use by Girona Provincial Council indicates that there has been no discernible improvement to date since the signs were installed (
	Data obtained from use by Girona Provincial Council indicates that there has been no discernible improvement to date since the signs were installed (
	Table 7
	Table 7

	). 

	Road 
	Road 
	Road 
	Road 
	Road 

	Name 
	Name 

	Start point 
	Start point 

	End point 
	End point 

	Accidents (2020) 
	Accidents (2020) 
	2021 

	Accidents (2020) 
	Accidents (2020) 
	2022 

	Accidents (2020) 
	Accidents (2020) 
	2023 



	GIV-6217 
	GIV-6217 
	GIV-6217 
	GIV-6217 

	From Torroella de Fluvia to Sant Pere Pescador 
	From Torroella de Fluvia to Sant Pere Pescador 

	1+800 
	1+800 

	2+700 
	2+700 

	2 
	2 

	1 
	1 

	0 
	0 


	GIV-5313 
	GIV-5313 
	GIV-5313 

	At Canet d'Adri 
	At Canet d'Adri 

	0+700 
	0+700 

	1+200 
	1+200 

	2 
	2 

	3 
	3 

	3 
	3 


	GIV-6502 
	GIV-6502 
	GIV-6502 

	At Platja de Pals 
	At Platja de Pals 

	2+200 
	2+200 

	2+800 
	2+800 

	4 
	4 

	2 
	2 

	3 
	3 




	Table 7. Trend in accidents on road sections with time and month-programmable LED variable message signs with section speed limits. (Aprovar instalació de senyalització vertical P-24 i altres mesures, any 2024, Expedient 224/3114. Diputació de Girona). 
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	 DESCRIPTION  
	 
	 
	 
	 
	 
	 
	 
	Figure
	Figure 25. Speed reduction: through detection of animals with infrared sensors and thermal cameras (Ciencias Ambientales, 2023). 

	 
	 
	AVC-PS (PREVENTION OF ANIMAL-VEHICLE COLLISIONS) system comprising a set of passive infrared sensors and a thermal camera that register the presence of animals which, upon approach, trigger a sign alerting drivers to reduce speed 
	AVC-PS (PREVENTION OF ANIMAL-VEHICLE COLLISIONS) system comprising a set of passive infrared sensors and a thermal camera that register the presence of animals which, upon approach, trigger a sign alerting drivers to reduce speed 
	(Figure 25
	(Figure 25

	 and 
	Figure 26
	Figure 26

	). 

	First, illuminated signs visually alert drivers to reduce speed. A radar sensor measures whether the car is slowing down; if so, the system deactivates. If not, the radar sends a signal to the control unit, which triggers an audible device to scare the animals away and prevent a possible collision. 
	 
	Figure
	Figure 26. Speed reduction: through detection of animals with infrared 
	sensors and thermal cameras. Operating diagram. (Government of Andalusia). 




	 PLACE/DATE OF IMPLEMENTATION  
	Government of Andalusia:   CO-3102, in Córdoba; 
	     A-301, in Jaén; 
	     A-481 at two locations, one in the province of Huelva and the other in Seville province. 
	 TARGET SPECIES  
	Lynx. 
	 APPROXIMATE COST  
	Provision and installation of the 5 AVC-PC: approximately €115,000 (Government of Andalusia). 
	No information. 
	 
	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 
	Figure

	• Identifies wild animals in the area around the road. 
	• Identifies wild animals in the area around the road. 
	• Identifies wild animals in the area around the road. 
	• Identifies wild animals in the area around the road. 

	• The system is only triggered in situations of risk: if there is an animal near the road and a vehicle is approaching at excessively high speed. 
	• The system is only triggered in situations of risk: if there is an animal near the road and a vehicle is approaching at excessively high speed. 

	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
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	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 

	• Possible vandalism. 
	• Possible vandalism. 

	• Requires a period of testing and validation. 
	• Requires a period of testing and validation. 
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	   DETECTION OF ANIMALS 
	   DETECTION OF ANIMALS 
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	WITH THERMAL CAMERAS 
	WITH THERMAL CAMERAS 
	 
	Consolidated /         Pilot 




	 DESCRIPTION  
	System based on an animal detection system creating a virtual perimeter around the road and the surrounding area. If an animal is detected, the lights placed on the road section are triggered to alert drivers to the danger and advise reducing speed to prevent accidents. The system comprises (
	System based on an animal detection system creating a virtual perimeter around the road and the surrounding area. If an animal is detected, the lights placed on the road section are triggered to alert drivers to the danger and advise reducing speed to prevent accidents. The system comprises (
	Figure 27
	Figure 27

	): 

	• Thermal cameras, placed at 250 m intervals along the road verge, demarcating the safety zone. These cameras measure temperature, providing a thermal image of objects based on the infrared radiation they emit (the higher the temperature, the greater the radiation). 
	• Thermal cameras, placed at 250 m intervals along the road verge, demarcating the safety zone. These cameras measure temperature, providing a thermal image of objects based on the infrared radiation they emit (the higher the temperature, the greater the radiation). 
	• Thermal cameras, placed at 250 m intervals along the road verge, demarcating the safety zone. These cameras measure temperature, providing a thermal image of objects based on the infrared radiation they emit (the higher the temperature, the greater the radiation). 

	• Control unit. The image recorded by the cameras is analysed in real time in a control unit to detect animals. 
	• Control unit. The image recorded by the cameras is analysed in real time in a control unit to detect animals. 

	• Variable message signs: If an animal is detected, an alarm is transmitted, triggering the illuminated warning signs to alert drivers. The driver reduces speed or even stops. The illuminated sign remains switched on until the animal exits the hazard zone. 
	• Variable message signs: If an animal is detected, an alarm is transmitted, triggering the illuminated warning signs to alert drivers. The driver reduces speed or even stops. The illuminated sign remains switched on until the animal exits the hazard zone. 

	• On-road lighting: Lights placed at 25 m intervals along the centre line on the road change colour when the animal detection signal is sent, alerting drivers to the hazard. 
	• On-road lighting: Lights placed at 25 m intervals along the centre line on the road change colour when the animal detection signal is sent, alerting drivers to the hazard. 


	  
	Figure
	Figure
	Figure 27. Speed reduction: through detection of animals with thermal cameras (Reconde, 2023). 
	 PLACE/DATE OF IMPLEMENTATION  
	Government of Castile and Leon:  Zamora N-631 between kilometre point 44+000 and kilometre point 46+000. 
	 TARGET SPECIES  
	Wild boars, deer, roe deer and other medium-size species. 
	 APPROXIMATE COST  
	Thermal camera: €9,800 - €13,000 (Ministry of Transport and Sustainable Mobility, 2024). 
	Lights: €720/unit. (Ministry of Transport and Sustainable Mobility, 2024). 
	(This price does not include installation of cables, poles, calibration, etc.). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
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	No information. 
	No information. 
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	• The system can be used in any weather conditions and is even able to detect through undergrowth and vegetation. 
	• The system can be used in any weather conditions and is even able to detect through undergrowth and vegetation. 
	• The system can be used in any weather conditions and is even able to detect through undergrowth and vegetation. 
	• The system can be used in any weather conditions and is even able to detect through undergrowth and vegetation. 
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	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 

	• Possible vandalism. 
	• Possible vandalism. 

	• Requires a period of testing and validation. 
	• Requires a period of testing and validation. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	 
	 
	7.2.6. In-vehicle driver warning systems. 
	 
	Issuing alerts to vehicle users is a solution currently in use, either through a communication strategy between Intelligent Transport Systems (ITS) in the infrastructure and approaching vehicles, or by information exchange between vehicles through on-board detection systems, as one of the applications of connected vehicles and mobility. 
	Currently, one of the main challenges is finding a way to make drivers respond to alert messages; that is, to generate trust that such alerts correspond to a high risk of wildlife-vehicle collisions. 
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	      Continuous / Intermittent 
	      Continuous / Intermittent 
	      Continuous / Intermittent 
	      Continuous / Intermittent 
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	Consolidated /           Pilot 



	DESCRIPTION 
	DESCRIPTION 
	DESCRIPTION 
	DESCRIPTION 

	 
	 

	 
	 




	The Drive Sweden project, which investigates the potential for on-road vehicle-to-vehicle communication, showed that the cloud system could send instructions from the detection-equipped test vehicle to another receiving test vehicle if the system deemed the situation to be dangerous. The information communicated to the vehicle could include a recommended speed limit to be used by the vehicle’s adaptive cruise control. The system was tested to determine whether it could detect a decoy elk and trigger the ada
	 
	PLACE/DATE OF IMPLEMENTATION 
	PLACE/DATE OF IMPLEMENTATION 
	Figure

	No information. 
	 
	TARGET SPECIES 
	TARGET SPECIES 
	Figure

	All medium-size and large species. 
	 
	APPROXIMATE COST 
	APPROXIMATE COST 
	Figure

	No information. 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
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	No information. 
	No information. 
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	• Improves overall road safety. 
	• Improves overall road safety. 
	• Improves overall road safety. 

	• Vehicles must have the necessary equipment. 
	• Vehicles must have the necessary equipment. 
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	DESCRIPTION 
	DESCRIPTION 
	DESCRIPTION 
	DESCRIPTION 

	 
	 

	 
	 




	Animal detection software that uses AI to detect animals and prevent accidents is currently in development. The system draws on information received from the vehicle cameras, which it processes in its AI system to determine whether the image corresponds to an animal or pedestrian that could pose a driving hazard. If so, the system is able to alert the driver and take control of the vehicle to automatically brake (or make the appropriate decision) faster than the driver could do to avoid an accident. (Tecnoc
	 
	PLACE/DATE OF IMPLEMENTATION 
	PLACE/DATE OF IMPLEMENTATION 
	Figure

	No information. 
	 
	TARGET SPECIES 
	TARGET SPECIES 
	Figure

	All medium-size and large species. 
	 
	APPROXIMATE COST 
	APPROXIMATE COST 
	Figure

	No information. 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
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	No information. 
	No information. 
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	• Improves overall road safety. 
	• Improves overall road safety. 
	• Improves overall road safety. 

	• Vehicles must have the necessary equipment. 
	• Vehicles must have the necessary equipment. 
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	FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS 

	 
	 
	• In most collisions or near collisions, drivers had an average of about 1.5 seconds to react from the time the animal entered the roadway until the point that the collision occurred. Most drivers did react in one way or another in an attempt to avoid a collision: 84% of drivers braked before a collision, of whom 40% both braked and steered, while 15% showed no reaction at all. AEB-initiated crash mitigation activated at 1 second could potentially reduce severity, or even avoid a collision, for 50% of the W
	• In most collisions or near collisions, drivers had an average of about 1.5 seconds to react from the time the animal entered the roadway until the point that the collision occurred. Most drivers did react in one way or another in an attempt to avoid a collision: 84% of drivers braked before a collision, of whom 40% both braked and steered, while 15% showed no reaction at all. AEB-initiated crash mitigation activated at 1 second could potentially reduce severity, or even avoid a collision, for 50% of the W
	• In most collisions or near collisions, drivers had an average of about 1.5 seconds to react from the time the animal entered the roadway until the point that the collision occurred. Most drivers did react in one way or another in an attempt to avoid a collision: 84% of drivers braked before a collision, of whom 40% both braked and steered, while 15% showed no reaction at all. AEB-initiated crash mitigation activated at 1 second could potentially reduce severity, or even avoid a collision, for 50% of the W

	• Several car models on the market are fitted with the “Night Vision” system. The system uses thermal imaging (infrared) cameras located on the front of the vehicle to detect people or large animals and determine their position and proximity. Depending on the speed and angle of rotation, the system determines whether or not they pose a problem; if they do, it displays an alert symbol. In extremely hazardous situations, the symbol also flashes, a warning signal is emitted and the vehicle prepares to brake. 
	• Several car models on the market are fitted with the “Night Vision” system. The system uses thermal imaging (infrared) cameras located on the front of the vehicle to detect people or large animals and determine their position and proximity. Depending on the speed and angle of rotation, the system determines whether or not they pose a problem; if they do, it displays an alert symbol. In extremely hazardous situations, the symbol also flashes, a warning signal is emitted and the vehicle prepares to brake. 


	 
	 
	WARNING                      
	WARNING                      
	WARNING                      
	WARNING                      
	WARNING                      
	CLASSIFICATION 
	Continuous /  Intermittent 

	DRIVERS                  VIA 
	DRIVERS                  VIA 
	 
	Physical /  NON-Physical 
	Figure

	NAVIGATION SYSTEMS 
	NAVIGATION SYSTEMS 
	 
	Consolidated /  Pilot 
	Figure




	 DESCRIPTION  
	Researchers have investigated the possibilities of interacting with drivers via map or navigation system by developing mathematical tools that predict potential wildlife collision hotspots based on historic collision data and other variables such as seasonal variations, traffic activity and animal population density. These alerts could be applied as a preventive measure or as real-time updates similar to the notifications received regarding roadworks or collisions. 
	 PLACE/DATE OF IMPLEMENTATION  
	No information. 
	 TARGET SPECIES  
	All medium-size and large species. 
	 APPROXIMATE COST  
	No information. 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
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	No information. 
	No information. 
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	• Improves road safety from a global perspective. 
	• Improves road safety from a global perspective. 
	• Improves road safety from a global perspective. 
	• Improves road safety from a global perspective. 
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	• Requires access to up-to-date wildlife collision data series. 
	• Requires access to up-to-date wildlife collision data series. 
	• Requires access to up-to-date wildlife collision data series. 
	• Requires access to up-to-date wildlife collision data series. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	There are several references to research and information collated in recent years in this field of work, such as the following: 
	• Mayer et al. (2021) used historic information about deer-vehicle collisions (DVCs) in Denmark (> 85,000 collisions) over a period of seventeen years to improve awareness of spatio-temporal patterns among these collisions. They stated that the variables they addressed in their study are already in use in various navigation system services such as Google Maps and built-in navigation systems in vehicles and that these variables (time of day, date, land cover, road type and road density) could be used to calc
	• Mayer et al. (2021) used historic information about deer-vehicle collisions (DVCs) in Denmark (> 85,000 collisions) over a period of seventeen years to improve awareness of spatio-temporal patterns among these collisions. They stated that the variables they addressed in their study are already in use in various navigation system services such as Google Maps and built-in navigation systems in vehicles and that these variables (time of day, date, land cover, road type and road density) could be used to calc
	• Mayer et al. (2021) used historic information about deer-vehicle collisions (DVCs) in Denmark (> 85,000 collisions) over a period of seventeen years to improve awareness of spatio-temporal patterns among these collisions. They stated that the variables they addressed in their study are already in use in various navigation system services such as Google Maps and built-in navigation systems in vehicles and that these variables (time of day, date, land cover, road type and road density) could be used to calc

	• Another type of navigation-based warning system is based on source data reported by road users. On apps such as Google Maps and Waze, road users can report either dead or live animals along the road. Based on all the reports collected, the app can present the most dangerous road segments on a map based on reported animal vehicle collisions or save the information in a cloud system and alert other drivers entering the reported location within a short period of time. 
	• Another type of navigation-based warning system is based on source data reported by road users. On apps such as Google Maps and Waze, road users can report either dead or live animals along the road. Based on all the reports collected, the app can present the most dangerous road segments on a map based on reported animal vehicle collisions or save the information in a cloud system and alert other drivers entering the reported location within a short period of time. 


	 
	 
	7.3. Measures to influence animal behaviour. 
	7.3.1. Deterrents. 
	 
	 DESCRIPTION  
	 
	 
	 
	 
	 
	 
	Figure 28. Red retro-reflector. (Valencia Provincial Council). 

	Placement of a reflector attached to a traffic delineator post which deflects light from the headlights of approaching vehicles towards the hard shoulder and road verge, causing a reflection that scares animals away from the road. 
	Placement of a reflector attached to a traffic delineator post which deflects light from the headlights of approaching vehicles towards the hard shoulder and road verge, causing a reflection that scares animals away from the road. 
	60 wooden posts measuring 130 cm in height with a retro-reflector were installed to repel 
	wildlife (
	wildlife (
	Figure 28
	Figure 28

	). 





	P-301 signs were installed to establish the speed limit for the road, along with transverse rumble strips to alert drivers to this speed reduction (
	P-301 signs were installed to establish the speed limit for the road, along with transverse rumble strips to alert drivers to this speed reduction (
	Figure 29
	Figure 29

	). 

	Vegetation was removed from both verges of the road. 
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	Figure 29. Section of CV-678 with reflective deterrents to prevent collisions with birds. (Valencia Provincial Council). 
	 PLACE/DATE OF IMPLEMENTATION  
	Valencia Provincial Council: CV-678 between kilometre point 5+500 and kilometre point 6+100. December 2022. 
	 TARGET SPECIES  
	Birds. 
	 APPROXIMATE COST  
	Installation of 60 posts, speed limit signs, mowing: €4,200 (Valencia Provincial Council). 
	No information. 
	 
	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 
	Figure

	• Legal certainty as it ensures compliance with legislation (General Road Traffic, List of Road Signs). 
	• Legal certainty as it ensures compliance with legislation (General Road Traffic, List of Road Signs). 
	• Legal certainty as it ensures compliance with legislation (General Road Traffic, List of Road Signs). 
	• Legal certainty as it ensures compliance with legislation (General Road Traffic, List of Road Signs). 

	• Simple installation on public land. 
	• Simple installation on public land. 

	• Low-cost measure. 
	• Low-cost measure. 





	 
	 
	 
	 
	 
	Figure

	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 

	• The verge must be kept well mowed. 
	• The verge must be kept well mowed. 

	• Possible vandalism. 
	• Possible vandalism. 

	• It is difficult to persuade vehicles to comply with the speed limit. 
	• It is difficult to persuade vehicles to comply with the speed limit. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	Valencia Provincial Council used this measure for birds in Marjal de Pego (Oliva) 
	 
	 
	 
	 DESCRIPTION  
	Placement of an extra reflector on traffic delineator posts 
	Placement of an extra reflector on traffic delineator posts 
	(Figure 30
	(Figure 30

	). These reflectors are intended to alert animals, deter them from entering the road or scare them. The recommended placement is every 25 m. 

	Infrared deterrents are reflectors which, when hit by light from car headlights, reflect a red light away from the road which scares wildlife off and is invisible to the driver. 
	Optical deterrents deflect light from the headlights of approaching vehicles towards the roadside, creating a virtual fence while the vehicle drives through the area where the deterrents are placed. This causes wildlife to stop moving towards the road and run back towards the woods or fields. 
	 
	Figure 30. Optical reflective deterrents. (Government of Castile-La Mancha). 
	 PLACE/DATE OF IMPLEMENTATION  
	Government of Castile-La Mancha.    Albacete: CM-332, between kilometre point 5+000 and kilometre point 15+000. 2015. 
	                                                                                Guadalajara: CM-1101, between kilometre point 0+000 and kilometre point 2+000. 2015. 
	Provincial Council of Gipuzkoa - Gipuzkoako Foru Aldundia: Right side of N-I between kilometre point 448+000 and kilometre point    450+000 both directions. October 2019. 
	Government of Galicia. 
	Government of Castile and Leon.  Palencia: CL-615. 2017. 
	 TARGET SPECIES  
	All species. 
	Government of Castile-La Mancha: Albacete = CM-332, wild boar. Guadalajara = CM-1101, G. Cervids. 
	 APPROXIMATE COST  
	€20-25/unit (Government of Castile and Provincial Council of Gipuzkoa - Gipuzkoako Foru Aldundia). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure
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	Evidence of a small reduction in accidents. 
	Evidence of a small reduction in accidents. 




	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 
	Figure

	• Easy to install and clean, and can be screwed or riveted to existing poles, signs or traffic delineator posts. 
	• Easy to install and clean, and can be screwed or riveted to existing poles, signs or traffic delineator posts. 
	• Easy to install and clean, and can be screwed or riveted to existing poles, signs or traffic delineator posts. 
	• Easy to install and clean, and can be screwed or riveted to existing poles, signs or traffic delineator posts. 

	• Installation on public land. 
	• Installation on public land. 

	• Manufactured to withstand ultraviolet rays and the salt used in winter road maintenance campaigns. 
	• Manufactured to withstand ultraviolet rays and the salt used in winter road maintenance campaigns. 

	• Low-cost measure. 
	• Low-cost measure. 

	• They do not change the habits of animals as they are only activated when vehicle lights shine on them, creating a visual barrier. 
	• They do not change the habits of animals as they are only activated when vehicle lights shine on them, creating a visual barrier. 





	 
	 
	 
	 
	 
	Figure

	• They require maintenance and frequent regular checks to replace damaged components. 
	• They require maintenance and frequent regular checks to replace damaged components. 
	• They require maintenance and frequent regular checks to replace damaged components. 
	• They require maintenance and frequent regular checks to replace damaged components. 

	• Possible vandalism. 
	• Possible vandalism. 

	• They must be installed at the correct angle for optimal performance. 
	• They must be installed at the correct angle for optimal performance. 

	• They only work during non-daylight hours. 
	• They only work during non-daylight hours. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	The Government of Castile-La Mancha conducted a post-installation assessment. It is difficult to determine how effective they are as the number of accidents without casualties doubled in 2017 and it is assumed that, prior to that year, many accidents without casualties (and therefore involving game animals) were not recorded. As such, the information available indicates that the number of accidents of this type has increased, but it is uncertain that they were all identified before (
	The Government of Castile-La Mancha conducted a post-installation assessment. It is difficult to determine how effective they are as the number of accidents without casualties doubled in 2017 and it is assumed that, prior to that year, many accidents without casualties (and therefore involving game animals) were not recorded. As such, the information available indicates that the number of accidents of this type has increased, but it is uncertain that they were all identified before (
	Table 8
	Table 8

	). 

	 
	 
	 
	 
	 
	    Road 

	Kilometre    points 
	Kilometre    points 

	Date deterrent 
	Date deterrent 
	was installed 

	Period BEFORE 
	Period BEFORE 

	Period AFTER 
	Period AFTER 

	WVCs 
	WVCs 
	BEFORE the 
	deterrent 

	 
	 
	WVCs AFTER the 
	deterrent 



	CM-332 
	CM-332 
	CM-332 
	CM-332 
	(Albacete) 

	5 – 15 
	5 – 15 

	2015 
	2015 

	8 years before 
	8 years before 
	(2007-2014) 

	8 years after 
	8 years after 
	(2016-2023) 

	12 
	12 

	17 
	17 


	CM-1101 
	CM-1101 
	CM-1101 
	(Guadalajara (action combined with clearance of 
	verges)) 

	0 – 2 
	0 – 2 
	65.4 – 66.5 

	2015 
	2015 

	8 years before 
	8 years before 
	(2007-2014) 

	8 years after 
	8 years after 
	(2016-2023) 

	17 
	17 
	8 

	70 
	70 
	28 




	Table 8. Trend in animal-vehicle collisions before and after the installation of deterrents. (Government of Castile-La Mancha). 
	 
	If placed correctly, they should never reflect light towards the driver, meaning they should be placed according to the slope of the land (
	If placed correctly, they should never reflect light towards the driver, meaning they should be placed according to the slope of the land (
	Figure 31
	Figure 31

	 and 
	Figure 32
	Figure 32

	). 

	 
	Figure
	Figure 31. View of the various optical deterrents according to the slope of the land. (Government of Castile-La Mancha). 
	 
	Figure
	Figure 32. Optical deterrent placement diagram. (Government of Castile-La Mancha). 
	 
	 
	 
	 
	 
	 
	CLASSIFICATION 
	 Continuous / Intermittent 
	Figure

	ULTRASONIC DETERRENTS 
	ULTRASONIC DETERRENTS 
	 
	      Physical / NON-Physical 

	 
	 
	 
	Consolidated / Pilot 



	DESCRIPTION 
	DESCRIPTION 
	DESCRIPTION 
	DESCRIPTION 

	 
	 

	 
	 




	 
	 
	Figure 33. Ultrasonic deterrent. 
	Detailed views. (Tecnivial, 2021). 
	 
	Figure
	Figure 34. Ultrasonic deterrent. 
	Installed on road. (Badajoz Provincial Council). 
	When the device detects the presence of a vehicle, it emits an ultrasonic sound that makes animals run away (
	When the device detects the presence of a vehicle, it emits an ultrasonic sound that makes animals run away (
	Figure 33
	Figure 33

	). 

	The devices are fitted with acoustic deterrents that are usually attached to bollards and are activated by the headlights of approaching vehicles. The devices emit an artificial sound at a frequency audible to animals, designed to deter wildlife, primarily deer, from crossing the road, and a high-performance flashing LED light (blue, red) that keeps animals away from the road while the vehicle drives past. 
	 
	PLACE/DATE OF IMPLEMENTATION 
	PLACE/DATE OF IMPLEMENTATION 
	Figure

	Government of Castile and Leon: Palencia, CL-615. 2017. 
	Badajoz Provincial Council (
	Badajoz Provincial Council (
	Figure 34
	Figure 34

	): CP BA-158, from Villarta de los Montes to the N-430. 2019. Government of Castile-La Mancha. 

	 
	TARGET SPECIES 
	TARGET SPECIES 
	Figure

	All species, particularly deer, roe deer and wild boar. 
	 
	APPROXIMATE COST 
	APPROXIMATE COST 
	Figure

	€70-190/unit (Government of Castile and Leon and Government of Castile-La Mancha). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	No information. 
	No information. 
	There is no convincing evidence of the effectiveness of these devices in reducing the risk of accidents. It is difficult to assess the reduction in accidents as this measure is used in conjunction with other measures on the same section of road. 



	EVALUATION 
	EVALUATION 
	EVALUATION 
	EVALUATION 

	 OF THE MEASURE 
	 OF THE MEASURE 




	• Easy to install and clean, and can be screwed or riveted to existing poles, signs or traffic delineator posts. 
	• Easy to install and clean, and can be screwed or riveted to existing poles, signs or traffic delineator posts. 
	• Easy to install and clean, and can be screwed or riveted to existing poles, signs or traffic delineator posts. 

	• Installation on public land. 
	• Installation on public land. 

	• Manufactured to withstand ultraviolet rays and the salt used in winter road maintenance campaigns. 
	• Manufactured to withstand ultraviolet rays and the salt used in winter road maintenance campaigns. 

	• Low-cost measure. 
	• Low-cost measure. 

	• They do not change the habits of animals as they are only activated when vehicle lights create a visual barrier. 
	• They do not change the habits of animals as they are only activated when vehicle lights create a visual barrier. 


	 
	• They require maintenance and frequent regular checks to replace damaged components. 
	• They require maintenance and frequent regular checks to replace damaged components. 
	• They require maintenance and frequent regular checks to replace damaged components. 

	• Possible vandalism. 
	• Possible vandalism. 

	• Possible damage to posts during verge clearing work. 
	• Possible damage to posts during verge clearing work. 


	 
	FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS 
	FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS 

	Sometimes used with wildlife detection systems. These posts are designed to emit acoustic and light signals to alert animals and prevent them from approaching the road, while also warning drivers of the presence of wildlife. (Government of Valencia). 
	 
	ULTRASONIC DETERRENTS 
	ULTRASONIC DETERRENTS 
	ULTRASONIC DETERRENTS 
	ULTRASONIC DETERRENTS 
	ULTRASONIC DETERRENTS 
	CLASSIFICATION 
	Continuous /  Intermittent 
	Figure

	FITTED WITH AI-POWERED 
	FITTED WITH AI-POWERED 
	 
	      Physical / NON-Physical 

	DETECTION CAMERAS 
	DETECTION CAMERAS 
	 
	Consolidated /         Pilot 



	DESCRIPTION 
	DESCRIPTION 
	DESCRIPTION 
	DESCRIPTION 

	 
	 

	 
	 




	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Figure 35. Ultrasonic deterrents fitted with AI-powered detection cameras. (Government of Catalonia) 
	The cameras detect the presence of wild boars and emit a noise that frightens them (
	The cameras detect the presence of wild boars and emit a noise that frightens them (
	Figure 35
	Figure 35

	). 

	There are many different “tracks” so they don't become habituated to them. They use noises made by natural predators (wolf, eagle, etc.). As they are ultrasounds, humans practically cannot hear them. 
	Personal data (registration plates, faces, etc.) is blurred and user data is not recorded. 
	 
	PLACE/DATE OF IMPLEMENTATION 
	PLACE/DATE OF IMPLEMENTATION 
	Figure

	Generalitat de Catalunya. Access road no. 140 on the C-25, with evidence of the presence of wild boar, and inside the Super TCAU 
	(C-25 between kilometre point 139+700 and kilometre point 140+300). January 2024. 
	 
	 
	TARGET SPECIES 
	TARGET SPECIES 
	Figure

	Wild boar. 
	 
	APPROXIMATE COST 
	APPROXIMATE COST 
	Figure

	€27,000 (including VAT) camera with speaker (including cost of basic civil works, installation and commissioning of solar panels and the ultrasound system, hardware and 1 pickup unit, and set-up. Monitoring/maintenance costs not included) (Government of Catalonia). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure

	Evidence of a reduction in accidents > 20%. 
	Evidence of a reduction in accidents > 20%. 
	  No wild boars were detected during the study period. (System still being trialled.) 



	EVALUATION 
	EVALUATION 
	EVALUATION 
	EVALUATION 

	 OF THE MEASURE 
	 OF THE MEASURE 

	  
	  




	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 

	• Technology that minimises false detections. 
	• Technology that minimises false detections. 

	• The sounds emitted are changed to prevent the animals becoming habituated to them. 
	• The sounds emitted are changed to prevent the animals becoming habituated to them. 

	• Does not change the habits of the animals as it is only triggered when an animal is detected. 
	• Does not change the habits of the animals as it is only triggered when an animal is detected. 


	 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 

	• Possible vandalism. 
	• Possible vandalism. 

	• Requires a period of testing and validation. 
	• Requires a period of testing and validation. 


	 
	FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS 
	FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS 
	7.3.2. Deterrent posts. 
	7.3.2. Deterrent posts. 
	7.3.2. Deterrent posts. 



	 
	 DESCRIPTION  
	 
	 
	 
	 
	 
	Figure
	Figure 36. Deterrent posts. (Girona Provincial Council) 

	 
	 
	Figure 37. Deterrent posts. (Government of Extremadura) 




	Devices placed near the carriageway (hard shoulder, berm, etc.) which are triggered by the presence of an animal within their detection field and emit light signals and/or ultrasounds to deter animals from crossing and alert drivers (
	Devices placed near the carriageway (hard shoulder, berm, etc.) which are triggered by the presence of an animal within their detection field and emit light signals and/or ultrasounds to deter animals from crossing and alert drivers (
	Figure 36
	Figure 36

	 and 
	Figure 37
	Figure 37

	). The system comprises: 

	─ Wildlife deterrent post. It has a detection field of approximately 160° and an effective activation radius of between 13 and 17 metres. Placing these posts on both verges of the road section, at 20 m intervals, creates a virtual barrier that prevents animals from accessing the road. 
	─ Control post. Installed at the beginning and end of the road section, at a distance of between 150 and 200 m from the first wildlife deterrent post, placed on the sign marking the section with wildlife control measures. 
	The function of the control posts is to detect vehicles entering the protected section and activate the system. When a vehicle is detected, the control post triggers the wildlife deterrent posts, which generate a sequence of ultrasounds and flashing lights that scare animals away, whether they are near the road (preventing them from crossing) or on the carriageway. The driver sees the flashing lights, is alerted to a possible hazard and takes precautions. When it detects that there are no vehicles inside th
	 PLACE/DATE OF IMPLEMENTATION  
	Government of Extremadura: Pilot scheme on the EX206 between kilometre point 8+800 and kilometre point 9+000. 
	Government of Castile-La Mancha. Toledo: N-502 between kilometre point 85+700 and kilometre point 179+600. May 2024. 
	                                                                                 N-401 between kilometre point 118+500 and 149+100. September 2024. 
	Girona Provincial Council: GIV-4082 between 1+900 and 2+000. 2024.    
	                                               GIP-5239, between 2+900 and 3+100. 2024. 
	 TARGET SPECIES.  
	All medium-size and large animals, in particular wild boar, deer and roe deer. 
	 APPROXIMATE COST  
	€50,000/500-metre road section (recommended for use on 500-metre sections with posts installed at 20 metre intervals on both sides of the carriageway; including installation of posts that emit acoustic and light signals, with solar power, control module, sensors and associated technology) (Visever). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure
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	Evidence of a reduction in accidents > 20%. 
	Evidence of a reduction in accidents > 20%. 




	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 
	Figure

	• Identifies wild animals in the area around the road. 
	• Identifies wild animals in the area around the road. 
	• Identifies wild animals in the area around the road. 
	• Identifies wild animals in the area around the road. 

	• Even if the animals do not ultimately cross, the signs warn users to be more alert. 
	• Even if the animals do not ultimately cross, the signs warn users to be more alert. 

	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 

	• Does not change the habits of animals as it is only triggered when animals and vehicles are present in the area at the same time, preventing the animals becoming habituated to the stimuli. 
	• Does not change the habits of animals as it is only triggered when animals and vehicles are present in the area at the same time, preventing the animals becoming habituated to the stimuli. 

	• Not a pre-defined product; a study of the road section is conducted to adapt the system to any conditions (bends, uneven surface, excessive vegetation). 
	• Not a pre-defined product; a study of the road section is conducted to adapt the system to any conditions (bends, uneven surface, excessive vegetation). 

	• Can light up an area with greater intensity than standard reflectors. 
	• Can light up an area with greater intensity than standard reflectors. 

	• Focused on vehicle and animal. 
	• Focused on vehicle and animal. 





	 
	 
	 
	 
	 
	Figure

	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 

	• Possible damage to posts during verge clearing work. 
	• Possible damage to posts during verge clearing work. 

	• Possible vandalism. 
	• Possible vandalism. 

	• Requires a period of testing and validation. 
	• Requires a period of testing and validation. 

	• False positive detection. 
	• False positive detection. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	Trials conducted by the University of Castile-La Mancha (UCLM) and the Hunting Resources Research Institute (IREC) reported excellent results for effectiveness. Animals reacted to the mere presence of the devices in the field with a flee rate of approximately 40% to 60%. And in some specific areas, the posts have been found to be 100% effective. 
	 
	 
	 
	 
	 
	Figure 38. Deterrent posts shaped like traffic delineator posts. (TEVA, 2024) 

	     Deterrent post shaped like a traffic delineator post 
	     Deterrent post shaped like a traffic delineator post 
	     Deterrent post shaped like a traffic delineator post 
	(Figure 38
	(Figure 38

	). 

	The system uses radar to detect the presence of animals, triggering the light on the post itself and an ultrasound speaker to frighten them away. 
	Simultaneously, the system is triggered to send an alert to the appropriate warning light and the event is sent to the control centre and/or connected vehicles. The post acts as an independent element or as a warning post that complements other detection systems. The modular post system is easy to maintain without dismantling. 




	 
	7.3.3. Pheromones – olfactory repellents/lures, “Scent fences”, “Smell barriers”. 
	 
	PHEROMONES – OLFACTORY REPELLENTS/LURES, SCENT FENCES, SMELL BARRIERS. 
	PHEROMONES – OLFACTORY REPELLENTS/LURES, SCENT FENCES, SMELL BARRIERS. 

	 CLASSIFICATION  
	         Continuous /          Intermittent 
	         Continuous /          Intermittent 
	         Continuous /          Intermittent 
	         Continuous /          Intermittent 
	         Continuous /          Intermittent 

	    Physical / NON-Physical 
	    Physical / NON-Physical 

	Consolidated / Pilot 
	Consolidated / Pilot 




	 DESCRIPTION  
	Synthetic scents mimicking human or predator smells are used to keep wildlife away from infrastructure or lure it towards safe crossing points. 
	• Treatment with deterrents mixed with adhesive resin that impregnates trees, stones, fence mesh, etc. 
	• Treatment with deterrents mixed with adhesive resin that impregnates trees, stones, fence mesh, etc. 
	• Treatment with deterrents mixed with adhesive resin that impregnates trees, stones, fence mesh, etc. 

	• 
	• 
	• 
	Treatments with olfactory lures to attract animals, preventing them from crossing at other points. The product can be placed (
	Figure 39,
	Figure 39,

	 
	Figure 40
	Figure 40

	 and 
	Figure 41
	Figure 41

	) on poles or stakes arranged in rows, at intervals of approximately 5 m, or directly on road verge vegetation, either by trucks fitted with a spray nozzle driving at 30 km/h or manually with a sprayer or with a portable tank with spraying equipment in areas that are hard to access. Two parallel lines of scented resin are required, one placed as close as possible to the roadside, and the second at a distance of 10 metres. 



	To make it last longer, a resin is added to the mixture which enhances resistance to weathering. 
	 
	 
	 
	 
	 
	Figure
	Figure 39. Odour repellent (Provincial Council of Bizkaia - Bizkaiko Foru Aldundia). 

	 
	 
	Figure 40. Odour repellent on game fencing. (Government of Galicia). 

	 
	 
	 
	Figure 41. Olfactory repellents and lures. (Government of Castile and Leon). 




	 PLACE/DATE OF IMPLEMENTATION  
	Government of Valencia. Government of Cantabria. Government of Galicia. 
	Provincial Council of Bizkaia - Bizkaiko Foru Aldundia. Implementation began in 2017 on roads BI-635, BI-636, BI-2701, BI-3215 and BI-2238. Further sections have been added, including the following roads to date (BI-631, BI-2121, BI-2124, BI-2239, BI-3102, BI-3218 and BI-3234). 
	Government of Castile and Leon: ZA-912. 2020. 
	           A-231 (2017); currently being implemented in all provinces. 
	Government of Castile-La Mancha. CM-2011; CM-2021; CM-2028; CM-21100. 
	Guadalajara = CM-2011, between kilometre point 7+000 and kilometre point 12+000. May 2020. Guadalajara = CM-2021, between kilometre point 7+100 and kilometre point 10+200. April 2020. Guadalajara = CM-2028, between kilometre point 2+000 and kilometre point 3+100. May 2020. Cuenca = CM-2000, between kilometre point 65+400 and kilometre point 66+500. May 2021. 
	 TARGET SPECIES  
	Different repellents/lures are used depending on the target species. 
	Government of Castile-La Mancha – actions have focused on deer. Government of Castile and Leon - Roe deer, wild boar and deer. 
	Provincial Council of Bizkaia - Bizkaiko Foru Aldundia- Roe deer and wild boar. 
	 APPROXIMATE COST  
	€53/km (Government of Castile and Leon). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure
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	Evidence of a small reduction in accidents. 
	Evidence of a small reduction in accidents. 




	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 
	Figure

	• A study is required to select the best road sections for treatment. In the case 
	• A study is required to select the best road sections for treatment. In the case 
	• A study is required to select the best road sections for treatment. In the case 
	• A study is required to select the best road sections for treatment. In the case 


	of dual carriageways, focus on the area around interchanges, which is not fenced. 
	• Simple installation on public land. 
	• Simple installation on public land. 
	• Simple installation on public land. 


	 



	 
	 
	 
	 
	 
	Figure

	• These products should only be used for short critical periods because animals easily become habituated. 
	• These products should only be used for short critical periods because animals easily become habituated. 
	• These products should only be used for short critical periods because animals easily become habituated. 
	• These products should only be used for short critical periods because animals easily become habituated. 

	• They work for a limited amount of time and effectiveness is decreasing: 
	• They work for a limited amount of time and effectiveness is decreasing: 


	Pheromones are mixed with adhesive resins that help the product adhere to the ground for approximately three months, resisting inclement weather. 
	• They require maintenance and frequent regular checks: the product needs to be applied systematically every 3/4 months, or more frequently, depending on weather conditions. 
	• They require maintenance and frequent regular checks: the product needs to be applied systematically every 3/4 months, or more frequently, depending on weather conditions. 
	• They require maintenance and frequent regular checks: the product needs to be applied systematically every 3/4 months, or more frequently, depending on weather conditions. 

	• Application on stakes can cause issues for mowing verges or agricultural work. 
	• Application on stakes can cause issues for mowing verges or agricultural work. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	All follow-up evaluations have reflected the effectiveness of the measure, decreasing to a greater or lesser extent over time. As such, it is recommended for use on a temporary basis while other solutions are determined to ensure long-term effectiveness. However, this measure can be taken into consideration for temporary implementation, on short hotspot road sections, applying the repellent solely during critical periods to prevent animals from becoming habituated to it. (Ministry of Agriculture, Food and t
	Monitoring schemes in Spain indicate that the number of accidents falls during the first few applications of the product. However, it has been found that animals become habituated to these substances over time, meaning that the system loses effectiveness after several applications. (Ministry of Agriculture, Food and the Environment MITECO, 2015). 
	• 
	• 
	• 
	• 
	Government of Castile-La Mancha: Olfactory repellents have been the subject of ex-post evaluation and, as 
	Table 9
	Table 9

	 shows, there is no pattern of behaviour to justify a definitive conclusion that their implementation has been effective: 



	 
	 
	 
	 
	 
	Road 

	Kilometre points 
	Kilometre points 

	Date deterrent 
	Date deterrent 
	         of 
	repellent 

	 
	 
	  Period BEFORE 

	 
	 
	AFTER 

	WVCs 
	WVCs 
	BEFORE the 
	repellent 

	WVCs AFTER the 
	WVCs AFTER the 
	repellent 



	CM-2011 
	CM-2011 
	CM-2011 
	CM-2011 
	(Guadalajara) 

	7 – 12 
	7 – 12 

	May 2020 
	May 2020 

	Jan to Apr 
	Jan to Apr 
	2020 (4 months) 

	Jun to Sep 
	Jun to Sep 
	2020 (4 months) 

	5 
	5 

	4 
	4 


	CM-2021 
	CM-2021 
	CM-2021 
	(Guadalajara) 

	7.1 – 10.2 
	7.1 – 10.2 

	April 2020 
	April 2020 

	From 12/2019 to 03/2020 (4 
	From 12/2019 to 03/2020 (4 
	months) 

	May to Aug 
	May to Aug 
	2020 (4 months) 

	1 
	1 

	0 
	0 


	CM-2028 
	CM-2028 
	CM-2028 
	(Guadalajara) 

	2 – 3.1 
	2 – 3.1 

	May 2020 
	May 2020 

	Jan to Apr 
	Jan to Apr 
	2020 (4 months) 

	Jun to Sep 
	Jun to Sep 
	2020 (4 months) 

	2 
	2 

	0 
	0 


	CM-2100 
	CM-2100 
	CM-2100 
	(Cuenca) 

	65.4 – 66.5 
	65.4 – 66.5 

	May 2021 
	May 2021 

	Jan to Apr 
	Jan to Apr 
	2021 (4 months) 

	Jun to Sep 
	Jun to Sep 
	2021 (4 months) 

	1 
	1 

	2 
	2 




	Table 9. Trend in animal-vehicle collisions before and after use of repellents. (Government of Castile-La Mancha). 
	• 
	• 
	• 
	• 
	Government of Castile and Leon: 
	o Data A-231 (2017-2018) 65% reduction when the annual increase on the network was approximately 30%. 
	o Data A-231 (2017-2018) 65% reduction when the annual increase on the network was approximately 30%. 
	o Data A-231 (2017-2018) 65% reduction when the annual increase on the network was approximately 30%. 

	o On the ZA-912 road, there were 41 accidents caused by wild animals entering the road in 2019, compared to 39 in 2018. After three applications, the number of accidents registered in 2020 up to 28 September, the date of the latest collision, was 18. In the absence of a significant study taking into account the reduction in traffic during the pandemic, there has been a 56% reduction in wildlife-vehicle collisions. As a complementary action, vegetation was cleared with a bulldozer between kilometres 11 and 2
	o On the ZA-912 road, there were 41 accidents caused by wild animals entering the road in 2019, compared to 39 in 2018. After three applications, the number of accidents registered in 2020 up to 28 September, the date of the latest collision, was 18. In the absence of a significant study taking into account the reduction in traffic during the pandemic, there has been a 56% reduction in wildlife-vehicle collisions. As a complementary action, vegetation was cleared with a bulldozer between kilometres 11 and 2





	 
	 
	7.4. Measures to separate animals from roads. 
	7.4.1. Barriers and fences. 
	 
	 DESCRIPTION  
	 
	 
	 
	 
	 
	 
	Figure
	Figure 42. Game fencing. (Government of Castile and Leon). 

	Physical perimeter fencing (
	Physical perimeter fencing (
	Physical perimeter fencing (
	Figure 42
	Figure 42

	), appropriately designed, installed 

	and maintained, is one of the most effective measures to prevent animals from accessing roads. 
	It should be combined, as an indivisible set of measures, with: 
	• Appropriate places for wildlife to pass, reducing the barrier effect and providing a safe crossing point. 
	• Appropriate places for wildlife to pass, reducing the barrier effect and providing a safe crossing point. 
	• Appropriate places for wildlife to pass, reducing the barrier effect and providing a safe crossing point. 

	• 
	• 
	• 
	Escape points so that animals that enter the area for any reason can leave without harm to themselves or drivers. 
	• Angled at the top – for lynx and bears. 
	• Angled at the top – for lynx and bears. 
	• Angled at the top – for lynx and bears. 

	• 
	• 
	• 
	Buried or L-shaped lower reinforcements – for wild boar, lynx, badgers and bears (
	Figure 43
	Figure 43

	). 


	• Additional reinforcements on the outer lower part, made of smooth, opaque, durable material such as metal, concrete and polymers - for hedgehogs, amphibians, reptiles, etc. These fences can be added as reinforcement to standard fences or used alone, attached to small posts. 
	• Additional reinforcements on the outer lower part, made of smooth, opaque, durable material such as metal, concrete and polymers - for hedgehogs, amphibians, reptiles, etc. These fences can be added as reinforcement to standard fences or used alone, attached to small posts. 





	It has a twofold function: preventing animals from accessing the infrastructure and 
	guiding them to safe crossing points. 




	The fencing system should be planned as a whole with foresight and the target species need to be properly identified: 
	 
	Figure 43. Game fencing. (Provincial Council of Bizkaia - Bizkaiko Foru Aldundia). 
	Table 10
	Table 10
	Table 10

	 below shows the recommended kind of fencing by species type. (IENE Infrastructure & Ecology Network Europe, 2024): 

	Red deer, fallow deer, elk, reindeer 
	Red deer, fallow deer, elk, reindeer 
	Red deer, fallow deer, elk, reindeer 
	Red deer, fallow deer, elk, reindeer 
	Red deer, fallow deer, elk, reindeer 



	Height 
	Height 
	Height 
	Height 

	200 – 240 cm; above ground. 
	200 – 240 cm; above ground. 


	Mesh type; Material 
	Mesh type; Material 
	Mesh type; Material 

	Knotted mesh Regular or progressive density. 2.5 mm galvanised wire. 
	Knotted mesh Regular or progressive density. 2.5 mm galvanised wire. 


	Mesh 
	Mesh 
	Mesh 
	density (cm) 

	Progressive mesh: W = 10 – 15; H = 5 at the bottom to 10 – 20 at the top Regular mesh: 15 x 15. 
	Progressive mesh: W = 10 – 15; H = 5 at the bottom to 10 – 20 at the top Regular mesh: 15 x 15. 


	Accessories 
	Accessories 
	Accessories 

	Possibility of adding a 40 – 60 cm outrigger. 
	Possibility of adding a 40 – 60 cm outrigger. 


	Installation 
	Installation 
	Installation 

	Correctly anchored to the ground. 
	Correctly anchored to the ground. 


	Roe deer 
	Roe deer 
	Roe deer 


	Height 
	Height 
	Height 

	160 – 200 cm; above ground. 
	160 – 200 cm; above ground. 


	Mesh type; Material 
	Mesh type; Material 
	Mesh type; Material 

	Knotted mesh. 
	Knotted mesh. 
	Regular or progressive density 2.5 mm galvanised wire. 


	Mesh density (cm) 
	Mesh density (cm) 
	Mesh density (cm) 

	Progressive mesh: W = 10 – 15; H = 5 at the bottom to 10 – 20 at the top Regular mesh: 15 x 15. 
	Progressive mesh: W = 10 – 15; H = 5 at the bottom to 10 – 20 at the top Regular mesh: 15 x 15. 


	Accessories 
	Accessories 
	Accessories 

	--- 
	--- 


	Installation 
	Installation 
	Installation 

	Correctly anchored to the ground. 
	Correctly anchored to the ground. 


	Wild boar 
	Wild boar 
	Wild boar 


	Height 
	Height 
	Height 

	140 – 160 cm; above ground. 
	140 – 160 cm; above ground. 


	Mesh type; Material 
	Mesh type; Material 
	Mesh type; Material 

	Knotted mesh. 
	Knotted mesh. 
	Regular or progressive density 2.5 mm galvanised wire 


	Mesh 
	Mesh 
	Mesh 
	density (cm) 

	Progressive mesh: W = 10 – 15; H = 5 at the bottom to 10 – 20 at the top Regular mesh: 15 x 15. 
	Progressive mesh: W = 10 – 15; H = 5 at the bottom to 10 – 20 at the top Regular mesh: 15 x 15. 


	Accessories 
	Accessories 
	Accessories 

	--- 
	--- 


	Installation 
	Installation 
	Installation 

	20 – 50 cm buried (net and poles) Reinforcing of existing fences is possible anchoring a welded wire mesh W=5; H=30 cm with the lower part buried into the soil Attaching the mesh with special pins or with a horizontal barbed wire are less effective alternatives. 
	20 – 50 cm buried (net and poles) Reinforcing of existing fences is possible anchoring a welded wire mesh W=5; H=30 cm with the lower part buried into the soil Attaching the mesh with special pins or with a horizontal barbed wire are less effective alternatives. 




	 
	Brown bear 
	Brown bear 
	Brown bear 
	Brown bear 
	Brown bear 



	Height 
	Height 
	Height 
	Height 

	300 cm; above ground. 
	300 cm; above ground. 


	Mesh type; Material 
	Mesh type; Material 
	Mesh type; Material 

	 
	 


	Mesh density (cm) 
	Mesh density (cm) 
	Mesh density (cm) 

	10x10 
	10x10 


	Accessories 
	Accessories 
	Accessories 

	Possibility of adding an 80 cm and 45° outrigger 
	Possibility of adding an 80 cm and 45° outrigger 


	Installation 
	Installation 
	Installation 

	L-shaped form buried at the bottom (20 cm vertical + 120 cm extended horizontally). 
	L-shaped form buried at the bottom (20 cm vertical + 120 cm extended horizontally). 


	European lynx 
	European lynx 
	European lynx 


	Height 
	Height 
	Height 

	300 cm; above ground. 
	300 cm; above ground. 


	Mesh type; Material 
	Mesh type; Material 
	Mesh type; Material 

	Knotted or welded mesh. 
	Knotted or welded mesh. 


	Mesh density (cm) 
	Mesh density (cm) 
	Mesh density (cm) 

	5 x 5 
	5 x 5 


	Accessories 
	Accessories 
	Accessories 

	50 cm, 45° stabiliser required 
	50 cm, 45° stabiliser required 


	Installation 
	Installation 
	Installation 

	20 – 50 cm buried 
	20 – 50 cm buried 


	Wildcat, Iberian lynx 
	Wildcat, Iberian lynx 
	Wildcat, Iberian lynx 


	Height 
	Height 
	Height 

	180 – 200 cm; above ground. 
	180 – 200 cm; above ground. 


	Mesh type; Material 
	Mesh type; Material 
	Mesh type; Material 

	Chain-link or welded mesh 
	Chain-link or welded mesh 


	Mesh density (cm) 
	Mesh density (cm) 
	Mesh density (cm) 

	5 x 5 
	5 x 5 


	Accessories 
	Accessories 
	Accessories 

	50 cm, 45° stabiliser required 
	50 cm, 45° stabiliser required 


	Installation 
	Installation 
	Installation 

	20 – 50 cm buried. 
	20 – 50 cm buried. 


	Fox, badger, European mink, polecat, otter and other carnivores 
	Fox, badger, European mink, polecat, otter and other carnivores 
	Fox, badger, European mink, polecat, otter and other carnivores 


	Height 
	Height 
	Height 

	100 cm; above ground. 
	100 cm; above ground. 


	Mesh type; Material 
	Mesh type; Material 
	Mesh type; Material 

	Welded mesh anchored at the exterior of the large mammal mesh (reinforcement to be used in specific conflict sections of the infrastructure). 
	Welded mesh anchored at the exterior of the large mammal mesh (reinforcement to be used in specific conflict sections of the infrastructure). 


	Mesh density (cm) 
	Mesh density (cm) 
	Mesh density (cm) 

	W= 1 – 15 cm; H = 1 – 4 cm depending on target species. 
	W= 1 – 15 cm; H = 1 – 4 cm depending on target species. 


	Accessories 
	Accessories 
	Accessories 

	Possibility of adding a metal sheet flap at the top of the fence when stone marten or another climbing species pose a problem. 
	Possibility of adding a metal sheet flap at the top of the fence when stone marten or another climbing species pose a problem. 


	Installation 
	Installation 
	Installation 

	20 – 50 cm buried for burrowing species such as fox or badger 
	20 – 50 cm buried for burrowing species such as fox or badger 


	Rabbit, hare 
	Rabbit, hare 
	Rabbit, hare 


	Height 
	Height 
	Height 

	50 – 60 cm; above ground. 
	50 – 60 cm; above ground. 


	Mesh type; Material 
	Mesh type; Material 
	Mesh type; Material 

	Welded mesh anchored at the exterior of the large mammal mesh (reinforcement for specific conflict sections of the infrastructure). 
	Welded mesh anchored at the exterior of the large mammal mesh (reinforcement for specific conflict sections of the infrastructure). 


	Mesh density (cm) 
	Mesh density (cm) 
	Mesh density (cm) 

	3x3 
	3x3 


	Accessories 
	Accessories 
	Accessories 

	-- 
	-- 


	Installation 
	Installation 
	Installation 

	L-shaped form buried at the bottom (20 cm vertical + 20 cm horizontal) 
	L-shaped form buried at the bottom (20 cm vertical + 20 cm horizontal) 


	Beaver 
	Beaver 
	Beaver 


	Height 
	Height 
	Height 

	100 cm; above ground. 
	100 cm; above ground. 


	Mesh type; Material 
	Mesh type; Material 
	Mesh type; Material 

	 
	 


	Mesh density (cm) 
	Mesh density (cm) 
	Mesh density (cm) 

	4x4 
	4x4 


	Accessories 
	Accessories 
	Accessories 

	-- 
	-- 


	Installation 
	Installation 
	Installation 

	20 – 50 cm buried. 
	20 – 50 cm buried. 


	Amphibians and Reptiles 
	Amphibians and Reptiles 
	Amphibians and Reptiles 


	Height 
	Height 
	Height 

	40- 60 cm; above ground. 
	40- 60 cm; above ground. 


	Mesh type; Material 
	Mesh type; Material 
	Mesh type; Material 

	Mesh is not suitable. Fence of opaque, smooth material such as metal, concrete or recyclable polymers. 
	Mesh is not suitable. Fence of opaque, smooth material such as metal, concrete or recyclable polymers. 


	Mesh density (cm) 
	Mesh density (cm) 
	Mesh density (cm) 

	 
	 


	Accessories 
	Accessories 
	Accessories 

	 
	 


	Installation 
	Installation 
	Installation 

	Buried or correctly fixed to ground leaving no openings. 
	Buried or correctly fixed to ground leaving no openings. 




	Table 10. Type of fencing recommended by type of species. (IENE Infrastructure & Ecology Network Europe, 2024). 
	 PLACE/DATE OF IMPLEMENTATION  
	Government of Andalusia, actions on multiple roads, including: N-420, A-301, A-44, A-308, A-4.  
	Government of Castile and Leon: SO-920 between kilometre point 29+000 and kilometre point 32+800. 2005. 
	Provincial Council of Gipuzkoa - Gipuzkoako Foru Aldundia: A-15. April 2022. 
	Provincial Council of Bizkaia - Bizkaiko Foru Aldundia. BI-636 between 27+770 and 29+137. March 2019. 
	                                                                                                              BI-636 between 26+560 and 27+050. November 2020. 
	 TARGET SPECIES  
	Wildlife in general, depending on the design, especially wild boars, deer, roe deer. 
	 APPROXIMATE COST  
	Between €13/m and €53/m. (Government of Castile and Leon, Provincial Council of Bizkaia - Bizkaiko Foru Aldundia, Ministry  of Transport and Sustainable Mobility). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure

	 
	 



	TBody
	TR
	 
	 

	Evidence of a reduction in accidents > 20%. 
	Evidence of a reduction in accidents > 20%. 




	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 

	• Highly effective in preventing WVCs. 
	• Highly effective in preventing WVCs. 
	• Highly effective in preventing WVCs. 
	• Highly effective in preventing WVCs. 




	 
	 
	 
	 

	• Possible damage during verge clearing work. 
	• Possible damage during verge clearing work. 
	• Possible damage during verge clearing work. 
	• Possible damage during verge clearing work. 

	• High installation and maintenance cost. 
	• High installation and maintenance cost. 

	• Forms a physical barrier that severely limits the movement of wildlife, fragmenting habitat. 
	• Forms a physical barrier that severely limits the movement of wildlife, fragmenting habitat. 





	 
	Figure
	Figure

	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	 
	 
	 
	 
	 
	 
	Figure
	Figure 44. Reinforcement on game fencing. (Government of Galicia). 

	 
	 
	The Government of Galicia 
	The Government of Galicia 
	(Figure 44
	(Figure 44

	) undertakes reinforcement work on fenced roads to prevent access by wild boars and roe deer (in particular), such as placing rock armour along the fence, burying the bottom part of the mesh, replacing the existing mesh with a reinforced high-traction safety fence, etc. In 2022, a high-traction safety fence was installed on two road sections. Both measures have proved to be effective: 

	• No further holes were found in the mesh with rock armour in front. 
	• No further holes were found in the mesh with rock armour in front. 
	• No further holes were found in the mesh with rock armour in front. 

	• The high-traction fence installed in 2022 has reduced accidents. 
	• The high-traction fence installed in 2022 has reduced accidents. 

	• A properly installed and well-maintained fence is an effective measure. 
	• A properly installed and well-maintained fence is an effective measure. 





	 
	 
	 
	 
	Figure
	Figure 45. Reinforced game fencing. (Government of Galicia). 

	The Government of Galicia reinforced the fence on a section of the AG-64 dual carriageway (November 2023) by applying a layer of concrete on the road berm, with an approximate width of 1.1 m, placing the perimeter fence behind the poles of the existing metal barrier, approximately 30 cm away from them, to ensure that there is no vegetation in the 30 cm between the edge of the hard shoulder and the fence (
	The Government of Galicia reinforced the fence on a section of the AG-64 dual carriageway (November 2023) by applying a layer of concrete on the road berm, with an approximate width of 1.1 m, placing the perimeter fence behind the poles of the existing metal barrier, approximately 30 cm away from them, to ensure that there is no vegetation in the 30 cm between the edge of the hard shoulder and the fence (
	The Government of Galicia reinforced the fence on a section of the AG-64 dual carriageway (November 2023) by applying a layer of concrete on the road berm, with an approximate width of 1.1 m, placing the perimeter fence behind the poles of the existing metal barrier, approximately 30 cm away from them, to ensure that there is no vegetation in the 30 cm between the edge of the hard shoulder and the fence (
	Figure 45
	Figure 45

	). This prevents damage to mesh when vegetation is being cleared. 





	Government of Castile and Leon: a 33% drop in accidents was registered after the fence was installed 
	Government of Castile and Leon: a 33% drop in accidents was registered after the fence was installed 
	(Table 11
	(Table 11

	). 

	 
	 
	 
	 
	 

	  2001 
	  2001 

	   2002 
	   2002 

	   2003 
	   2003 

	   2004 
	   2004 

	   2005 
	   2005 

	    2006 
	    2006 

	    2007 
	    2007 

	    2008 
	    2008 

	   2009 
	   2009 



	Accidents / before fencing 
	Accidents / before fencing 
	Accidents / before fencing 
	Accidents / before fencing 

	3 
	3 

	1 
	1 

	7 
	7 

	11 
	11 

	6 
	6 

	 
	 

	 
	 

	 
	 

	 
	 


	Accidents / after fencing 
	Accidents / after fencing 
	Accidents / after fencing 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	2 
	2 

	0 
	0 

	2 
	2 

	3 
	3 




	Table 11. Trend in wildlife-vehicle collisions after the installation of fencing. (Government of Castile and Leon). 
	 
	CATCH BASINS AT THE INTERSECTION POINTS BETWEEN BARRIERS AND DITCHES 
	CATCH BASINS AT THE INTERSECTION POINTS BETWEEN BARRIERS AND DITCHES 

	 CLASSIFICATION  
	Continuous / Intermittent 
	Continuous / Intermittent 
	Continuous / Intermittent 
	Continuous / Intermittent 
	Continuous / Intermittent 

	Physical / NON-Physical 
	Physical / NON-Physical 

	Consolidated / Pilot 
	Consolidated / Pilot 




	 DESCRIPTION  
	 
	Figure 46. Catch basins at the intersection points between barriers and ditches. (Region of Madrid). 
	Construction of catch basins at the intersection points between barriers and properly protected ditches (steel grating, bars) to stop animals getting inside the fenced area (
	Construction of catch basins at the intersection points between barriers and properly protected ditches (steel grating, bars) to stop animals getting inside the fenced area (
	Figure 46
	Figure 46

	). 

	 PLACE/DATE OF IMPLEMENTATION  
	Region of Madrid: M-501. 2018. 
	 TARGET SPECIES  
	All medium-size animals, particularly wild boar, fox, genet, rabbit, badger. 
	 APPROXIMATE COST  
	No information. 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure

	Evidence of a reduction in accidents > 20%. 
	Evidence of a reduction in accidents > 20%. 




	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 
	Figure

	• Low-cost measure. 
	• Low-cost measure. 
	• Low-cost measure. 
	• Low-cost measure. 

	• Improved functioning of the fence. 
	• Improved functioning of the fence. 

	• No holes or spaces that could harm animals. 
	• No holes or spaces that could harm animals. 





	 
	 
	 
	 
	 
	Figure

	• Requires maintenance and frequent regular checks. Accumulated dirt, vegetation and rubbish clog gratings, causing blockages during periods of heavy rain that may even cause the barrier to fall. 
	• Requires maintenance and frequent regular checks. Accumulated dirt, vegetation and rubbish clog gratings, causing blockages during periods of heavy rain that may even cause the barrier to fall. 
	• Requires maintenance and frequent regular checks. Accumulated dirt, vegetation and rubbish clog gratings, causing blockages during periods of heavy rain that may even cause the barrier to fall. 
	• Requires maintenance and frequent regular checks. Accumulated dirt, vegetation and rubbish clog gratings, causing blockages during periods of heavy rain that may even cause the barrier to fall. 

	• It is essential to ensure the perimeter fence is in good condition, without holes or escape points. 
	• It is essential to ensure the perimeter fence is in good condition, without holes or escape points. 






	 
	 
	7.4.2. Escape systems. 
	 
	In areas where a perimeter fence has been installed, escape systems need to be installed to ensure that animals that manage to get onto the roadway are not trapped inside the fencing and can go back outside. These must be one-way systems, allowing wildlife to exit the infrastructure and preventing it from entering again. 
	 
	 
	Continuous /  Intermittent 
	Continuous /  Intermittent 
	Continuous /  Intermittent 
	Continuous /  Intermittent 
	Continuous /  Intermittent 

	Physical / NON-Physical 
	Physical / NON-Physical 

	Consolidated / Pilot 
	Consolidated / Pilot 




	 DESCRIPTION  
	Gently sloping ramps adjoining the inside of the barrier that can be climbed by trapped animals, allowing them to jump out but not re-enter. 
	Materials: compacted soil, side walls made of treated wood, filled with soil and vegetation (
	Materials: compacted soil, side walls made of treated wood, filled with soil and vegetation (
	Figure 47
	Figure 47

	 and 
	Figure
	Figure

	 
	48
	48

	). 

	 
	Figure 47. Escape ramps. (Provincial Council of Bizkaia - Bizkaiko Foru Aldundia). 
	 
	Figure
	Figure 48. Escape ramps. (Google Maps. Galicia). 
	 PLACE/DATE OF IMPLEMENTATION  
	Provincial Council of Bizkaia - Bizkaiko Foru Aldundia. BI-20 (Left side, kilometre point 7+550). May 2023. Government of Galicia: CG2.2 between kilometre point 9+000 and 11+000 (Nadela to Sarria). 2022.                                 AG-64 (Ferrol-Vilalba). 2022. 
	 TARGET SPECIES  
	All medium-size and large animals, in particular deer and roe deer. 
	 APPROXIMATE COST  
	€15,000, including physical construction of the rock armour wall and earth filling (Provincial Council of Bizkaia - Bizkaiko Foru Aldundia). 
	€67/unit for wildlife escape structure on perimeter fencing (Ministry of Transport, Mobility and Urban Agenda, 2021). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure
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	No information. 
	No information. 




	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 

	• Provides a way out for animals that have entered the road. 
	• Provides a way out for animals that have entered the road. 
	• Provides a way out for animals that have entered the road. 
	• Provides a way out for animals that have entered the road. 

	• Does not interfere with vehicle traffic as it is only slightly higher than the road surface. 
	• Does not interfere with vehicle traffic as it is only slightly higher than the road surface. 

	• No holes or spaces that could harm animals. 
	• No holes or spaces that could harm animals. 




	 
	 
	 
	 

	• Requires maintenance. 
	• Requires maintenance. 
	• Requires maintenance. 
	• Requires maintenance. 

	• Animals may be reluctant to jump from the top of the ramp. This could be avoided by installing a fake step halfway up the vertical drop. It could consist of a ledge that animals can use to descend in two stages, but cannot easily climb onto from the other side. 
	• Animals may be reluctant to jump from the top of the ramp. This could be avoided by installing a fake step halfway up the vertical drop. It could consist of a ledge that animals can use to descend in two stages, but cannot easily climb onto from the other side. 

	• It is essential to ensure the perimeter fence is in good condition, without holes or entrance points. 
	• It is essential to ensure the perimeter fence is in good condition, without holes or entrance points. 





	 
	Figure
	Figure

	 
	 
	 
	 
	 
	 
	 
	 
	 
	  FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	 
	 
	 
	  
	Continuous /  Intermittent 
	Continuous /  Intermittent 
	Continuous /  Intermittent 
	Continuous /  Intermittent 
	Continuous /  Intermittent 

	Physical / NON-Physical 
	Physical / NON-Physical 

	Consolidated / Pilot 
	Consolidated / Pilot 




	 DESCRIPTION  
	Gates with springs, flap gates, flexible barrier gates, etc., depending on the species they are intended for (
	Gates with springs, flap gates, flexible barrier gates, etc., depending on the species they are intended for (
	Figure 49
	Figure 49

	). 

	One-way gates only open outwards away from the infrastructure and close automatically after the animal passes through, either by their own weight or with a spring tension mechanism. 
	They require a solid base to stop animals digging under them and to prevent vegetation from growing and blocking the mechanism. 
	On a trial basis, the Government of Galicia installed an automatic escape system consisting of a cage with two gates. An animal that has got onto the road enters the cage through a gate, triggering a mechanical gate-closing system, activated by wires, which traps the animal inside an enclosure and the only exit is a small gate that leads outside the road area. 
	 
	Figure 49. Escape gates. (Government of Galicia). 
	 PLACE/DATE OF IMPLEMENTATION  
	Government of Andalusia. 
	Government of Galicia: Lugo, CG-2.2. February 2022. 
	Region of Madrid: M-501, from Quijorna to Navas del Rey. November 2014. 
	 TARGET SPECIES  
	All species, depending on the size of the gate installed. 
	 APPROXIMATE COST  
	Metal gate and mesh enclosure: €590/unit. (Directorate-General for Roads. Region of Madrid, 2014 (revised version 2015)). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure
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	No information. 
	No information. 




	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 
	Figure

	• Provides a way out for animals that have entered the road. 
	• Provides a way out for animals that have entered the road. 
	• Provides a way out for animals that have entered the road. 
	• Provides a way out for animals that have entered the road. 

	• Does not interfere with vehicle traffic as it is only slightly higher than the road surface. 
	• Does not interfere with vehicle traffic as it is only slightly higher than the road surface. 





	 
	 
	 
	 
	 
	Figure

	• Regular maintenance and checks required as gates often rust and become unusable, or remain open, allowing animals to enter fenced sections with the risk of accidents. 
	• Regular maintenance and checks required as gates often rust and become unusable, or remain open, allowing animals to enter fenced sections with the risk of accidents. 
	• Regular maintenance and checks required as gates often rust and become unusable, or remain open, allowing animals to enter fenced sections with the risk of accidents. 
	• Regular maintenance and checks required as gates often rust and become unusable, or remain open, allowing animals to enter fenced sections with the risk of accidents. 

	• Animals can only escape if they are the right size for the gate installed. 
	• Animals can only escape if they are the right size for the gate installed. 

	• It is essential to ensure the perimeter fence next to the gate is in good condition, without holes or escape points. 
	• It is essential to ensure the perimeter fence next to the gate is in good condition, without holes or escape points. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	 
	 
	7.4.3. Cattle grids. 
	 
	 
	Continuous /  Intermittent 
	Continuous /  Intermittent 
	Continuous /  Intermittent 
	Continuous /  Intermittent 
	Continuous /  Intermittent 

	Physical / NON-Physical 
	Physical / NON-Physical 

	Consolidated / Pilot 
	Consolidated / Pilot 




	 DESCRIPTION  
	 
	 
	 
	 
	 
	 
	 
	 
	Figure
	Figure 50. Cattle grids. (Government of Catalonia). 

	Trenches across roads, approximately 30 cm deep and at least 2.5 metres wide, covered by metal bars or grating. The animals see that the ditch is deep, through the grate, and avoid crossing because they do not register it as solid ground. The length of the pit varies depending on the species; a minimum of 2 m is generally recommended for ungulates, and 3 m for deer. 
	Trenches across roads, approximately 30 cm deep and at least 2.5 metres wide, covered by metal bars or grating. The animals see that the ditch is deep, through the grate, and avoid crossing because they do not register it as solid ground. The length of the pit varies depending on the species; a minimum of 2 m is generally recommended for ungulates, and 3 m for deer. 
	The ditch should be designed to allow any small animals that may fall in to escape. This is achieved by installing concrete escape ramps with a 30° slope (maximum 45°) and a rough surface or placing openings on the side to allow them to escape. 
	The ditch should also have an effective drainage system to prevent flooding. To do this, all that is needed is a drainage hole at the bottom of the ditch, at the downward-sloping end. 
	The ditch can be covered with metal bars or grating anchored to the outer frame of the ditch at one end and hinged at the other end so that the cover can be lifted at any time for maintenance work. 
	Figure 50,
	Figure 50,
	Figure 50,

	 
	Figure 51,
	Figure 51,

	 
	Figure 52
	Figure 52

	 and 
	Figure 53
	Figure 53

	 show examples of cattle grids found in Spain. 





	  
	Figure 51. Cattle grids. (Region of Madrid). 
	  
	Figure
	Figure 52. Cattle grids. (Google Maps. Galicia). Figure 53. Cattle grids. (Government of Galicia). 
	 
	 PLACE/DATE OF IMPLEMENTATION  
	Government of Catalonia:     Access road C-32 kilometre point 122+000 (Pineda de Mar). October 2024. 
	C-32 kilometre point 10+000 (Segur de Calafell). October 2024. 
	C-25 kilometre point 110+000 (Sant Pere Sallavinera). October 2024. 
	Region of Madrid: M-501, from Quijorna to Navas del Rey. November 2014. 
	                           M‐ 501 between kilometre point 28+900 - 28+850. 2022. 
	Government of Galicia:  CG2.2 between kilometre point 9+000 and kilometre point 11+000 (Nadela to Sarria). 2022. 
	      AG-64 (Ferrol-Vilalba). 2022. 
	Government of Navarre - Nafarroako Gobernua: Several dual carriageways, state-owned, regional and local single carriageways.  
	Various implementation dates. 
	 TARGET SPECIES  
	All species, particularly wild boar and deer. 
	 APPROXIMATE COST  
	€25,000-€35,000/unit. (Region of Madrid, Government of Navarre - Nafarroako Gobernua). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure

	Evidence of a small reduction in accidents. 
	Evidence of a small reduction in accidents. 




	 
	 
	 
	EVALUATION 
	EVALUATION 
	EVALUATION 
	EVALUATION 
	EVALUATION 
	 
	Figure
	 
	   
	 
	 

	OF THE MEASURE 
	OF THE MEASURE 
	• Easy access to system for maintenance work. 
	• Easy access to system for maintenance work. 
	• Easy access to system for maintenance work. 

	• Simple installation on public land. 
	• Simple installation on public land. 

	• The use of anti-skid grating prevents certain vehicles, such as motorcycles, from skidding. 
	• The use of anti-skid grating prevents certain vehicles, such as motorcycles, from skidding. 

	• Does not interfere with vehicle traffic as it is only slightly higher than the road surface. 
	• Does not interfere with vehicle traffic as it is only slightly higher than the road surface. 





	 
	 
	 
	 
	 
	Figure
	 
	 
	 
	 
	 
	FURTHER 

	• Requires regular maintenance: clearing leaves, soil and any other material from the bottom. 
	• Requires regular maintenance: clearing leaves, soil and any other material from the bottom. 
	• Requires regular maintenance: clearing leaves, soil and any other material from the bottom. 
	• Requires regular maintenance: clearing leaves, soil and any other material from the bottom. 

	• It is essential to ensure the perimeter fence next to the gate is in good condition, without holes or escape points. 
	• It is essential to ensure the perimeter fence next to the gate is in good condition, without holes or escape points. 

	• The acoustic impact on nearby inhabited areas should be studied and evaluated. 
	• The acoustic impact on nearby inhabited areas should be studied and evaluated. 

	• Can create skidding issues, depending on the type of bars used, causing motorcyclists to fall and disrupting traffic. 
	• Can create skidding issues, depending on the type of bars used, causing motorcyclists to fall and disrupting traffic. 

	• Gaps in the bars can cause harm to certain animals. 
	• Gaps in the bars can cause harm to certain animals. 


	INFORMATION / OTHER REFERENCES OR VARIANTS 




	Government of Catalonia: Should be monitored in autumn and winter, when the largest numbers of wild boar movements have been detected. Although no numerical data is available, road authorities consider it a highly effective measure. 
	Region of Madrid: there has been a decrease in WVCs on the M-501 (kilometre point 28+900 and kilometre point 28+850). 
	 
	7.4.4. Electric pads/mats. 
	 
	 
	Continuous /  Intermittent 
	Continuous /  Intermittent 
	Continuous /  Intermittent 
	Continuous /  Intermittent 
	Continuous /  Intermittent 

	Physical / NON-Physical 
	Physical / NON-Physical 

	Consolidated / Pilot 
	Consolidated / Pilot 



	DESCRIPTION 
	DESCRIPTION 
	DESCRIPTION 
	DESCRIPTION 

	 
	 

	 
	 




	 
	 
	 
	 
	 
	 
	Figure 54. Cattle grid with electric pad. Figure 55. Electric pad on the road surface. (Ministry of (Ministry of Transport and Sustainable Mobility, 2024).  Transport and Sustainable Mobility, 2024). 
	Like cattle grids, these devices are designed to prevent animals from entering the carriageway on roads with perimeter fences via access roads. 
	The system consists of electrified mats placed across the carriageway (
	The system consists of electrified mats placed across the carriageway (
	Figure 54
	Figure 54

	 and 
	Figure 55
	Figure 55

	). The mats are made of an electrified metal mesh powered by solar panels or batteries. When an animal steps on the mat, it receives a deterrent electric shock, making it turn back. 

	 
	PLACE/DATE OF IMPLEMENTATION 
	PLACE/DATE OF IMPLEMENTATION 
	Figure

	No schemes in Spain. However, it will be trialled on some intersections on the AP-66, A-6 and A-67. 
	 
	 
	TARGET SPECIES 
	TARGET SPECIES 
	Figure

	Wild animals, particularly medium-size and large species (bears and ungulates). 
	 
	 
	APPROXIMATE COST 
	APPROXIMATE COST 
	Figure

	No information. 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure

	No information. 
	No information. 



	EVALUATION 
	EVALUATION 
	EVALUATION 
	EVALUATION 

	  OF THE 
	  OF THE 

	MEASURE 
	MEASURE 




	• Simple installation on public land. 
	• Simple installation on public land. 
	• Simple installation on public land. 

	• Does not interfere with vehicle traffic as it is only slightly higher than the road surface. 
	• Does not interfere with vehicle traffic as it is only slightly higher than the road surface. 

	• No holes or spaces that could harm animals. 
	• No holes or spaces that could harm animals. 

	• No issues during road maintenance work (snowploughs, other machinery) 
	• No issues during road maintenance work (snowploughs, other machinery) 

	• Mats can cope with heavy traffic (up to 11,000 kg/m2). 
	• Mats can cope with heavy traffic (up to 11,000 kg/m2). 

	• Requires maintenance and regular checks. 
	• Requires maintenance and regular checks. 

	• Must be connected to a power source. 
	• Must be connected to a power source. 

	• The electric current emitted by the mat must be properly regulated: what is appropriate to prevent one species from crossing may be fatal to others. 
	• The electric current emitted by the mat must be properly regulated: what is appropriate to prevent one species from crossing may be fatal to others. 


	 
	FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS 
	FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS 
	Figure

	No schemes in Spain, but very good results in the United States for bears and ungulates. 
	 
	 
	7.4.5. Virtual fences. 
	 
	 
	 
	Continuous / Intermittent 
	Continuous / Intermittent 
	Continuous / Intermittent 
	Continuous / Intermittent 
	Continuous / Intermittent 

	Physical / NON-Physical 
	Physical / NON-Physical 

	Consolidated / Pilot 
	Consolidated / Pilot 




	 DESCRIPTION  
	 
	 
	 
	 
	 
	Figure
	Figure 56. Virtual fencing activated by light sensor. (Asturias). 
	 

	Virtual fencing uses light and sound technologies that activate when a vehicle drives past, creating a protective barrier designed to deter or prevent animals near the road from crossing at that time. 
	Virtual fencing uses light and sound technologies that activate when a vehicle drives past, creating a protective barrier designed to deter or prevent animals near the road from crossing at that time. 
	These devices are activated by the headlights of approaching vehicles (up to 200 m away), triggering the system to produce light and sound signals (adaptable to the target species) that startle the animals enough to scare them away (
	These devices are activated by the headlights of approaching vehicles (up to 200 m away), triggering the system to produce light and sound signals (adaptable to the target species) that startle the animals enough to scare them away (
	Figure 56
	Figure 56

	 and 
	Figure 57
	Figure 57

	). 

	The components of the virtual fence are placed on both sides of the road in a staggered pattern, approximately 25 m apart. All the devices must be interconnected, so that the first one to be triggered sends a signal to the next devices for them to activate quickly and efficiently. 
	They operate with a stand-alone solar energy system. 
	During the day, when there is less likelihood of WVCs, the devices remain in an operationally shut down state to prevent false alerts. This daytime mode is linked to the ambient light level; the deactivation threshold should be set to levels above 150 lux. 




	 
	 
	 
	 
	 
	 
	 
	 
	Figure 57. Virtual fencing activated by light sensor. Operating diagram. (Grupo EULEN Medio Ambiente). 
	 PLACE/DATE OF IMPLEMENTATION  
	Government of Andalusia 2022 2023:  Jaén: A-312, Linares. 
	                                                                                   Seville: A-481. 
	                                                                                   Córdoba CO-3012. 
	Government of Castile-La Mancha: Ciudad Real. 
	                                                                              Implementation under assessment in Guadalajara. 
	Government of Galicia: Pilot project: AS-I, AS-17, AS-116 and S119.  
	Asturias: pilot project in the Pola de Siero area. 
	Extremadura (EX206). 
	Government of Castile and Leon: Zamora: ZA-P-1511. 
	            Palencia: CL-615. 
	Provincial Council of Bizkaia - Bizkaiko Foru Aldundia. BI-623 (3.03 km between kilometre point 31+033 and 28+030). May 2023. 
	 TARGET SPECIES  
	All species. Lynx, carnivores and ungulates. 
	 APPROXIMATE COST  
	Devices: €213/unit. (Not including IVA or traffic delineator posts) (Grupo EULEN Medio Ambiente). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure
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	Evidence of a small reduction in accidents. 
	Evidence of a small reduction in accidents. 




	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 
	Figure

	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical 


	supply. 
	• Does not change the habits of animals as it is only triggered by vehicles, creating the visual barrier. Ensures ecological connectivity and does not hinder the movement of species. 
	• Does not change the habits of animals as it is only triggered by vehicles, creating the visual barrier. Ensures ecological connectivity and does not hinder the movement of species. 
	• Does not change the habits of animals as it is only triggered by vehicles, creating the visual barrier. Ensures ecological connectivity and does not hinder the movement of species. 

	• System that takes the animal into account and moves the problem elsewhere. Focused on vehicle and animal. 
	• System that takes the animal into account and moves the problem elsewhere. Focused on vehicle and animal. 

	• Easy to install. 
	• Easy to install. 

	• Low cost compared to other measures and works. 
	• Low cost compared to other measures and works. 






	 
	 
	 
	 
	 
	 
	 
	Figure

	• Frequent regular checks required to prevent possible malfunctions in the alarm system. 
	• Frequent regular checks required to prevent possible malfunctions in the alarm system. 
	• Frequent regular checks required to prevent possible malfunctions in the alarm system. 
	• Frequent regular checks required to prevent possible malfunctions in the alarm system. 

	• Possible damage to posts during verge clearing work. 
	• Possible damage to posts during verge clearing work. 

	• Possible vandalism. 
	• Possible vandalism. 

	• Requires a period of testing and validation. 
	• Requires a period of testing and validation. 






	 
	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	 
	 
	 
	 
	 
	 
	 
	Figure
	Figure 58. Information signs for drivers. (Ministry for Ecological Transition and the Demographic Challenge MITECO, 2019). 

	It is advisable to supplement the action with signs informing drivers, instructing them to reduce speed or alerting them when they pass through hotspots (
	It is advisable to supplement the action with signs informing drivers, instructing them to reduce speed or alerting them when they pass through hotspots (
	It is advisable to supplement the action with signs informing drivers, instructing them to reduce speed or alerting them when they pass through hotspots (
	Figure 58
	Figure 58

	). 

	Provincial Council of Bizkaia - Bizkaiko Foru Aldundia. It appears that the sound of approaching vehicles combined with the simultaneous activation of the virtual fencing devices as vehicles drive past (one device every 25 m) alarms animals and makes them behave more cautiously. More time is needed for a better evaluation of its effectiveness. Although it may be too early to tell due to the recent implementation of the measure, no significant differences appear to have been recorded in the number of WVCs. 




	The Government of Andalusia has reported a reduction in collisions, despite an increase in the number of individuals. 
	The Government of Andalusia has reported a reduction in collisions, despite an increase in the number of individuals. 
	Table 12
	Table 12

	 contains a comparison of Iberian lynx collision counts before and after the installation of virtual fencing. The percentage changes are adjusted for differences in the length of observation periods before and after installation. 

	 
	Location 
	Location 
	Location 
	Location 
	Location 

	Vilches A-312 
	Vilches A-312 



	Observation days before device was installed 
	Observation days before device was installed 
	Observation days before device was installed 
	Observation days before device was installed 

	1166 
	1166 


	Collisions before device was installed 
	Collisions before device was installed 
	Collisions before device was installed 

	6 
	6 


	Observation days after device was installed 
	Observation days after device was installed 
	Observation days after device was installed 

	375 
	375 


	Collisions after device was installed 
	Collisions after device was installed 
	Collisions after device was installed 

	0 
	0 


	% Change in collisions after installation 
	% Change in collisions after installation 
	% Change in collisions after installation 

	-100 
	-100 


	Significant change 
	Significant change 
	Significant change 

	No (p=1) 
	No (p=1) 




	Table 12. Iberian lynx collision counts before and after the installation of virtual fencing. (Salcedo Ortiz, 2024). 
	 
	 
	 
	  
	Continuous / Intermittent 
	Continuous / Intermittent 
	Continuous / Intermittent 
	Continuous / Intermittent 
	Continuous / Intermittent 

	Physical / NON-Physical 
	Physical / NON-Physical 

	Consolidated /          Pilot 
	Consolidated /          Pilot 



	 

	 DESCRIPTION  
	Virtual fencing uses light and sound technologies that activate when an animal is detected, creating a protective barrier designed to deter or prevent animals near the road from crossing at that time. 
	These devices are fitted with a thermal sensor which detects that an animal is near, triggering the system to produce light and sound signals (adaptable to the target species) that startle the animals enough to scare them away (
	These devices are fitted with a thermal sensor which detects that an animal is near, triggering the system to produce light and sound signals (adaptable to the target species) that startle the animals enough to scare them away (
	Figure 59
	Figure 59

	). 

	They have detection ranges of up to 25 m, depending on the size of the animal and the ambient temperature. It is advisable to install the devices 12-15 m apart to create overlap between the operating ranges of the thermal sensors. 
	This measure is recommended to protect sensitive areas such as traffic islands and motorway and dual carriageway access roads. 
	The thermal sensor has a detection angle of 150° horizontally and 20° vertically, allowing it to cover a large volume of space. 
	 
	 
	Figure 59. Virtual fencing activated by heat sensor. (Grupo EULEN Medio ambiente, 2024). 
	 
	 PLACE/DATE OF IMPLEMENTATION  
	No schemes in Spain. 
	 TARGET SPECIES  
	All species. Lynx, carnivores and ungulates. 
	 APPROXIMATE COST  
	Device: €225/unit (not including IVA or traffic delineator posts) (Grupo EULEN Medio Ambiente). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure

	Evidence of a reduction in accidents > 20%. 
	Evidence of a reduction in accidents > 20%. 
	Schemes launched in other countries show that accidentscan be reduced by up to 90% at wildlife crossing hotspots. 




	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 
	Figure

	• Identifies wild animals in the area around the road. 
	• Identifies wild animals in the area around the road. 
	• Identifies wild animals in the area around the road. 
	• Identifies wild animals in the area around the road. 

	• Does not interfere with vehicle traffic as it is only slightly higher than the road surface. 
	• Does not interfere with vehicle traffic as it is only slightly higher than the road surface. 





	 
	 
	 
	 
	 
	Figure

	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 

	• Must be connected to a power source. 
	• Must be connected to a power source. 

	• Possible damage to posts during verge clearing work. 
	• Possible damage to posts during verge clearing work. 

	• Possible vandalism. 
	• Possible vandalism. 

	• Requires a period of testing and validation. 
	• Requires a period of testing and validation. 

	• It is essential to ensure the perimeter fence next to the gate is in good condition, without holes or escape points. 
	• It is essential to ensure the perimeter fence next to the gate is in good condition, without holes or escape points. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	It is advisable to supplement the action with signs informing drivers, instructing them to reduce speed or alerting them when they pass through hotspots. 
	 
	 
	7.5. Measures to allow the passage of wildlife. 
	7.5.1. Ecoducts. Green bridges. 
	 
	 
	Continuous / Intermittent 
	Continuous / Intermittent 
	Continuous / Intermittent 
	Continuous / Intermittent 
	Continuous / Intermittent 

	Physical / NON-Physical 
	Physical / NON-Physical 

	Consolidated / Pilot 
	Consolidated / Pilot 




	 DESCRIPTION  
	 
	Figure 60. Fallow deer using the wildlife crossing on the M-501 at kilometre point 29. (Region of Madrid). 
	Structures placed across the road that allow wildlife to cross safely from one side to the other 
	Structures placed across the road that allow wildlife to cross safely from one side to the other 
	(Figure 60
	(Figure 60

	). 

	They fully restore the surface area available to wildlife and integrate with the surrounding area, giving continuity to the vegetation cover and the habitats located on either side of the infrastructure. 
	Sections where the road runs through a cutting are the most suitable locations for these structures because the accesses can be placed on the same level as the adjoining land. The perimeter fence must be correctly installed and maintained. 
	 
	 PLACE/DATE OF IMPLEMENTATION  
	             Government of Navarre - Nafarroako Gobernua: Ecoduct on Dual Carriageway A-10, kilometre point 22+000. 2023. 
	                                                                                                     Ecoduct A-21, kilometre point 29+000. 2010. 
	Government of Galicia: For new build roads. 
	Region of Madrid: M‐501 kilometre point 29+000 and kilometre point 5+000. 2007.               
	Government of Castile and Leon: A-66: average interval between crossings 3.4 km. 
	           A-6: average interval between crossings from 2.8 km to 8.7 km. 
	Government of Cantabria: A-67: the average interval is 3 km in Palencia and 1.9 km in Cantabria. 
	 TARGET SPECIES  
	All species, both vertebrates and invertebrates. 
	 APPROXIMATE COST  
	Variable cost depending on the characteristics of the road and the wildlife crossing. 
	References: €1.5 million, €5 million (Government of Navarre - Nafarroako Gobernua for the structures built on the A-21 in 2010 and the A-10 in 2023). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure
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	Evidence of a reduction in accidents > 20%. 
	Evidence of a reduction in accidents > 20%. 
	Highly effective as it allows the habitat to be fully connected. 




	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 
	Figure

	• Does not interfere with vehicle traffic flow. 
	• Does not interfere with vehicle traffic flow. 
	• Does not interfere with vehicle traffic flow. 
	• Does not interfere with vehicle traffic flow. 

	• Allows habitat to be fully connected and is suitable to enable both vertebrates and invertebrates to cross. Facilitates physical continuity between fragments of habitat divided by roads. 
	• Allows habitat to be fully connected and is suitable to enable both vertebrates and invertebrates to cross. Facilitates physical continuity between fragments of habitat divided by roads. 

	• Used a lot by larger animals, which are more reluctant to use other types of crossings, such as culverts, if they are not the right size. 
	• Used a lot by larger animals, which are more reluctant to use other types of crossings, such as culverts, if they are not the right size. 

	• Highly effective when combined with fence mesh. 
	• Highly effective when combined with fence mesh. 





	 
	 
	 
	 
	 
	Figure

	• Maintenance required to prevent excessive growth of vegetation on the central section, along with appropriate maintenance of plants due to the shallow depth of soil on the deck. 
	• Maintenance required to prevent excessive growth of vegetation on the central section, along with appropriate maintenance of plants due to the shallow depth of soil on the deck. 
	• Maintenance required to prevent excessive growth of vegetation on the central section, along with appropriate maintenance of plants due to the shallow depth of soil on the deck. 
	• Maintenance required to prevent excessive growth of vegetation on the central section, along with appropriate maintenance of plants due to the shallow depth of soil on the deck. 

	• Regular watering is essential during the first few years to encourage the vegetation to take root. 
	• Regular watering is essential during the first few years to encourage the vegetation to take root. 

	• Possible inappropriate use. It is particularly important to avoid the installation of fences on adjacent properties, making it difficult for animals to access the structure, and prevent vehicles from accessing wildlife-designated areas. 
	• Possible inappropriate use. It is particularly important to avoid the installation of fences on adjacent properties, making it difficult for animals to access the structure, and prevent vehicles from accessing wildlife-designated areas. 

	• It is essential to ensure the perimeter fence next to the gate is in good condition, without holes or escape points. 
	• It is essential to ensure the perimeter fence next to the gate is in good condition, without holes or escape points. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	The main difference between an ecoduct and a green bridge is that crossings of this type are narrower, imposing limitations on habitat restoration. As such, while the primary function of an ecoduct is to connect habitats on either side of the road, the main role of a green bridge is to allow wildlife to cross from one side to the other. 
	 
	 
	7.5.2. Wildlife underpasses. 
	 
	 
	     Continuous /Intermittent 
	     Continuous /Intermittent 
	     Continuous /Intermittent 
	     Continuous /Intermittent 
	     Continuous /Intermittent 

	Physical / NON-Physical 
	Physical / NON-Physical 

	Consolidated / Pilot 
	Consolidated / Pilot 




	 DESCRIPTION  
	 
	 
	 
	 
	 
	Figure
	Figure 61. Wildlife underpass. (Pérez María, 2024). 

	The accesses to wildlife crossings should preferably be at the same level as the adjacent land. As such, if the road runs along an embankment, the best option is a wildlife underpass (
	The accesses to wildlife crossings should preferably be at the same level as the adjacent land. As such, if the road runs along an embankment, the best option is a wildlife underpass (
	The accesses to wildlife crossings should preferably be at the same level as the adjacent land. As such, if the road runs along an embankment, the best option is a wildlife underpass (
	Figure 61
	Figure 61

	). 

	Raised ledges or, where appropriate, dry strips of natural substrate, should be properly connected to the surrounding area on both sides. If they are at a different level from the terrain, access ramps should be built. 
	Obstacles such as steps, depressions and other features should be avoided so animals can access the entrances to the structure from the surrounding area. 




	 PLACE/DATE OF IMPLEMENTATION  
	Government of Andalusia: N-420 from Córdoba to Tarragona, between kilometre point 81+000-93+050.  
	Region of Cantabria. 
	 TARGET SPECIES  
	Various species, depending on the design and set-up. Ungulates, large carnivores (bear, wolf and Iberian lynx), small mammals,     reptiles, amphibians. 
	 APPROXIMATE COST  
	Structure €20,000-€26,000 (Ministry of Transport and Sustainable Mobility, 2018). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure

	 
	 



	TBody
	TR
	 
	 

	Evidence of a reduction in accidents > 20%. 
	Evidence of a reduction in accidents > 20%. 




	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 
	Figure

	• Does not interfere with vehicle traffic flow. 
	• Does not interfere with vehicle traffic flow. 
	• Does not interfere with vehicle traffic flow. 
	• Does not interfere with vehicle traffic flow. 





	 
	 
	 
	 
	Figure

	• Maintenance and frequent regular checks required to avoid improper use: farmers closing underpasses off to use as stables or to prevent livestock from crossing. 
	• Maintenance and frequent regular checks required to avoid improper use: farmers closing underpasses off to use as stables or to prevent livestock from crossing. 
	• Maintenance and frequent regular checks required to avoid improper use: farmers closing underpasses off to use as stables or to prevent livestock from crossing. 
	• Maintenance and frequent regular checks required to avoid improper use: farmers closing underpasses off to use as stables or to prevent livestock from crossing. 

	• Less effective for connecting habitats than overpasses due to limited growth of vegetation. 
	• Less effective for connecting habitats than overpasses due to limited growth of vegetation. 

	• The crossing must have good drainage to prevent flooding. 
	• The crossing must have good drainage to prevent flooding. 

	• It is essential to ensure the perimeter fence next to the gate is in good condition, without holes or escape points. 
	• It is essential to ensure the perimeter fence next to the gate is in good condition, without holes or escape points. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	 
	ADAPTED CULVERTS 
	ADAPTED CULVERTS 

	 CLASSIFICATION  
	Continuous /Intermittent 
	Continuous /Intermittent 
	Continuous /Intermittent 
	Continuous /Intermittent 
	Continuous /Intermittent 

	Physical / NON-Physical 
	Physical / NON-Physical 

	Consolidated / Pilot 
	Consolidated / Pilot 




	 DESCRIPTION  
	Culverts are associated with stream beds or valley floors that channel the movement of multiple species so adapting them is an effective way to enable small and medium-size animals (particularly mammals) to cross. A small number of modifications are required to adapt them: 
	• Using appropriate materials (corrugated steel is not suitable for wildlife crossings). 
	• Using appropriate materials (corrugated steel is not suitable for wildlife crossings). 
	• Using appropriate materials (corrugated steel is not suitable for wildlife crossings). 

	• Building raised ledges that stay dry to prevent the structure from flooding completely. 
	• Building raised ledges that stay dry to prevent the structure from flooding completely. 

	• Arranging entrances to prevent the water leaving the culvert from forming streams. 
	• Arranging entrances to prevent the water leaving the culvert from forming streams. 


	Any work should be undertaken in a way that ensures there is no reduction in drainage capacity. If the culvert is at a higher level than the fencing (>2 m), it should be left unfenced, with the barrier edge placed against the entrance slopes at floor level. If, on the other hand, it is lower in height, the barrier should go all the way around the structure (
	Any work should be undertaken in a way that ensures there is no reduction in drainage capacity. If the culvert is at a higher level than the fencing (>2 m), it should be left unfenced, with the barrier edge placed against the entrance slopes at floor level. If, on the other hand, it is lower in height, the barrier should go all the way around the structure (
	Figure 62
	Figure 62

	). 

	 
	Figure 62. Adapted culverts. (Ministry of Transport and Sustainable Mobility, 2024). 
	 
	 
	Raised ledges, or dry strips of natural substrate, should be properly connected to the area surrounding the crossing on both sides. If they are at a different level from the terrain, it is necessary to build access ramps to connect the inside of the crossing to the banks of the watercourse or waterway. 
	Obstacles caused by steps, depressions, etc., should be avoided so animals can access the entrances to the structure from the surrounding area. 
	Ledges measuring 80 cm in width and 40 cm in height have been built in culverts in the Region of Madrid, using concrete blocks and cement with the top part naturalised with river pebbles and sand, and ramps have been provided to access them (
	Ledges measuring 80 cm in width and 40 cm in height have been built in culverts in the Region of Madrid, using concrete blocks and cement with the top part naturalised with river pebbles and sand, and ramps have been provided to access them (
	Figure 63
	Figure 63

	). 

	  
	Figure 63. Adapted culverts. (Region of Madrid). 
	 PLACE/DATE OF IMPLEMENTATION  
	Government of Andalusia: N-420; A-301; A-308. 
	Government of Navarre - Nafarroako Gobernua: NA-150 (municipality of Egüés/Eguesibar). 2019. 
	Region of Madrid: M‐501 between kilometre point 22+000 and kilometre point 40+000. Built between December 2019 and August 2020. 
	 TARGET SPECIES  
	Can be suitable for all types of wildlife, depending on size, category and frequency of flooding. Region of Madrid: fox, badger, genet, wild boar, rabbit, feral and wild cat, reptiles. 
	 APPROXIMATE COST  
	Construction of raised ledge: €125-€130/m. (Region of Madrid). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure
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	No information. 
	No information. 




	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 
	Figure

	• Does not interfere with vehicle traffic flow. 
	• Does not interfere with vehicle traffic flow. 
	• Does not interfere with vehicle traffic flow. 
	• Does not interfere with vehicle traffic flow. 

	• A particularly suitable solution for regions where these structures are very large due to the pattern of torrential rainfall and they stay completely dry for most of the year. 
	• A particularly suitable solution for regions where these structures are very large due to the pattern of torrential rainfall and they stay completely dry for most of the year. 

	• Used a lot when water is flowing through the culvert, encouraging species to cross that would not otherwise do so. 
	• Used a lot when water is flowing through the culvert, encouraging species to cross that would not otherwise do so. 

	• The ledges are generally used by most species even if there is no water running through the culvert. 
	• The ledges are generally used by most species even if there is no water running through the culvert. 
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	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 

	• Possible vandalism. 
	• Possible vandalism. 

	• Requires a period of testing and validation. 
	• Requires a period of testing and validation. 

	• It is essential to ensure the perimeter fence next to the gate is in good condition, without holes or escape points. 
	• It is essential to ensure the perimeter fence next to the gate is in good condition, without holes or escape points. 

	• Not all culverts can be adapted: the drainage system as a whole should be regarded as a two-way wildlife crossing and be free of structures with vertical drops (such as pits and catch basins) that stop animals returning. 
	• Not all culverts can be adapted: the drainage system as a whole should be regarded as a two-way wildlife crossing and be free of structures with vertical drops (such as pits and catch basins) that stop animals returning. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	 
	 
	7.5.3. Roadside systems that produce alerts and channel animals. At-grade wildlife crossings. 
	 
	 
	   Continuous /Intermittent 
	   Continuous /Intermittent 
	   Continuous /Intermittent 
	   Continuous /Intermittent 
	   Continuous /Intermittent 

	Physical / NON-Physical 
	Physical / NON-Physical 

	Consolidated / Pilot 
	Consolidated / Pilot 




	 DESCRIPTION  
	 
	 
	 
	Figure 64. Roadside systems that produce alerts and channel animals. At-grade wildlife crossings. Operating diagram. (Government of Castile and Leon). 
	The measure implemented between kilometres 38 and 50 on the CL-615 (
	The measure implemented between kilometres 38 and 50 on the CL-615 (
	Figure 64
	Figure 64

	 and 
	Figure 65
	Figure 65

	) includes the following actions: 

	• Clearing all vegetation from the publicly owned roadway and installing a smell barrier on the verges, retro-reflectors reflecting light from vehicles towards the outer part of the carriageway and ultrasonic transmitters intended to frighten wildlife away. 
	• Clearing all vegetation from the publicly owned roadway and installing a smell barrier on the verges, retro-reflectors reflecting light from vehicles towards the outer part of the carriageway and ultrasonic transmitters intended to frighten wildlife away. 
	• Clearing all vegetation from the publicly owned roadway and installing a smell barrier on the verges, retro-reflectors reflecting light from vehicles towards the outer part of the carriageway and ultrasonic transmitters intended to frighten wildlife away. 

	• A 300-metre crossing area was established between kilometres 19 and 23, flanked by smell barriers and game fencing at both ends. This crossing area is fitted with infrared sensors capable of detecting wildlife entering from one of the road verges which trigger an illuminated sign to alert drivers. 
	• A 300-metre crossing area was established between kilometres 19 and 23, flanked by smell barriers and game fencing at both ends. This crossing area is fitted with infrared sensors capable of detecting wildlife entering from one of the road verges which trigger an illuminated sign to alert drivers. 


	On the one hand, this system channels animal traffic toward a recognised, marked area and, on the other, it deploys an animal detection system on a wildlife-vehicle collision hotspot. Four separate types of components were used: 
	• Physical and smell barriers, which overlap in the 600 m closest to the crossing area. There is only a smell barrier on the remaining 1.25 km. Both are designed to push wildlife towards the crossing area. 
	• Physical and smell barriers, which overlap in the 600 m closest to the crossing area. There is only a smell barrier on the remaining 1.25 km. Both are designed to push wildlife towards the crossing area. 
	• Physical and smell barriers, which overlap in the 600 m closest to the crossing area. There is only a smell barrier on the remaining 1.25 km. Both are designed to push wildlife towards the crossing area. 

	• Sensor to detect animals in the crossing area (red lines in the figure). 
	• Sensor to detect animals in the crossing area (red lines in the figure). 

	• Detection transmission unit (no. 2 and 3), which processes the detection signals and emits a radio frequency alert. 
	• Detection transmission unit (no. 2 and 3), which processes the detection signals and emits a radio frequency alert. 

	• Signage system (no. 4), which receives the detection alert and warns drivers by means of illuminated signs (see image in the bottom right part of the figure). 
	• Signage system (no. 4), which receives the detection alert and warns drivers by means of illuminated signs (see image in the bottom right part of the figure). 


	The start of the road section in both directions is marked with RA3 Reflective Fluorescent Yellow slatted signs with a plate indicating a section of 4 km, along with an S‐7 sign with a recommended speed of 70 km/h. The section where animals cross should be in an area with good straight visibility. 
	An experimental thermal camera (no. 1) is being installed in cooperation with the DGT to ascertain whether wild animals cross in the section with the sensors, count them and study their behaviour. 
	 
	 
	 
	Figure 65. Roadside systems that produce alerts and channel animals. At-grade wildlife crossings. (Government of Castile and Leon). 
	 PLACE/DATE OF IMPLEMENTATION  
	Region of Castile and Leon: CL-615, from Palencia to Guardo. 2017 and 2018. 
	Government of Valencia: N-330. 2023. 
	Region of Rioja: LR-113 between kilometre point 56+900 and kilometre point 57+100. 
	Castile-La Mancha: N-330, Manzaneruela (Cuenca). 2023 (Industrias Saludes, 2023). 
	 TARGET SPECIES  
	All species. 
	 APPROXIMATE COST  
	€110,000 (Government of Castile and Leon). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure

	Evidence of a reduction in accidents >= 20%. 
	Evidence of a reduction in accidents >= 20%. 
	Installed on some sections of the road network, with a 19% reduction in accidents (Directorate-General for Traffic, 2019). 




	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 
	Figure

	• Makes it possible to channel wildlife towards crossings in areas with specific signage. 
	• Makes it possible to channel wildlife towards crossings in areas with specific signage. 
	• Makes it possible to channel wildlife towards crossings in areas with specific signage. 
	• Makes it possible to channel wildlife towards crossings in areas with specific signage. 

	• Even if the animals do not ultimately cross, the signs warn users to be more alert. 
	• Even if the animals do not ultimately cross, the signs warn users to be more alert. 

	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 
	• Stand-alone system. Works with solar panels and batteries, without the need to connect to an electrical supply. 

	• Increases trust in wildlife hazard signs and makes drivers more likely to be alert and adjust their speed. 
	• Increases trust in wildlife hazard signs and makes drivers more likely to be alert and adjust their speed. 

	• System that takes the animal into account. Does not change habits or shift the problem elsewhere. Focused on vehicle and animal. 
	• System that takes the animal into account. Does not change habits or shift the problem elsewhere. Focused on vehicle and animal. 

	• Drivers who have good visibility can see animals and will brake or adjust their speed to let the animals cross and avoid colliding with them. 
	• Drivers who have good visibility can see animals and will brake or adjust their speed to let the animals cross and avoid colliding with them. 





	 
	 
	 
	 
	 
	Figure

	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 
	• Requires maintenance and frequent regular checks. 

	• Requires a period of testing and validation. 
	• Requires a period of testing and validation. 

	• It is essential to ensure the perimeter fence next to the gate is in good condition, without holes or escape points. 
	• It is essential to ensure the perimeter fence next to the gate is in good condition, without holes or escape points. 

	• Possible false positives. 
	• Possible false positives. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	This measure can be supplemented with lights and zebra markings on hard shoulders to show drivers the length of the section in question. 
	 
	 
	7.6. Other measures. 
	7.6.1. Use of Motorcyclist Protection Systems (MPS) 
	 
	 
	 
	Continuous / Intermittent 
	Continuous / Intermittent 
	Continuous / Intermittent 
	Continuous / Intermittent 
	Continuous / Intermittent 

	Physical / NON-Physical 
	Physical / NON-Physical 

	Consolidated / Pilot 
	Consolidated / Pilot 




	 DESCRIPTION  
	 
	 
	 
	 
	 
	Figure
	Figure 66. Guardrail with MPS. (Girona Provincial Council) 

	Pilot project implemented in Girona in which a guardrail for motorcyclists was installed to prevent animals, especially wild boars, from entering the roadway. 
	Pilot project implemented in Girona in which a guardrail for motorcyclists was installed to prevent animals, especially wild boars, from entering the roadway. 
	A 250 m guardrail for motorcyclists was installed on a straight section of road that has good visibility but is a wildlife-vehicle collision hotspot (
	A 250 m guardrail for motorcyclists was installed on a straight section of road that has good visibility but is a wildlife-vehicle collision hotspot (
	Figure 66
	Figure 66

	). 





	 PLACE/DATE OF IMPLEMENTATION  
	Girona Provincial Council - pilot project. GIV-5341 between kilometre point 2+300 and kilometre point 2+550. 2024. 
	 TARGET SPECIES  
	Wild boar. 
	 APPROXIMATE COST  
	€40-€50/m of containment system using motorcyclist protection system, variable according to containment needs. (Ministry of Transport, Mobility and Urban Agenda, 2021). 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 
	EFFECTIVENESS 

	 
	 
	 
	Figure
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	No information. 
	No information. 




	 EVALUATION OF THE MEASURE  
	 
	 
	 
	 
	 
	Figure

	• Improves road safety for vulnerable road users. 
	• Improves road safety for vulnerable road users. 
	• Improves road safety for vulnerable road users. 
	• Improves road safety for vulnerable road users. 

	• Low-cost measure. 
	• Low-cost measure. 
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	• Moves the problem to another part of the road. 
	• Moves the problem to another part of the road. 
	• Moves the problem to another part of the road. 
	• Moves the problem to another part of the road. 






	 FURTHER INFORMATION / OTHER REFERENCES OR VARIANTS  
	 
	 
	8. MANAGEMENT. 
	 
	This section includes references to management procedures relating to wildlife-vehicle collisions that were identified during the course of the work. 
	 
	8.1. Procedure for the removal of roadkill. 
	In 2023, the Ministry of Transport and Sustainable Mobility adopted “Memorandum 3/2022 on the operating procedure for roadside maintenance teams encountering roadkill”, issued by the Directorate-General for Roads (Ministry of Transport and Sustainable Mobility. Directorate-General for Roads, 2022). The Memorandum aims to establish an operating procedure for maintenance teams on State-owned roads encountering ABP (Animal By-Product) dead animals on the road, in view of the risk posed to drivers by the presen
	“…The presence of dead animals on the carriageway or hard shoulder poses a risk to vehicles driving on roads. Animal carcasses must be removed and managed appropriately to prevent accidents, and they must be disposed of in accordance with current regulations in this regard to prevent risks to public and animal health. 
	There exists legislation focusing on the management of ABP (Animal By-Products), but in view of the lack of specific provisions related to encountering roadkill and the delegation of powers in this area to the Autonomous Regions, it is necessary to establish a general operating procedure…” 
	The Memorandum identifies the basic courses of action to be followed from the point a dead animal is detected on the road, how to record, classify and identify it and the methodology to be followed in each case. 
	It establishes the criteria for greater coordination between administrations, the gathering of pertinent information about accident-impacted wildlife and its optimisation. 
	It also sets out that “…in the places deemed appropriate by the Director of Procurement and the Highway Region, the relevant road maintenance company shall conduct studies on wildlife-vehicle collisions using the available data and shall study and adopt in each case possible measures to reduce such accidents, by improving vertical signage in wildlife-vehicle collision hotspots, installing wildlife deterrents and improving fencing and the maintenance of culverts, underpasses and overpasses that can be used b
	It states expressly that “…any measures applied shall be of proven effectiveness or, if not, classified as a trial, subject to monitoring and subsequent evaluation of their effectiveness. To the extent possible, the Ministry for Ecological Transition and the Demographic Challenge recommends applying the measures set out in the Technical Specifications for the design of wildlife crossings and perimeter fences (2nd edition, 2015) and the Wildlife and Traffic Manual”. 
	The memorandum establishes that each autonomous region, in line with its powers, defines in specific regulations how dead animals should be removed, transported and disposed of. 
	The memorandum establishes that each autonomous region, in line with its powers, defines in specific regulations how dead animals should be removed, transported and disposed of. 
	Table 13
	Table 13

	 lists the operating procedures of some Autonomous Regions and Provincial/Island Councils, identified during the course of this work: 

	 
	Administration 
	Administration 
	Administration 
	Administration 
	Administration 

	Entities involved 
	Entities involved 

	Average carcass 
	Average carcass 
	removal time 



	Barcelona 
	Barcelona 
	Barcelona 
	Barcelona 
	Provincial Council 

	Maintenance sector companies remove the dead animals and 
	Maintenance sector companies remove the dead animals and 
	take them to the crematorium. 

	60 minutes. 
	60 minutes. 


	Huelva 
	Huelva 
	Huelva 
	Provincial Council 

	112 emergency response teams. 
	112 emergency response teams. 

	 
	 


	Valencia Provincial Council 
	Valencia Provincial Council 
	Valencia Provincial Council 

	Emergency telephone response, Police, Civil Guard, COTA [Traffic Operations Centre], Road Maintenance Service, animal management and incineration company. 
	Emergency telephone response, Police, Civil Guard, COTA [Traffic Operations Centre], Road Maintenance Service, animal management and incineration company. 
	Response procedure for EMERGENCIES caused by ANIMALS on the road. The notification is received through a centralised system. This notification may be made by: 112, Civil Guard officers, police, COTA, private individuals, maintenance personnel, etc. An incident is recorded with the notification, with all the necessary information, which is transmitted to the emergency manager at the relevant maintenance body, who sends a team with the appropriate resources 
	to respond to the emergency detected. 

	On public holidays, the animal is removed from the road immediately, but there may be a delay in transporting it to the incineration company. 
	On public holidays, the animal is removed from the road immediately, but there may be a delay in transporting it to the incineration company. 




	 
	Administration 
	Administration 
	Administration 
	Administration 
	Administration 

	Entities involved 
	Entities involved 

	Average carcass 
	Average carcass 
	removal time 



	 
	 
	 
	 

	On the road, first, signs are placed and the animal is removed from the road to allow traffic to flow, the road is cleaned and the remains are subsequently taken to an authorised waste treatment centre. 
	On the road, first, signs are placed and the animal is removed from the road to allow traffic to flow, the road is cleaned and the remains are subsequently taken to an authorised waste treatment centre. 

	 
	 


	Girona Provincial Council 
	Girona Provincial Council 
	Girona Provincial Council 

	The procedure in response to roadkill is as follows: Mossos d’Esquadra [Catalan Regional Police] (or other law enforcement agencies) are alerted. 
	The procedure in response to roadkill is as follows: Mossos d’Esquadra [Catalan Regional Police] (or other law enforcement agencies) are alerted. 
	In-house emergency response team is dispatched. 
	Carcass is transported to the container at the relevant maintenance facility. 
	Specialised company is notified to remove, transfer and destroy the animal (destruc- 
	tion certificate is sent). 

	1.5 h - 2 h from notification. 
	1.5 h - 2 h from notification. 


	Huelva 
	Huelva 
	Huelva 
	Provincial Council 

	District animal management units at regional and municipal level. 
	District animal management units at regional and municipal level. 

	 
	 


	Pontevedra Provincial Council 
	Pontevedra Provincial Council 
	Pontevedra Provincial Council 

	Notification is received from 112. It is transferred to the team leader, who mobilises the necessary human and material resources. If the animal is dead, the management 
	Notification is received from 112. It is transferred to the team leader, who mobilises the necessary human and material resources. If the animal is dead, the management 
	company is notified. 

	 
	 


	Segovia Provincial Council 
	Segovia Provincial Council 
	Segovia Provincial Council 

	After a call is received from the Civil Guard or private individuals, the animal is removed, if located. 
	After a call is received from the Civil Guard or private individuals, the animal is removed, if located. 
	In the case of domestic animals, the Civil Guard and Local Councils are contacted to locate the owners of the animals to remove the animal. 

	Generally, under one hour. 
	Generally, under one hour. 


	Tarragona Provincial Council 
	Tarragona Provincial Council 
	Tarragona Provincial Council 

	After notification is received of a dead or injured animal on the road (from users, law enforcement agencies, local councils, road maintenance operatives, etc.), the company engaged to remove animals is contacted. It dispatches personnel to the location and informs the road authority of the presence of the animal and its condition (sometimes the animal cannot be found). The animal is then removed and, if dead, taken to an incineration centre to be disposed of. 
	After notification is received of a dead or injured animal on the road (from users, law enforcement agencies, local councils, road maintenance operatives, etc.), the company engaged to remove animals is contacted. It dispatches personnel to the location and informs the road authority of the presence of the animal and its condition (sometimes the animal cannot be found). The animal is then removed and, if dead, taken to an incineration centre to be disposed of. 
	For domestic animals, the local council is contacted to identify and locate the owners for them to attend to the animal. In the case of wild animals, if injured, rural officers are contacted to take attend to the animal, and if dead, it is removed and incinerated. 
	All these responses are recorded with the corresponding response notifications, and regular reports are issued summarising the animals removed. 

	 
	 


	Mallorca Island Council 
	Mallorca Island Council 
	Mallorca Island Council 

	There is a broad regulatory and policy framework in this regard. 
	There is a broad regulatory and policy framework in this regard. 
	The body responsible for the management of abandoned or lost live animals and dead animals is the local council. 
	However, in exceptional cases, if the local council does not act immediately, the Contractor shall remove small animal carcasses (cats, small or medium-size dogs, etc.) from the carriageway for road safety reasons. The small animal removed by the Contractor shall be transported, using a vehicle listed on the ABP transport register, to an authorised management company, the incinerator or an approved burial site. Prior to this, it shall be identified using a chip scanner and registered for the purposes of pos
	In the case of large animals (horses, cows, etc.), the Contractor shall mark the obstacle with signs and the relevant local council shall remove it. 
	In the case of live animals, the Contractor shall dispatch personnel to the location of the live animal to set up warning signs and act immediately if it is the result of an accident causing damage to the road (this option is usually applied with side barriers on high-capacity roads). Given the associated financial liability that may be incurred in the case of live animals on high-capacity roads and the implications of such liability for the Contractor, it may decide to remove the live animal at its own exp
	If the Contractor wishes to take direct responsibility for live animal, this task shall be included in the risk assessment. 

	Approximately one hour (from the time the notification is received). 
	Approximately one hour (from the time the notification is received). 




	 
	Administration 
	Administration 
	Administration 
	Administration 
	Administration 

	Entities involved 
	Entities involved 

	Average carcass 
	Average carcass 
	removal time 



	Government of Andalusia 
	Government of Andalusia 
	Government of Andalusia 
	Government of Andalusia 

	They handle the removal of run-over lynxes, along with enforcement officials (AMAs [Environmental Officers]-CSMAEA [Regional Ministry for Sustainability, the Environment and the Blue Economy], SEPRONA [Civil Guard Nature Protection Service]). Carcasses are taken to the diagnosis and analysis centre (CAD) for autopsy. 
	They handle the removal of run-over lynxes, along with enforcement officials (AMAs [Environmental Officers]-CSMAEA [Regional Ministry for Sustainability, the Environment and the Blue Economy], SEPRONA [Civil Guard Nature Protection Service]). Carcasses are taken to the diagnosis and analysis centre (CAD) for autopsy. 
	Other animals are handled by road maintenance services. 

	 
	 


	Government of Galicia 
	Government of Galicia 
	Government of Galicia 

	Depending on the condition of the animal (in the case of injured animals), if the Road Management Teams cannot remove it, assistance is sometimes sought from the nearest game reserve. On other occasions support is requested from the Local Police or Civil Guard, or even a veterinarian to euthanise the animal, if necessary. 
	Depending on the condition of the animal (in the case of injured animals), if the Road Management Teams cannot remove it, assistance is sometimes sought from the nearest game reserve. On other occasions support is requested from the Local Police or Civil Guard, or even a veterinarian to euthanise the animal, if necessary. 
	The body responsible for removing dead animals, regardless of whether they were involved in an accident, is the company authorised to do so. 

	For road safety reasons, immediate action is taken if the dead animal is on the carriageway. If it is on the hard shoulder or berm, the time window is longer, but it is usually removed by the end of working day. If it is not on the roadway, removal is arranged in coordination with other maintenance work, within a maximum time frame of 48 hours. In any event, as soon as possible, the animal is removed and the company is notified 
	For road safety reasons, immediate action is taken if the dead animal is on the carriageway. If it is on the hard shoulder or berm, the time window is longer, but it is usually removed by the end of working day. If it is not on the roadway, removal is arranged in coordination with other maintenance work, within a maximum time frame of 48 hours. In any event, as soon as possible, the animal is removed and the company is notified 
	to collect it. 


	Government of Cantabria 
	Government of Cantabria 
	Government of Cantabria 

	The entities involved are TRAGSA and Environmental Officers. The animal is moved off the carriageway awaiting removal to prevent further accidents 
	The entities involved are TRAGSA and Environmental Officers. The animal is moved off the carriageway awaiting removal to prevent further accidents 

	No information is available on roadkill removal times, which vary depending on whether it is a domestic or wild animal and its 
	No information is available on roadkill removal times, which vary depending on whether it is a domestic or wild animal and its 
	size. 


	Government of Castile-La Mancha 
	Government of Castile-La Mancha 
	Government of Castile-La Mancha 

	Animals are removed from the carriageway by the team on duty, which notifies the 112 service, which is responsible for calling the Civil Guard or Environmental Services, depending on the type of animal. If there is an accident, the Civil Guard responds. The technical specifications of the “Service contract for the provision of logistics support for road maintenance operations with in-house resources on the regional network of the Government of Castile-La Mancha” set out the following in Section 5.2 - Urgent
	Animals are removed from the carriageway by the team on duty, which notifies the 112 service, which is responsible for calling the Civil Guard or Environmental Services, depending on the type of animal. If there is an accident, the Civil Guard responds. The technical specifications of the “Service contract for the provision of logistics support for road maintenance operations with in-house resources on the regional network of the Government of Castile-La Mancha” set out the following in Section 5.2 - Urgent

	 
	 


	Government of 
	Government of 
	Government of 
	Castile and Leon 

	The road maintenance company, SEPRONA or the Provincial Environmental Service corresponding to the location of the road. There is no defined procedure. 
	The road maintenance company, SEPRONA or the Provincial Environmental Service corresponding to the location of the road. There is no defined procedure. 

	 
	 


	Government of Extremadura 
	Government of Extremadura 
	Government of Extremadura 

	The entities involved in roadkill accidents are the Local Council, the Civil Guard and the Regional Ministry for the Environment. 
	The entities involved in roadkill accidents are the Local Council, the Civil Guard and the Regional Ministry for the Environment. 
	The entities involved in management vary according to the type of animal: domestic, in which case the Local Council and Local Police are responsible, or wildlife, which corresponds to the Civil Guard. 

	Immediate removal of dead animals from the carriageway (to prevent scavengers and birds of prey). It depends on the type of animal. 
	Immediate removal of dead animals from the carriageway (to prevent scavengers and birds of prey). It depends on the type of animal. 
	There is no precise information on the average removal time, but if the 112 service is notified, the situation is resolved 
	safely within 24 hours. 


	Government of Catalonia 
	Government of Catalonia 
	Government of Catalonia 

	The procedure for removing dead animals consists of immediately notifying the maintenance facility. The notification time and end time are recorded. 
	The procedure for removing dead animals consists of immediately notifying the maintenance facility. The notification time and end time are recorded. 

	If it is between 24:00 and 07:00 and the situation is reported as non-hazardous, the alert is sent the following morning. 
	If it is between 24:00 and 07:00 and the situation is reported as non-hazardous, the alert is sent the following morning. 




	 
	Administration 
	Administration 
	Administration 
	Administration 
	Administration 

	Entities involved 
	Entities involved 

	Average carcass 
	Average carcass 
	removal time 



	Government of Valencia 
	Government of Valencia 
	Government of Valencia 
	Government of Valencia 

	Various situations are envisaged: 
	Various situations are envisaged: 
	1. Removal of wild animal carcasses: notification is sent to the Mobility Services Management Centre (CEGESEM) for it to contact the contractor for the maintenance area corresponding to the road, which, in turn, arranges the removal of the animal with the animal waste management company that it has engaged. 
	1. Removal of wild animal carcasses: notification is sent to the Mobility Services Management Centre (CEGESEM) for it to contact the contractor for the maintenance area corresponding to the road, which, in turn, arranges the removal of the animal with the animal waste management company that it has engaged. 
	1. Removal of wild animal carcasses: notification is sent to the Mobility Services Management Centre (CEGESEM) for it to contact the contractor for the maintenance area corresponding to the road, which, in turn, arranges the removal of the animal with the animal waste management company that it has engaged. 

	2. Removal of domestic animal carcasses: responsibility lies with the Local Council in the municipality where the animal is located. 
	2. Removal of domestic animal carcasses: responsibility lies with the Local Council in the municipality where the animal is located. 

	3. Injured animals: the Civil Guard is responsible. 
	3. Injured animals: the Civil Guard is responsible. 



	 
	 


	Gipuzkoa Provincial Council - Gipuzkoako 
	Gipuzkoa Provincial Council - Gipuzkoako 
	Gipuzkoa Provincial Council - Gipuzkoako 
	Foru Aldundia 

	The maintenance team is dispatched, it places the animal in a bag and leaves it in the ditch (or at the roadside). Lastly, an animal carcass management company is dispatched to the location to remove it. 
	The maintenance team is dispatched, it places the animal in a bag and leaves it in the ditch (or at the roadside). Lastly, an animal carcass management company is dispatched to the location to remove it. 

	 
	 


	Provincial Council of Bizkaia - Bizkaiko Foru Aldundia. 
	Provincial Council of Bizkaia - Bizkaiko Foru Aldundia. 
	Provincial Council of Bizkaia - Bizkaiko Foru Aldundia. 

	Comprehensive road maintenance contracts provide for incident response services which include urgently removing any dead animals that may impact, restrict or pose a risk to traffic and repairing openings in fences that may allow animals to access the carriageway. 
	Comprehensive road maintenance contracts provide for incident response services which include urgently removing any dead animals that may impact, restrict or pose a risk to traffic and repairing openings in fences that may allow animals to access the carriageway. 
	Management of injured or dead animals on the carriageway following an accident is primarily the responsibility of the comprehensive road maintenance contractor in the relevant area. Said contractor is in charge of removing animal carcasses and ensuring road safety in the area concerned. The procedure to be followed is as follows: 
	• Detection of the injured or dead animal: It may be reported by road users, law enforcement agencies or the maintenance team itself. 
	• Detection of the injured or dead animal: It may be reported by road users, law enforcement agencies or the maintenance team itself. 
	• Detection of the injured or dead animal: It may be reported by road users, law enforcement agencies or the maintenance team itself. 

	• Notification to the contractor: After the alert is received, the company responsible for comprehensive road maintenance is contacted. 
	• Notification to the contractor: After the alert is received, the company responsible for comprehensive road maintenance is contacted. 

	• Response by operatives: The contractor sends a team to the scene of the accident to remove the animal, ensuring that it does not interfere with traffic flow or cause further accidents. 
	• Response by operatives: The contractor sends a team to the scene of the accident to remove the animal, ensuring that it does not interfere with traffic flow or cause further accidents. 

	• Coordination with authorities: In the case of injured animals or protected species, it is possible to coordinate with veterinary services or environmental officers. 
	• Coordination with authorities: In the case of injured animals or protected species, it is possible to coordinate with veterinary services or environmental officers. 

	• Removal and clearing: The animal is removed and the carriageway is cleared to re-establish a safe flow of traffic. 
	• Removal and clearing: The animal is removed and the carriageway is cleared to re-establish a safe flow of traffic. 



	The response is usually immediate to ensure traffic safety 
	The response is usually immediate to ensure traffic safety 




	Table 13. Dead animal management procedures in different Spanish regions (Road Administrations) 
	8.2. Transfer of wildlife. 
	On rare occasions, an animal lies injured on the roadside or is not injured but is trapped in the road area. In these cases, road administrations generally do not have an operating procedure for an injured animal found on a road or trapped inside a fenced area. 
	In general terms, actions are undertaken in a coordinated manner with the participation of several entities: 
	• Road users: They usually alert the authorities to the presence of live animals on the road. 
	• Road users: They usually alert the authorities to the presence of live animals on the road. 
	• Road users: They usually alert the authorities to the presence of live animals on the road. 

	• Authorities: 112 emergency service, Civil Guard, Ertzaintza (Basque Regional Police), Mossos (Catalan Regional Police), Local Police. They receive notifications and, if necessary, intervene to manage traffic and secure the area to prevent possible accidents. 
	• Authorities: 112 emergency service, Civil Guard, Ertzaintza (Basque Regional Police), Mossos (Catalan Regional Police), Local Police. They receive notifications and, if necessary, intervene to manage traffic and secure the area to prevent possible accidents. 

	• Comprehensive road maintenance contractor: Highway maintenance teams may be notified to assist in removing the animal and re-establishing traffic flow. 
	• Comprehensive road maintenance contractor: Highway maintenance teams may be notified to assist in removing the animal and re-establishing traffic flow. 

	• Civil Guard Nature Protection Service (SEPRONA) / Rural Officers. 
	• Civil Guard Nature Protection Service (SEPRONA) / Rural Officers. 

	• Local Council Municipal services (these do not exist in all cases) and local administrations may sometimes be involved. 
	• Local Council Municipal services (these do not exist in all cases) and local administrations may sometimes be involved. 


	 
	 
	• Animal recovery shelters specialise in treating injured and/or sick animals to be released into the wild upon recovery or, if that is not possible, to join ex situ conservation or environmental education programmes. There are shelters of this type in almost every province in Spain. 
	• Animal recovery shelters specialise in treating injured and/or sick animals to be released into the wild upon recovery or, if that is not possible, to join ex situ conservation or environmental education programmes. There are shelters of this type in almost every province in Spain. 
	• Animal recovery shelters specialise in treating injured and/or sick animals to be released into the wild upon recovery or, if that is not possible, to join ex situ conservation or environmental education programmes. There are shelters of this type in almost every province in Spain. 


	Although it occurs infrequently, removing a live or injured animal from public roads poses a problem for road authorities, as tranquilisers are often required and the above-mentioned entities do not always have the necessary resources to undertake such tasks. The conclusions of this study refer to the need to improve this area of work in a coordinated manner with all the entities involved. 
	 
	8.3. Overabundance of particular species. 
	As indicated at the beginning of this document, in recent years, animals have been changing their behaviour, expanding their territorial areas, venturing into urban and peri-urban areas, beaches and parks and crossing transport infrastructure, with the consequent risk to people and the animals themselves. In addition, it is recognised that there is an overabundance of certain species, leading to adverse effects such as damage to agriculture and forestry, a risk to road safety due to the increasing chance of
	There is some uncertainty about the quantification of the wild animal populations, except for endangered species. The consultation work performed for this study has identified that, in general, there is no up-to-date information on the total number of individuals comprising the populations of the species most frequently involved in road accidents. The Ministry of Agriculture, Fisheries and Food itself reports a substantial increase in the number of wild boars over the last 40 years, as well as an accelerati
	The National Game Management Strategy (Ministry of Agriculture, Fisheries and Food, 2022) includes measures to reduce traffic accidents, referring to actions focused on improving the information available on accident hotspots, implementing deterrent measures in infrastructure, raising public awareness and controlling populations. The Strategy envisages initiatives to revitalise and modernise the hunting sector and includes statements such as “hunting should be viewed as a sustainable use of a renewable reso
	As the Hunting Resources Research Institute (IREC) states “…the overabundance of a game species occurs when its population density is high enough to affect the life or well-being of humans, the condition of the species itself, other species of wildlife and/or the ecosystems that support it, generating a variety of conflicts and issues. As such, it is essential to manage this overabundance, and hunting, viewed as the exploitation of a renewable natural resource, stands as the most rational and viable managem
	Not all sectors have a single, unified view of the issues associated with overabundance or the damage caused by wildlife. This means that there is no one solution for the management of these issues. It is advisable to find the optimal solution for each case based on the diversity of ecological, social and logistical contexts, from a perspective of consensus with all the parties involved. Possible options to control this imbalance include: 
	• Promoting recreational hunting. This requires effective diagnosis and accurate monitoring of overabundance, in addition to collaboration with hunting federations. Fencing and proper management of hunting grounds is a key field of work to reduce wildlife-vehicle collisions. 
	• Promoting recreational hunting. This requires effective diagnosis and accurate monitoring of overabundance, in addition to collaboration with hunting federations. Fencing and proper management of hunting grounds is a key field of work to reduce wildlife-vehicle collisions. 
	• Promoting recreational hunting. This requires effective diagnosis and accurate monitoring of overabundance, in addition to collaboration with hunting federations. Fencing and proper management of hunting grounds is a key field of work to reduce wildlife-vehicle collisions. 

	• Selective hunting practices. There are presently few schemes involving selective hunting to reduce the overpopulation of certain species in our country, except for isolated cases in some regions, in protected spaces or near urban areas. 
	• Selective hunting practices. There are presently few schemes involving selective hunting to reduce the overpopulation of certain species in our country, except for isolated cases in some regions, in protected spaces or near urban areas. 


	“Fostering the use of selective hunting as a management tool to achieve population balance” is expressly envisaged as one of the actions to control game ungulates (action 2.3.3.3) for the management of over-abundant populations (measure 2.3.3.) in the National Game Management Strategy (Ministry of Agriculture, Fisheries and Food, 2022). 
	In addition, one of the measures set out in the National Plan for the medium/long-term management of wild boar populations to reduce the risk of African swine fever virus entering and spreading in Spain (Ministry of Agriculture, Fisheries and Food, 2021) is a proposal for specific actions to increase hunting pressure on wild boar populations. These measures focus on removing administrative obstacles to hunting, promoting hunting measures that are conducive to population reduction (such as encouraging the hu
	Population controls or driven hunts may be authorised in cases where overpopulations are identified which 
	 
	could negatively impact the ecosystem. These controls should be carried out with strict management and supervision measures, ensuring that they are implemented ethically and effectively, and by authorised personnel at all times. 
	• Appropriate habitat management to make suitable resources available to limit movements in search of food. These are practices that can be positive on a small scale. 
	• Appropriate habitat management to make suitable resources available to limit movements in search of food. These are practices that can be positive on a small scale. 
	• Appropriate habitat management to make suitable resources available to limit movements in search of food. These are practices that can be positive on a small scale. 

	• Professional control, with firearms or traps, can be useful in urban or protected areas where hunting is prohibited. These actions are cost-intensive and are limited to local interventions with very close monitoring. 
	• Professional control, with firearms or traps, can be useful in urban or protected areas where hunting is prohibited. These actions are cost-intensive and are limited to local interventions with very close monitoring. 


	 
	 
	9. MOST WIDELY IMPLEMENTED MEASURES TO REDUCE ANIMAL-VEHICLE COLLISIONS AT INTERNATIONAL LEVEL. 
	 
	This section includes relevant references relating to accidents involving wildlife in various countries around the world. 
	 
	9.1. United States of America. 
	 
	Current situation 
	Current situation 
	Current situation 
	Current situation 
	Current situation 


	It is estimated that over a million wildlife-vehicle collisions occur each year in the United States, posing a threat to human safety and the survival of wild animals. The total annual cost associated with these accidents is estimated to be $8,000,000,000, resulting in tens of thousands of serious injuries and hundreds of deaths on roads in the United States. (Federal Highway Administration. U.S. Department of Transportation, 2024). 
	It is estimated that over a million wildlife-vehicle collisions occur each year in the United States, posing a threat to human safety and the survival of wild animals. The total annual cost associated with these accidents is estimated to be $8,000,000,000, resulting in tens of thousands of serious injuries and hundreds of deaths on roads in the United States. (Federal Highway Administration. U.S. Department of Transportation, 2024). 
	It is estimated that over a million wildlife-vehicle collisions occur each year in the United States, posing a threat to human safety and the survival of wild animals. The total annual cost associated with these accidents is estimated to be $8,000,000,000, resulting in tens of thousands of serious injuries and hundreds of deaths on roads in the United States. (Federal Highway Administration. U.S. Department of Transportation, 2024). 




	 Measures introduced  
	 
	 
	 
	 
	 
	 
	Figure
	Figure 67. Signboard marking wildlife migration area (copyright: Marcel Huijser). (Federal Highway Administration (FHWA), 2008). 

	 
	 
	Figure
	Figure 68. Wildlife warning sign. Montana Highway 83. (Copyright: Marcel Huijser). (Federal Highway Administration (FHWA), 2008). 

	Vertical signage. 
	Vertical signage. 
	Signs to alert drivers. Roadway wildlife warning signs are perhaps the most commonly applied WVC mitigation measure (
	Signs to alert drivers. Roadway wildlife warning signs are perhaps the most commonly applied WVC mitigation measure (
	Figure 67
	Figure 67

	 and 
	Figure 68
	Figure 68

	). 

	Since the effectiveness of warning signs depends on driver response, it is critical that warning signs are reliable. Meyer investigated the effectiveness of standard deer warning signs in Kansas by comparing the accident data before and after sign installation. There was no evidence that the presence of the deer warning signs had reduced deer-vehicle collisions. (Federal 
	Highway Administration (FHWA), 2008). 




	 
	 
	 
	 
	 
	 
	Figure
	Figure 69. Animal detection system. Highway 191 in Yellowstone National Park, Montana. Photo by Marcel Huijser, WTI. (University, Huijser, Whisper, & Hardy, 2006). 
	 
	 
	Figure
	Figure 70. Deer detection and warning system along Highway 23 near Marshall. Photo by Ken Hansen. (News for employees of the Minnesota Department of Transportation, 
	2012) 

	Animal detection systems. 
	Animal detection systems. 
	Animal detection systems use sensors to detect large animals as they approach the road 
	Animal detection systems use sensors to detect large animals as they approach the road 
	(Figure 69
	(Figure 69

	 and 
	Figure 70
	Figure 70

	). The two most common technologies to detect animals in the vicinity of roads are area cover sensors and break-the-beam sensors. (Federal Highway Administration (FHWA), 2009). The following is a cost-benefit analysis of the system by animal type (
	Figure 71
	Figure 71

	 and 
	Figure 72
	Figure 72

	). 

	 
	Figure
	Figure 71. Cost-benefit analysis of animal detection system. DEER (University, Huijser, Whisper, & Hardy, 2006): 
	 
	Figure
	Figure 72. Cost-benefit analysis of animal detection system. MOOSE (University, Huijser, Whisper, & Hardy, 2006). 
	Effectiveness: The Minnesota Department of Transportation (MNDOT) (2012) conducted a pilot project designed to detect deer along a road section where deer regularly crossed the highway. A deer crossing sign lit up when an animal was detected near the road to inform drivers that there was wildlife nearby. The road section where the technology was installed registered a 57% reduction in deer-vehicle collisions in 2007 and a 33% decrease in such accidents in 2008. (News for employees of the Minnesota Departmen




	 
	 
	 
	 
	 
	 
	Figure
	Figure 73. Wildlife underpass. Florida (copyright: Marcel Huijser). (Federal Highway Administration (FHWA), 2008). 
	 
	Figure
	Figure 74. Wildlife crossing in Wyoming (Wyoming Game and Fish Department) (America & Courtney Cole, 2024) 
	 
	Figure
	Figure 75.  Wildlife underpass. U.S. 285 near Buena Vista, Colorado, Matt Staver & Getty Images (Pewtrusts, 2021) 

	Overpasses and underpasses with fences. 
	Overpasses and underpasses with fences. 
	Wildlife underpasses and overpasses provide opportunities for a wide variety of species to cross roads safely, allowing them to continue moving across the countryside 
	Wildlife underpasses and overpasses provide opportunities for a wide variety of species to cross roads safely, allowing them to continue moving across the countryside 
	(Figure 73,
	(Figure 73,

	 
	Figure 74
	Figure 74

	 and 
	Figure
	Figure

	 
	75
	75

	). These structures are generally used in combination with fences to prevent animals from accessing the carriageway by channelling them towards overpasses and underpasses. 

	The location, type and size of crossing structures should be carefully planned, taking into account the species and surrounding landscape. For example, brown bears, deer and elk tend to use wildlife overpasses more than wildlife underpasses, while black bears and cougars use underpasses more often than overpasses. 
	Other factors to consider include vegetation in the vicinity of the crossing structure, shared use with humans and the time it takes for animals to learn the location of the structures and understand that they are safe to use. (Federal Highway Administration (FHWA), 2008). 
	 
	Effectiveness: Can reduce accidents involving large animals by over 85% on average. 
	In 2012, 
	In 2012, 
	the Wyoming Department of Transport completed
	the Wyoming Department of Transport completed

	 
	construction
	construction

	 of a project that included two wildlife overpasses, six underpasses, and 19 kilometres of fencing that funnels the animals to these safe crossings traversing above or beneath the highway. In the first three years post-construction, tens of thousands of animals used the structures, and wildlife-vehicle collisions fell by 80 percent. 
	California is working on the
	California is working on the

	 
	biggest wildlife crossing in the world,
	biggest wildlife crossing in the world,

	 a project expected to be completed in 2025. Called the Wallis Annenberg crossing, it will stretch across 10 lanes of traffic. (America & Courtney Cole, 2024). 




	 
	 
	 
	 
	 
	Figure
	Figure 76. Game fencing. Wyoming. S. Gregory Nickerson University of Wyoming. (Pewtrusts, 2021). 

	Fences combined with wildlife crossing structures. (Federal Highway Administration (FHWA), 2008) 
	Fences combined with wildlife crossing structures. (Federal Highway Administration (FHWA), 2008) 
	Fences are usually made of wire mesh 2 to 2.5 m (6.5 to 8 ft) high, placed parallel to the carriageway (
	Fences are usually made of wire mesh 2 to 2.5 m (6.5 to 8 ft) high, placed parallel to the carriageway (
	Figure 76
	Figure 76

	). 

	Effectiveness. Numerous studies conducted over the past 20 years have shown that wildlife fencing, with or without wildlife crossing structures, can reduce collisions with deer and other large animals by an average of 87 percent (80-99 percent). 
	While properly installed fences are very effective at reducing collisions, they should be installed carefully to avoid unintended effects, such as creating an absolute barrier that prevents animals from accessing habitat on the other side of the road. Animals are more likely to cross fences if they are not provided with safe crossing opportunities or if these opportunities are very few, very small or too far apart. 
	For fences to reliably reduce collisions with large wild mammals by 80% or more, at least 5 kilometres (3 miles) of the road length must be fenced, including an area much wider than any known wildlife-vehicle collision hotspots. (Montana Department of Transportation, 2023). 




	 
	 
	 
	 
	 
	 
	Figure
	Figure 77. Cattle grid. S Hwy 1, Big Pine Key, Florida, USA. (Nevada Department of Transportation (TPF), 2020). 

	Cattle grids (
	Cattle grids (
	Cattle grids (
	Figure 77
	Figure 77

	). 

	Single width-cattle grids or wildlife crossings (2.1-3.0 m) can be effective for some ungulate species, but double-width cattle grids or wildlife crossings (4.6-6.6 m (15-22 ft)), consisting of round bars or bridge grid, placed over a pit, are generally recommended for ungulates. However, such crossings do not represent a substantial barrier for legged species, including many carnivore species. 
	 
	Effectiveness: A study conducted by the Montana Department of Transportation shows that while they are effective for some species, they are not effective for all of them. The study showed that lynxes are able to walk across the grid frame. (Montana Department of Transportation, 2023). 



	 
	 
	 
	 
	 
	Figure
	Figure 78. Button to start timer for pedestrians (electricity is cut off for 1 minute) at an electrified crossing MT Hwy 200, Thompson Falls, Montana, USA (Nevada Department of Transportation (TPF), 
	2020). 

	Electrified pads or electrified crossings. (
	Electrified pads or electrified crossings. (
	Electrified pads or electrified crossings. (
	Figure 78
	Figure 78

	). 

	They can be a way to prevent wildlife, especially ungulates, from jumping over the barrier. They should be between 4.6 and 6.6 m (15-22 ft) wide. 
	 
	Effectiveness: A study conducted by the Montana Department of Transportation evaluated a combination of cattle grids and electrified mats. It resulted in a near absolute barrier for both ungulates and other species (97.9% barrier for deer, 100 % Barrier for coyotes and black bears); an improvement over cattle grids without an electrified mat (89.3% for the 2 deer species combined, 54.5% barrier for coyotes and 45.5% barrier for black bear). Based on the images, there is evidence that a shock is delivered to




	 Definitions of “wildlife-vehicle collision hotspots”  In the United States, there is no single definition for identifying or classifying wildlife-vehicle collision hotspots. At local level, many departments of transportation (DOTs) and environmental agencies use specific criteria to identify these areas. 
	In ARIZONA “Animal-Vehicle Crash Hotspots” are defined. To identify these hotspots, animal accidents between 2014 and 2018 were analysed using the ArcGIS Optimized Hotspot Analysis (OHSA) tool. The five key variables were considered in the analysis of accidents: (1) the length of the road segment, (2) the width of the road segment, (3) search distance, (4) the years of crash data, and (5) inclusion of confidence intervals. The final values adopted for each of these five variables used for the final, master 
	In ARIZONA “Animal-Vehicle Crash Hotspots” are defined. To identify these hotspots, animal accidents between 2014 and 2018 were analysed using the ArcGIS Optimized Hotspot Analysis (OHSA) tool. The five key variables were considered in the analysis of accidents: (1) the length of the road segment, (2) the width of the road segment, (3) search distance, (4) the years of crash data, and (5) inclusion of confidence intervals. The final values adopted for each of these five variables used for the final, master 
	Table 14
	Table 14

	): 

	Segment Length 
	Segment Length 
	Segment Length 
	Segment Length 
	Segment Length 

	Buffer Width 
	Buffer Width 

	OHSA Analysis Buffer 
	OHSA Analysis Buffer 

	Crash Data Year Range 
	Crash Data Year Range 

	Confidence Intervals 
	Confidence Intervals 



	1 mile (5,280 ft) 
	1 mile (5,280 ft) 
	1 mile (5,280 ft) 
	1 mile (5,280 ft) 

	200 metre (656.168 ft) 
	200 metre (656.168 ft) 

	1 mile (1609 m) 
	1 mile (1609 m) 

	5 Year (2014-2018) 
	5 Year (2014-2018) 

	90, 95 and 99% 
	90, 95 and 99% 




	Table 14. Final variable values used in the master top 25 animal-vehicle crash hotspots in Arizona. (Arizona Department of Transportation, 2021). 
	In NEW MEXICO the procedure to define “WVC Hotspot” is similar to that used in Arizona, considering the following variables (
	In NEW MEXICO the procedure to define “WVC Hotspot” is similar to that used in Arizona, considering the following variables (
	Table 15
	Table 15

	): 

	Segment Length 
	Segment Length 
	Segment Length 
	Segment Length 
	Segment Length 

	Buffer Width 
	Buffer Width 

	OHSA Analysis Buffer 
	OHSA Analysis Buffer 

	Crash Data Year Range 
	Crash Data Year Range 

	Confidence Intervals 
	Confidence Intervals 



	1 mile (5,280 ft) 
	1 mile (5,280 ft) 
	1 mile (5,280 ft) 
	1 mile (5,280 ft) 

	200 metre (656.168 ft) 
	200 metre (656.168 ft) 

	1 mile (1609 m) 
	1 mile (1609 m) 

	10 Year (2009-2018) 
	10 Year (2009-2018) 

	95 and 99% 
	95 and 99% 




	Table 15. Optimized Hotspot Analysis (OHSA) model variable values used for final master wildlife-vehicle collision hotspot map, July 2020. (New Mexico Department of Transportation, 2022). 
	The WVC hotspot modelling resulted in 60 hotspots across the state, totalling 349 miles of NMDOT roads. The hotspots ranged in length from 1 to 34 miles. The number of wildlife crashes per mile per 10 years ranged from 17.6 for the top hotspot to 1.0 for the 50th to 60th hotspots. The hotspots were selected based on sheer numbers of wildlife-vehicle crashes. 
	In VIRGINIA “Wildlife-Vehicle Conflict (WVC) Areas”, road segments experiencing high occurrences of wildlife-vehicle conflicts, are identified. They were determined through a geospatial analysis using two databases, Virginia Roads and Virginia Smart Roads. 
	  Strategies  
	  Strategies  
	  Strategies  
	  Strategies  
	  Strategies  


	The Infrastructure Investment and Jobs Act of 2021 (Pub. L. No. 117-58, November 15, 2021), also known as the Bipartisan Infrastructure Law (BIL), established the “Wildlife Crossings Program” (Federal Highway Administration. U.S. Department of transportation, 2024) to reduce wildlife vehicle collisions and improve habitat connectivity. 
	The Infrastructure Investment and Jobs Act of 2021 (Pub. L. No. 117-58, November 15, 2021), also known as the Bipartisan Infrastructure Law (BIL), established the “Wildlife Crossings Program” (Federal Highway Administration. U.S. Department of transportation, 2024) to reduce wildlife vehicle collisions and improve habitat connectivity. 
	The Infrastructure Investment and Jobs Act of 2021 (Pub. L. No. 117-58, November 15, 2021), also known as the Bipartisan Infrastructure Law (BIL), established the “Wildlife Crossings Program” (Federal Highway Administration. U.S. Department of transportation, 2024) to reduce wildlife vehicle collisions and improve habitat connectivity. 
	The Federal Highway Administration (FHWA) is performing studies to analyse wildlife crossing areas, improve habitat connectivity and reduce wildlife vehicle collisions. 
	• Best practices study and report. 
	• Best practices study and report. 
	• Best practices study and report. 

	• Statewide transportation and wildlife action plans. 
	• Statewide transportation and wildlife action plans. 

	• Workforce development and technical training. 
	• Workforce development and technical training. 

	• Collision and carcass data methodology. 
	• Collision and carcass data methodology. 

	• National mitigation threshold guidance. 
	• National mitigation threshold guidance. 

	• Wildlife crossing design standards. 
	• Wildlife crossing design standards. 


	The Infrastructure Investment and Jobs Act of 2021, which Congress passed on 5 November and President Joe Biden signed into law on 15 November, establishes a wildlife crossing safety programme that will fund infrastructure far more strategic than traffic signs. The law provides $350 million over five years in competitive grants to municipalities, states and tribes for the construction of bridges, tunnels, culverts, fence and other infrastructure to permit the safe passage of wildlife under or over roads. 
	In December 2020, the Transportation Pooled Fund (TPF) financed a study titled “Wildlife Vehicle Collision Reduction and Habitat Connectivity” (Transport Pooled Fund (TPF), 2020) to identify cost-effective solutions that integrate highway safety and mobility with wildlife conservation and habitat connectivity to assist state and federal transportation, land management and wildlife agencies in optimising efforts to reduce crossings by animals on roads. To this end, new technologies and improvements to tradit
	The state of Virginia has the “Virginia Wildlife Corridor Action Plan” (May 2023) which aims to protect wildlife corridors and reduce wildlife-vehicle conflicts, such as collisions, to promote driver safety. (Virginia Department of Transportation, 2023). 


	  Comments  
	  Comments  
	  Comments  


	One of the main challenges is to improve the consistency and accuracy of accident data collection. Inconsistent and inaccurate data make it difficult to identify and prioritise road sections requiring mitigation. 
	One of the main challenges is to improve the consistency and accuracy of accident data collection. Inconsistent and inaccurate data make it difficult to identify and prioritise road sections requiring mitigation. 
	One of the main challenges is to improve the consistency and accuracy of accident data collection. Inconsistent and inaccurate data make it difficult to identify and prioritise road sections requiring mitigation. 
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	• Wildlife-Vehicle Collision Reduction Study: Report to Congress. (Federal Highway Administration (FHWA), 2008). 
	• Wildlife-Vehicle Collision Reduction Study: Report to Congress. (Federal Highway Administration (FHWA), 2008). 
	• Wildlife-Vehicle Collision Reduction Study: Report to Congress. (Federal Highway Administration (FHWA), 2008). 
	• Wildlife-Vehicle Collision Reduction Study: Report to Congress. (Federal Highway Administration (FHWA), 2008). 
	• Wildlife-Vehicle Collision Reduction Study: Report to Congress. (Federal Highway Administration (FHWA), 2008). 

	• Wildlife Vehicle Collision Reduction and Habitat Connectivity. (Nevada Department of Transportation (TPF), 2020). 
	• Wildlife Vehicle Collision Reduction and Habitat Connectivity. (Nevada Department of Transportation (TPF), 2020). 

	• Wildlife Vehicle Collision Reduction and Habitat Connectivity Pooled Fund Study. (Western Transportation Institute. Montana State University, n.d.). 
	• Wildlife Vehicle Collision Reduction and Habitat Connectivity Pooled Fund Study. (Western Transportation Institute. Montana State University, n.d.). 

	• Cost effective solutions: best practices manual to reduce animal-vehicle collisions and provide habitat connectivity for wildlife. (Western Transportation Institute. M, 2022). 
	• Cost effective solutions: best practices manual to reduce animal-vehicle collisions and provide habitat connectivity for wildlife. (Western Transportation Institute. M, 2022). 

	• TPF-5(358) part 2 - wildlife barriers: the effectiveness of electrified barriers to keep large mammals out of fenced road corridors (Nevada Department of Transportation, 2022). 
	• TPF-5(358) part 2 - wildlife barriers: the effectiveness of electrified barriers to keep large mammals out of fenced road corridors (Nevada Department of Transportation, 2022). 

	• WILDLIFE CROSSING STRUCTURE HANDBOOK Design and Evaluation in North America (Federal Highway Administration (FHWA), 2011). 
	• WILDLIFE CROSSING STRUCTURE HANDBOOK Design and Evaluation in North America (Federal Highway Administration (FHWA), 2011). 

	• Highway Crossing Structures for Wildlife: Opportunities for Improving Driver and Animal Safety (U.S. Department of Agriculture (USDA), 2021). 
	• Highway Crossing Structures for Wildlife: Opportunities for Improving Driver and Animal Safety (U.S. Department of Agriculture (USDA), 2021). 






	 
	 
	9.2. Canada. 
	 
	  Current situation  
	  Current situation  
	  Current situation  
	  Current situation  
	  Current situation  


	570 persons were killed in wildlife-vehicle collisions between 2000-2020, representing 1.1% of all motor vehicle fatalities, according to the Traffic Injury Research Foundation (TIRF). 
	570 persons were killed in wildlife-vehicle collisions between 2000-2020, representing 1.1% of all motor vehicle fatalities, according to the Traffic Injury Research Foundation (TIRF). 
	570 persons were killed in wildlife-vehicle collisions between 2000-2020, representing 1.1% of all motor vehicle fatalities, according to the Traffic Injury Research Foundation (TIRF). 
	National Fatality Database. (Traffic Injury Research Foundation (TIRF), 2023). Of these 570 fatal WVCs: 
	o 52% involved moose, 32% deer, and 6% other animals (i.e., bison, antelope, bears, foxes, ducks, coyotes, wolves, smaller mammals and birds). 
	o 52% involved moose, 32% deer, and 6% other animals (i.e., bison, antelope, bears, foxes, ducks, coyotes, wolves, smaller mammals and birds). 
	o 52% involved moose, 32% deer, and 6% other animals (i.e., bison, antelope, bears, foxes, ducks, coyotes, wolves, smaller mammals and birds). 

	o Approximately 7 out of 10 fatalities (393) resulted from colliding with an animal. 
	o Approximately 7 out of 10 fatalities (393) resulted from colliding with an animal. 

	o Approximately 1 in 3 (177) resulted from swerving to avoid hitting an animal. 
	o Approximately 1 in 3 (177) resulted from swerving to avoid hitting an animal. 

	o Approximately 2 thirds of fatalities occurred in summer and 1 third in autumn with the largest number of fatal WVCs in July (87) and June (84). 
	o Approximately 2 thirds of fatalities occurred in summer and 1 third in autumn with the largest number of fatal WVCs in July (87) and June (84). 

	o The largest number of WVC fatalities occurred in Alberta (22% or 124 fatalities), followed by Ontario (17% or 95 fatalities) and Quebec (16% or 89 fatalities). 
	o The largest number of WVC fatalities occurred in Alberta (22% or 124 fatalities), followed by Ontario (17% or 95 fatalities) and Quebec (16% or 89 fatalities). 


	The financial impact of WVCs is estimated to be as high as $200 million per year. 




	 Measures introduced  
	 
	 
	 
	 
	 
	Figure
	Figure 79. Moose warning signboard. Trans-Canada Highway in Banff National Park. (Copyright: Marcel Huijser, WTI). (Federal Highway Administration (FHWA), 2008). 

	 
	 
	Figure
	Figure 80. Wildlife on Road warning sign. (Leonard E. Sielecki, 2018). 

	Vertical signage. 
	Vertical signage. 
	(
	(
	Figure 79
	Figure 79

	 and 
	Figure 80
	Figure 80

	).  

	 
	Effectiveness: no information. 



	 
	 
	 
	 
	Figure
	Figure 81. Green bridge. Banff National Park (Parks Canada) 
	 
	Figure
	Figure 82. Wildlife underpass. Highway 1. Canada. (Federal Highway Administration (FHWA), 2008). 

	Wildlife crossing structures and fences (Canadian Council of Motor Transport Administrators (CCMTA)). 
	Wildlife crossing structures and fences (Canadian Council of Motor Transport Administrators (CCMTA)). 
	Wildlife underpasses and overpasses provide opportunities for a wide variety of species to cross roads safely, allowing them to continue moving across the countryside (
	Wildlife underpasses and overpasses provide opportunities for a wide variety of species to cross roads safely, allowing them to continue moving across the countryside (
	Figure
	Figure

	 
	81
	81

	 and 
	Figure 82
	Figure 82

	). These structures are generally used in combination with fences to prevent animals from accessing the carriageway by channelling them towards overpasses and underpasses. 

	Effectiveness: The monitoring of wildlife crossings on the Trans-Canada Highway in Banff National Park, from 1996 to 2014, showed that there is a "learning curve" for animals to begin using wildlife crossings after construction. It took up to five years for some wary species, like grizzly bears, to start using wildlife crossing structures; however, most species are now using them to safely cross the Trans-Canada Highway (TCH). Since fencing and crossing structures were first constructed, wildlife-vehicle co




	 
	 
	 
	 
	 
	 
	Figure 83. Wildlife detection system. British Columbia. Canada. (Leonard E. Sielecki, 2018). 

	Wildlife detection systems (Canada’s Road Safety Strategy 2025). 
	Wildlife detection systems (Canada’s Road Safety Strategy 2025). 
	In 2009, the Ontario Ministry of Transportation installed wildlife sensors and alert systems along a 1.5-kilometre stretch of one of its highways in northern Ontario, where numerous wildlife-vehicle collisions occur, primarily involving deer and moose. The system, powered by solar panels and back-up batteries, uses infrared rays to automatically monitor the passage of animals. When an animal breaks two beams mounted at different heights, thereby reducing false triggers by small animals, the unit's sensors a
	In 2009, the Ontario Ministry of Transportation installed wildlife sensors and alert systems along a 1.5-kilometre stretch of one of its highways in northern Ontario, where numerous wildlife-vehicle collisions occur, primarily involving deer and moose. The system, powered by solar panels and back-up batteries, uses infrared rays to automatically monitor the passage of animals. When an animal breaks two beams mounted at different heights, thereby reducing false triggers by small animals, the unit's sensors a
	Figure 83
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	 and 
	Figure
	Figure

	 
	84
	84

	). 

	 
	 
	Figure
	Figure 84. Operating diagram for wildlife detection system. British Columbia. Canada. (Leonard E. Sielecki, 2018). 
	Effectiveness: In the five years before the system was installed, 11 WVCs were recorded along the stretch of highway in question. In the four years after the system was installed, only one WVC was reported. 



	 
	 
	 
	 
	Figure
	Figure 85. Cattle grid. Lake Louise. Canada. (Nevada Department of Transportation, 2022). 
	 
	Figure
	Figure 86. Cattle grid and electrified pad. Banff National Park, Canada. (Nevada Department of 
	Transportation, 2022). 

	 
	 
	Cattle grids and electrified mats. 
	On the Trans-Canada Highway in Banff National Park
	On the Trans-Canada Highway in Banff National Park
	(Figure 85
	(Figure 85

	 and 
	Figure 86
	Figure 86

	) research is under way to test the use of “electro-mats” as an additional deterrent to wildlife at certain breaks in highway fencing. An electro-mat will provide a mild ‘sting’ to the paw, hoof or nose that touches it. While the shock does not harm the animal, it will hopefully encourage it to choose another path away from the highway. (Government of Canada. Banff National Park, 2022). 

	Effectiveness: no information. 




	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  


	In Canada, there is no single definition to identify or classify wildlife-vehicle collision hotspots. It is however possible to find local definitions. 
	In Canada, there is no single definition to identify or classify wildlife-vehicle collision hotspots. It is however possible to find local definitions. 
	In Canada, there is no single definition to identify or classify wildlife-vehicle collision hotspots. It is however possible to find local definitions. 
	In ALBERTA, Section 3.3.2.1 of the “Alberta Wildlife Watch (AWW) Animal-Vehicle Collision Safety Program, Animal-Vehicle Collision Prone Location Analysis” identifies “Animal-Vehicle Collision Prone Location” (AVCPL) as a particular highway location identified by the AWW website tool as being hazardous to motorists (and wildlife) by having a statistically significant concentration of large-bodied animal carcasses and where AVC incidents frequently occur. (Animal-vehicle solution). The AVCPL analysis is the 


	  Strategies  
	  Strategies  
	  Strategies  


	The Road Safety Strategy 2025, with the vision “Towards Zero - The safest roads in the world”, provides an inventory of best practice interventions used by leading road safety countries that have been effective in reducing fatalities and serious injuries. 
	The Road Safety Strategy 2025, with the vision “Towards Zero - The safest roads in the world”, provides an inventory of best practice interventions used by leading road safety countries that have been effective in reducing fatalities and serious injuries. 
	The Road Safety Strategy 2025, with the vision “Towards Zero - The safest roads in the world”, provides an inventory of best practice interventions used by leading road safety countries that have been effective in reducing fatalities and serious injuries. 
	 
	Local level strategies: 
	ALBERTA - Alberta Transportation and Economic Corridors (TEC), in collaboration with Alberta Environment and Protected Areas, has developed the Alberta Wildlife Watch Program (AWWP) (Alberta Transportation and Economic Corridors (TEC), 2023), which aims to improve driver safety and minimise road impacts on wildlife by reducing animal-vehicle collisions (AVCs). The AWWP achieves this by identifying animal-vehicle collision prone areas throughout the provincial highway network and designing and installing mit
	• Guideline for planning animal-vehicle collision mitigations (Alberta Transportation and Economic Corridors (TEC), 2023). 
	• Guideline for planning animal-vehicle collision mitigations (Alberta Transportation and Economic Corridors (TEC), 2023). 
	• Guideline for planning animal-vehicle collision mitigations (Alberta Transportation and Economic Corridors (TEC), 2023). 

	• Guideline for planning wildlife crossing structures (Alberta Transportation and Economic Corridors (TEC), 2023). 
	• Guideline for planning wildlife crossing structures (Alberta Transportation and Economic Corridors (TEC), 2023). 

	• Guideline for planning wildlife exclusion fencing (Alberta Transportation and Economic Corridors (TEC), 2023). 
	• Guideline for planning wildlife exclusion fencing (Alberta Transportation and Economic Corridors (TEC), 2023). 




	  Comments  
	  Comments  
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	• The Wildlife Collision Prevention Program (WCPP) was formed in 2001 in response to the increasing number and severity of wildlife vehicle collisions in British Columbia. 
	• The Wildlife Collision Prevention Program (WCPP) was formed in 2001 in response to the increasing number and severity of wildlife vehicle collisions in British Columbia. 
	• The Wildlife Collision Prevention Program (WCPP) was formed in 2001 in response to the increasing number and severity of wildlife vehicle collisions in British Columbia. 
	• The Wildlife Collision Prevention Program (WCPP) was formed in 2001 in response to the increasing number and severity of wildlife vehicle collisions in British Columbia. 
	• The Wildlife Collision Prevention Program (WCPP) was formed in 2001 in response to the increasing number and severity of wildlife vehicle collisions in British Columbia. 

	• 
	• 
	• 
	The Wildlife Accident Reporting System (WARS) is a comprehensive programme that began in 1978 to help mitigate wildlife-vehicle crashes on British Columbia's network of highways and roads. The information gathered in the Wildlife Accident Reporting System (Ministry of Transport and Infrastructure. British Columbia, 2013) helps to: 
	o Identify accident-prone locations. 
	o Identify accident-prone locations. 
	o Identify accident-prone locations. 

	o Conduct mitigation efforts, e.g., wildlife overpasses, fencing, tunnels, warning signs. 
	o Conduct mitigation efforts, e.g., wildlife overpasses, fencing, tunnels, warning signs. 

	o Evaluate mitigation techniques. 
	o Evaluate mitigation techniques. 

	o Assist with highway planning. 
	o Assist with highway planning. 







	o Analyse traffic and climatic relationships for specific species. 
	o Analyse traffic and climatic relationships for specific species. 
	o Analyse traffic and climatic relationships for specific species. 
	o Analyse traffic and climatic relationships for specific species. 
	o Analyse traffic and climatic relationships for specific species. 

	o Develop accident risk profiles for stretches of highway. 
	o Develop accident risk profiles for stretches of highway. 

	o Establish policies and strategies for accident mitigation. 
	o Establish policies and strategies for accident mitigation. 
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	9.3. Australia. 
	 
	  Current situation  
	  Current situation  
	  Current situation  
	  Current situation  
	  Current situation  


	Wildlife-vehicle collisions are recognised as a road safety issue in Australia and New Zealand, with a specific code for data collection in accident reports. Although these incidents represent a notable concern, they tend to have less serious consequences compared to other types of accidents. This relative frequency influences safety strategies at both state and national levels. Neither Australia nor New Zealand mention animals in their national strategies. Despite this, they make significant efforts to red
	Wildlife-vehicle collisions are recognised as a road safety issue in Australia and New Zealand, with a specific code for data collection in accident reports. Although these incidents represent a notable concern, they tend to have less serious consequences compared to other types of accidents. This relative frequency influences safety strategies at both state and national levels. Neither Australia nor New Zealand mention animals in their national strategies. Despite this, they make significant efforts to red
	Wildlife-vehicle collisions are recognised as a road safety issue in Australia and New Zealand, with a specific code for data collection in accident reports. Although these incidents represent a notable concern, they tend to have less serious consequences compared to other types of accidents. This relative frequency influences safety strategies at both state and national levels. Neither Australia nor New Zealand mention animals in their national strategies. Despite this, they make significant efforts to red
	A consolidated database for the reporting of all wildlife collisions doesn’t exist. Data reported through the Centre for Road Safety tends to underreport collisions where the outcome is damage to a vehicle only, and there is no way of quantifying and reporting near misses Some estimates suggest that 10 million animals die on Australian roads each year due to collisions with motor vehicles (NRMA, 2022). 
	According to a report by national insurer AAMI (Australian Associated Motor Insurers, AAMI, 2024). 
	• Animal collisions have increased by 22 per cent year-on-year according to new claims data from national insurer AAMI. 
	• Animal collisions have increased by 22 per cent year-on-year according to new claims data from national insurer AAMI. 
	• Animal collisions have increased by 22 per cent year-on-year according to new claims data from national insurer AAMI. 

	• More than 40 per cent of Australian drivers don’t pay attention to wildlife warning signs, and most drivers (60 per cent) would dangerously swerve or slam on the brakes to avoid colliding with an animal, putting themselves and other drivers at risk. 
	• More than 40 per cent of Australian drivers don’t pay attention to wildlife warning signs, and most drivers (60 per cent) would dangerously swerve or slam on the brakes to avoid colliding with an animal, putting themselves and other drivers at risk. 

	• One in ten Australians don't know what they would do if they crashed into an animal. 
	• One in ten Australians don't know what they would do if they crashed into an animal. 

	• More than half (54 per cent) of Australian drivers have been involved in an animal collision, with the majority of these occurring on rural and regional roads. 
	• More than half (54 per cent) of Australian drivers have been involved in an animal collision, with the majority of these occurring on rural and regional roads. 

	• 
	• 
	• 
	Analysis of more than 21,000 AAMI animal collision claims across the country in 2023 found: 
	o The animal species involved in most crashes are: kangaroos, wallabies, wombats, deer, dogs, cows, emus, pigs, foxes and rabbits. 
	o The animal species involved in most crashes are: kangaroos, wallabies, wombats, deer, dogs, cows, emus, pigs, foxes and rabbits. 
	o The animal species involved in most crashes are: kangaroos, wallabies, wombats, deer, dogs, cows, emus, pigs, foxes and rabbits. 

	o The cooler months are the worst time of year for animal collisions. Almost 60 per cent (58 per cent) of all animal collisions occur between May and October. 
	o The cooler months are the worst time of year for animal collisions. Almost 60 per cent (58 per cent) of all animal collisions occur between May and October. 

	o Dusk is the most dangerous time for animal collisions, with a quarter of accidents occurring from 4:30pm to 8pm. 
	o Dusk is the most dangerous time for animal collisions, with a quarter of accidents occurring from 4:30pm to 8pm. 

	o The average cost of an insurance claim is greater than $5,000. 
	o The average cost of an insurance claim is greater than $5,000. 





	Saturday is the worst day of the week for wildlife related road accidents. 
	In around 16 per cent of claims involving an animal in the last year alone, the damage to the vehicle was so severe, the car was written off. 




	 Measures introduced  
	 
	 
	 
	 
	 
	 
	Figure 87. Vertical signs warning of animals on the road. 
	Australia. (Driving Test). 

	 
	 
	Wildlife hazard warning signs. 
	Australia has a large number of animals and birds that are large enough to cause a road hazard, although traffic regulations are very similar to other countries and regions (
	Australia has a large number of animals and birds that are large enough to cause a road hazard, although traffic regulations are very similar to other countries and regions (
	Figure 87
	Figure 87

	). 

	Effectiveness: no information. 



	 
	 
	 
	 
	Figure
	Figure 88. Speed control. (NSW Government). 
	 
	Figure
	Figure 89. Speed control. (Mornington Peninsula Shire). 

	Speed control. 
	Speed control. 
	Speed limit reductions have been implemented in several regions of Australia with the aim of protecting local wildlife and improving road safety (
	Speed limit reductions have been implemented in several regions of Australia with the aim of protecting local wildlife and improving road safety (
	Figure 88
	Figure 88

	). 

	• On Phillip Island, speed limits were reduced on several roads due to a high accident rate and the presence of wildlife, following studies by Deakin University showing that collisions were more common in areas with speed limits between 70 and 80 km/h. 
	• On Phillip Island, speed limits were reduced on several roads due to a high accident rate and the presence of wildlife, following studies by Deakin University showing that collisions were more common in areas with speed limits between 70 and 80 km/h. 
	• On Phillip Island, speed limits were reduced on several roads due to a high accident rate and the presence of wildlife, following studies by Deakin University showing that collisions were more common in areas with speed limits between 70 and 80 km/h. 

	• In Camp Hill, Brisbane, the speed limit was reduced on a road near a koala sanctuary to mitigate the risk of collisions, especially at night. 
	• In Camp Hill, Brisbane, the speed limit was reduced on a road near a koala sanctuary to mitigate the risk of collisions, especially at night. 

	• In Queensland, although there are no specific rules for reducing speed limits as a result of the presence of wildlife, the review process takes into account factors such as driver and wildlife safety. 
	• In Queensland, although there are no specific rules for reducing speed limits as a result of the presence of wildlife, the review process takes into account factors such as driver and wildlife safety. 

	• 
	• 
	• 
	Some local governments, such as in Mornington Peninsula Shire (Victoria) (
	Figure 89
	Figure 89

	), have introduced variable message signs alerting to the presence of wildlife like kangaroos and koalas in high-risk areas. 



	Effectiveness: Preliminary evaluations indicate that reducing speed limits can improve road safety for drivers and animals by giving drivers more time to react. 




	 
	 
	 
	 
	 
	 
	Figure
	Figure 90. Flat rope ladder crossing. Australia (Fauna Crossing). 
	 
	Figure
	Figure 91. Box rope ladder crossing. Australia (Fauna Crossing). 

	Wildlife overpasses and underpasses. 
	Wildlife overpasses and underpasses. 
	The large number of animals that exist in Australia has led to wildlife crossings being adapted to the different needs of each species 
	The large number of animals that exist in Australia has led to wildlife crossings being adapted to the different needs of each species 
	(Figure 92
	(Figure 92

	). It is possible to find, among others: 

	• 
	• 
	• 
	• 
	Flat rope ladder crossing: designed for the various species of gliders and ringtail possums 
	(Figure 90
	(Figure 90

	). 


	• 
	• 
	• 
	Box rope ladder crossing: this crossing is is made in such a way that the marsupials are able to glide and land on the top parts of the ladder. As a rule, they mainly move across the top section of this box ladder and when in danger from predators, they dive into the cage as protection (
	Figure 91
	Figure 91

	). 


	• 
	• 
	• 
	Log culvert crossings for Koalas. Culverts are adapted using a log frame that allows koalas and other species to cross under roads to the other side (
	Figure
	Figure

	 
	93
	93

	). 


	• 
	• 
	• 
	Koala overpass. Built in the shape of a gantry with a fence on the top. Although it is designed specifically for koalas, it is expected it will be used by other species such as possums. Installed in Gold Coast (
	Figure 94
	Figure 94

	). 



	Effectiveness: no information. 



	 
	 
	 
	 
	 
	Figure
	Figure 92. Crab bridge. Photo: Wondrous World Images. (Christmas Island National Park). 

	 
	 
	 
	Figure
	Figure 93. Culvert adapted for koala crossing. Australia. (Fauna Crossings). 

	 
	 
	 
	Figure
	Figure 94. Koala overpass. 
	Australia. (Fauna Crossings). 


	 
	 
	 
	 
	Figure
	Figure 95. Glider poles. Australia (Fauna Crossings). 
	 
	Figure
	Figure 96. Glider pole. 
	Australia (The conversation, 2023). 

	 
	 
	Glider poles. (
	Glider poles. (
	Figure 95
	Figure 95

	 and 
	Figure
	Figure

	 
	96
	96

	). 

	These glider poles are for marsupial gliders that do not run along the ground but live in the trees and glide from tree to tree. Therefore, they have trouble getting across roads or highways. Usually, the distance that they glide is around 25-30 metres. 
	This is why the glider poles are usually set up at a height of around 20 metres, depending on how far they need to glide across the road, onto another gliding pole or into trees. Sometimes, they might land halfway down the glider pole and then make their way to the top, and fly off again. (Fauna Crossings). 
	Effectiveness: no information. 




	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  


	There is no national definition for wildlife-vehicle collision hotspots, although the national insurer AAMI publishes maps of animal collision hotspots, based on the analysis of claims received all over the country (over 21,000 claims) (
	There is no national definition for wildlife-vehicle collision hotspots, although the national insurer AAMI publishes maps of animal collision hotspots, based on the analysis of claims received all over the country (over 21,000 claims) (
	There is no national definition for wildlife-vehicle collision hotspots, although the national insurer AAMI publishes maps of animal collision hotspots, based on the analysis of claims received all over the country (over 21,000 claims) (
	There is no national definition for wildlife-vehicle collision hotspots, although the national insurer AAMI publishes maps of animal collision hotspots, based on the analysis of claims received all over the country (over 21,000 claims) (
	Figure 97
	Figure 97

	). 

	 
	 
	Figure
	Figure 97. Australia's animal collision hotspots. AAMI. (Suncorp group, 2024). 


	  Strategies  
	  Strategies  
	  Strategies  


	Australia’s National Road Safety Strategy 2021-30 (Infrastructure and Transport Ministers, 2021) does not explicitly mention wildlife, but it sets out a comprehensive strategy to improve road safety that may indirectly benefit wildlife by reducing road accidents. It focuses, 
	Australia’s National Road Safety Strategy 2021-30 (Infrastructure and Transport Ministers, 2021) does not explicitly mention wildlife, but it sets out a comprehensive strategy to improve road safety that may indirectly benefit wildlife by reducing road accidents. It focuses, 
	Australia’s National Road Safety Strategy 2021-30 (Infrastructure and Transport Ministers, 2021) does not explicitly mention wildlife, but it sets out a comprehensive strategy to improve road safety that may indirectly benefit wildlife by reducing road accidents. It focuses, 
	among other things, on the implementation of lower speed limits in accident hotspots, signage strategies to alert drivers to potential hazards and infrastructure improvements to achieve safer roads for all users. The “Movement and Place” approach recognises that roads and streets serve dual functions as transport corridors and community spaces, promoting speed control and the protection of specific areas that may be inhabited by native wildlife. 
	The "New Zealand Road Safety Strategy 2020-2030" (also known as "Road to Zero") (New Zealand Government, 2019) does not address wildlife-vehicle collisions in detail, but the overall focus of the strategy is aligned with improving road safety in a variety of circumstances, including rural areas and biodiversity hotspots. This strategy aims to reduce fatalities and serious injuries by 40% by 2030 and is implemented through specific action plans, some of which could have an indirect impact on the reduction of
	While WVCs are not mentioned in the national strategies, there are many examples of efforts to reduce or prevent these accidents in both Australia and New Zealand. 
	Austroads provides guides on mitigating the risk of WVCs. Most of the guides are written in a way that is sufficiently general to make it possible to identify and mitigate all risks (including those posed by wildlife). For example, Austroads Guide to Road Safety Part 6: Road Safety Audits includes the possible presence of animals among the lists of risks that should be taken into account in road design. Austroads Guide to Road Design Part 6B: Roadside Environment, Section 2.2, provides guidelines for wildli
	wildlife corridors, fauna overpasses and underpasses, and fencing. 




	 Comments  
	 
	 
	 
	 
	 
	Figure
	(Wildlife Victoria, 2024). 

	 
	 
	Wildlife Victoria’s Wildlife Road Toll Reduction Toolkit Pilot Project was established to address the high volume of animals that are injured or killed on Victoria’s roads (wildlife incident calls are increasing 15% year-on-year, on average). 
	The project provides a framework for collaboration with state and local government and outlines key mitigation strategies that can be implemented to address the wildlife road toll and to ensure safer roads, safer road users and a safer existence for native animals. 
	Wildlife Victoria will provide local governments with insight into the impact of road trauma on wildlife in their municipalities and make recommendations tailored to the local area and within council budgets. It will support implementation of strategies and evaluation of the project’s success 


	The possible strategies to be implemented include speed limit reviews, wildlife road signage, community engagement, wildlife rescue training, wildlife movement solutions, virtual fencing, fauna exclusion fencing, culvert underpasses, land-bridge overpasses and koala refuges. 
	The possible strategies to be implemented include speed limit reviews, wildlife road signage, community engagement, wildlife rescue training, wildlife movement solutions, virtual fencing, fauna exclusion fencing, culvert underpasses, land-bridge overpasses and koala refuges. 
	The possible strategies to be implemented include speed limit reviews, wildlife road signage, community engagement, wildlife rescue training, wildlife movement solutions, virtual fencing, fauna exclusion fencing, culvert underpasses, land-bridge overpasses and koala refuges. 
	These measures aim to increase road safety, reduce costs to councils, increase tourism, contribute to council strategic priorities, improve engagement and connection with the community and raise council profiles. 




	 
	 
	 
	 
	 
	 
	Figure
	Figure 98. “RooBadge” whistle. (Volkswagen.com.au). 

	Volkswagen has worked with experts from the University of Melbourne to develop the “RooBadge,” a device that emits the sounds of birds, predators and kangaroo foot thumps to alert animals to the presence of vehicles. RooBadge is installed on the badge on the front of the vehicle and activates automatically when it enters an area inhabited by kangaroos, which are detected using the vehicle GPS. It creates a unique deterrent sound for each species through an in-vehicle app that uses kangaroo distribution data
	Volkswagen has worked with experts from the University of Melbourne to develop the “RooBadge,” a device that emits the sounds of birds, predators and kangaroo foot thumps to alert animals to the presence of vehicles. RooBadge is installed on the badge on the front of the vehicle and activates automatically when it enters an area inhabited by kangaroos, which are detected using the vehicle GPS. It creates a unique deterrent sound for each species through an in-vehicle app that uses kangaroo distribution data
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	• Wildlife Road Safety Overview of wildlife road safety, and what can be done to improve road safety outcomes for our wildlife and all Australians. (NRMA, 2022). 
	• Wildlife Road Safety Overview of wildlife road safety, and what can be done to improve road safety outcomes for our wildlife and all Australians. (NRMA, 2022). 
	• Wildlife Road Safety Overview of wildlife road safety, and what can be done to improve road safety outcomes for our wildlife and all Australians. (NRMA, 2022). 
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	• Use of road underpasses by mammals and a monitor lizard in eastern Australia and consideration of the prey-trap 
	• Use of road underpasses by mammals and a monitor lizard in eastern Australia and consideration of the prey-trap 


	hypothesis (Ross L., Rohweder, Brendan D., & Parkyn, 2022). 




	 
	9.4. Japan. 
	 
	 Current situation  
	No information. 
	 Measures introduced  
	 
	 
	 
	 
	 
	 
	Figure
	Figure 99. Signs warning of crossing deer are a common sight in Hokkaido (Adventure Hokkaido, 2022)  

	 
	 
	 
	Figure
	Figure 100. Wildlife hazard warning signs. Japan. (How to Japan, 2022). 

	 
	 
	Wildlife hazard warning signs (
	Wildlife hazard warning signs (
	Figure 99
	Figure 99

	 and 
	Figure 100
	Figure 100

	). 

	Effectiveness: no information. 



	 
	 
	 
	 
	Figure
	Figure 101. An image of a map showing traffic fatalities involving animals in the area surrounding Mount Fuji. (Photograph courtesy of Hidenori Watanave, associate professor at Tokyo Metropolitan University) (The Mainichi, 2016) 

	Accident maps (The Mainichi, 2016) 
	Accident maps (The Mainichi, 2016) 
	Accident maps (The Mainichi, 2016) 
	(Figure 101
	(Figure 101

	). 

	Tokyo Metropolitan University and a local environmental protection group have worked together to produce a digital map showing the places where such traffic fatalities have occurred in the past. 
	The maps show the animals' silhouettes, and clicking on the image reveals the date and time that the animal was discovered, as well as a street view image from Google Maps that was taken using on-scene photography. 
	Despite the fact that there are road signs saying "Watch out for animals" in a total of 140 different locations in the area, it also became clear through the mapping initiative that the number of accidents was not decreasing even in nearby places where such signage had been placed.  
	The map can be explored at: 
	The map can be explored at: 
	https://animal.mapping.jp/
	https://animal.mapping.jp/

	 Effectiveness: no information. 





	 
	 
	 
	 
	 
	 
	Figure
	Figure 102. Squirrel underpass. Hokkaido. (Sonoda, Asari, & Minato, 2022). 

	 
	 
	 
	Figure
	Figure 103. Pole for flying squirrels. Hokkaido. (Sonoda, Asari, & Minato, 2022). 

	Squirrel crossing structure 
	Squirrel crossing structure 
	There are: Overpasses (
	There are: Overpasses (
	Figure 104
	Figure 104

	), Underpasses (
	Figure 102
	Figure 102

	) and Poles for flying squirrels (
	Figure 103
	Figure 103

	). 

	Effectiveness: no information. 
	  
	Figure
	Figure
	Figure 104. Diagram of an overhead crossing structure for squirrels. Japan (Komatsu, Nakamura, & Yonemura, 2019). 



	 
	 
	 
	 
	 
	Figure
	Figure 105. Green bridge for medium-size mammals in eastern Japan. (Sonoda, Asari, & Minato, 2022). 

	 
	 
	 
	Figure
	Figure 106. Wildlife underpass for medium-size and large mammals in eastern Japan. (Sonoda, Asari, & Minato, 2022). 

	Wildlife crossings (overpasses and underpasses) and game fencing (
	Wildlife crossings (overpasses and underpasses) and game fencing (
	Wildlife crossings (overpasses and underpasses) and game fencing (
	Figure
	Figure

	 
	105
	105

	 and 
	Figure 106
	Figure 106

	). 

	Effectiveness: no information. 
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	• Installation and Verification of the Effectiveness of a Crossing Structure for Japanese Squirrels in a Residential Development Project. (Komatsu, Nakamura, & Yonemura, 2019). 
	• Installation and Verification of the Effectiveness of a Crossing Structure for Japanese Squirrels in a Residential Development Project. (Komatsu, Nakamura, & Yonemura, 2019). 
	• Installation and Verification of the Effectiveness of a Crossing Structure for Japanese Squirrels in a Residential Development Project. (Komatsu, Nakamura, & Yonemura, 2019). 
	• Installation and Verification of the Effectiveness of a Crossing Structure for Japanese Squirrels in a Residential Development Project. (Komatsu, Nakamura, & Yonemura, 2019). 
	• Installation and Verification of the Effectiveness of a Crossing Structure for Japanese Squirrels in a Residential Development Project. (Komatsu, Nakamura, & Yonemura, 2019). 

	• The effectiveness of mitigation measures for reducing wildlife vehicle collisions and providing connectivity, Japan. 
	• The effectiveness of mitigation measures for reducing wildlife vehicle collisions and providing connectivity, Japan. 


	(Sonoda, Asari, & Minato, 2022). 




	 
	 
	9.5. Mexico. 
	 
	P
	Span
	 Current situation  5,302 accidents involving animals were recorded in the 2016 to 2020 study period, resulting in 2,008 casualties and 188 fatalities (
	Figure 107
	Figure 107

	). 

	 
	       
	Figure
	Figure 107. Trend in number of wildlife-vehicle collisions in Mexico. (Mexican Institute of Transportation (IMT), Mendoza Sánchez, García Roa, & Gradilla Hernández, 2022) 
	The average number of accidents involving animals remained at 1,060 per year, meaning that it has not risen, but also that there has been no decrease in exposure to this risk on Mexican roads. 
	 Measures introduced  
	 
	 
	 
	 
	 
	 
	Figure
	Figure 108. Wildlife hazard warning sign. Mexico. (Observatory for Wildlife Mobility and Mortality on Roads in Mexico, 2021). 

	 
	 
	Wildlife hazard warning signs. (
	Wildlife hazard warning signs. (
	Figure
	Figure

	 

	108
	108
	108

	). 

	Effectiveness: no information. 



	 
	 
	 
	 
	Figure

	Wildlife crossings. 
	Wildlife crossings. 
	Installation has been mandatory since 2023 under Article 22 bis of the Law on Roads, Bridges and Federal Motor Transportation, published in the Official Gazette of the Federation on 15 November 2023. (Official Gazette of the Federation, 2023). 
	Effectiveness: no information. 


	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  


	No information is currently available in Mexico on wildlife-vehicle collision hotspots. 
	No information is currently available in Mexico on wildlife-vehicle collision hotspots. 
	No information is currently available in Mexico on wildlife-vehicle collision hotspots. 
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	• The Mexican Institute of Transportation developed the Observatory for Wildlife Mobility and Mortality on Roads in Mexico to reduce wildlife roadkill and its impact on road safety. The observatory aims to produce a photo-based database of wildlife mobility on roads and individuals run over on roads, called WATCHMX. 
	• The Mexican Institute of Transportation developed the Observatory for Wildlife Mobility and Mortality on Roads in Mexico to reduce wildlife roadkill and its impact on road safety. The observatory aims to produce a photo-based database of wildlife mobility on roads and individuals run over on roads, called WATCHMX. 
	• The Mexican Institute of Transportation developed the Observatory for Wildlife Mobility and Mortality on Roads in Mexico to reduce wildlife roadkill and its impact on road safety. The observatory aims to produce a photo-based database of wildlife mobility on roads and individuals run over on roads, called WATCHMX. 
	• The Mexican Institute of Transportation developed the Observatory for Wildlife Mobility and Mortality on Roads in Mexico to reduce wildlife roadkill and its impact on road safety. The observatory aims to produce a photo-based database of wildlife mobility on roads and individuals run over on roads, called WATCHMX. 
	• The Mexican Institute of Transportation developed the Observatory for Wildlife Mobility and Mortality on Roads in Mexico to reduce wildlife roadkill and its impact on road safety. The observatory aims to produce a photo-based database of wildlife mobility on roads and individuals run over on roads, called WATCHMX. 

	• WATCHMX (acronym for “Wild Animals in Transport Corridors and Highways”), is a platform created to monitor wildlife crossing roads in Mexico in order to develop mitigation plans to help prevent accidents involving users of the country's road network and the loss of species through collisions. 
	• WATCHMX (acronym for “Wild Animals in Transport Corridors and Highways”), is a platform created to monitor wildlife crossing roads in Mexico in order to develop mitigation plans to help prevent accidents involving users of the country's road network and the loss of species through collisions. 






	• In November 2020, the Secretariat of Communications and Transportation published the Design Manual for wildlife crossings on roads. Under Secretary for Infrastructure. Dirección General de Servicios Técnicos. 
	• In November 2020, the Secretariat of Communications and Transportation published the Design Manual for wildlife crossings on roads. Under Secretary for Infrastructure. Dirección General de Servicios Técnicos. 
	• In November 2020, the Secretariat of Communications and Transportation published the Design Manual for wildlife crossings on roads. Under Secretary for Infrastructure. Dirección General de Servicios Técnicos. 
	• In November 2020, the Secretariat of Communications and Transportation published the Design Manual for wildlife crossings on roads. Under Secretary for Infrastructure. Dirección General de Servicios Técnicos. 
	• In November 2020, the Secretariat of Communications and Transportation published the Design Manual for wildlife crossings on roads. Under Secretary for Infrastructure. Dirección General de Servicios Técnicos. 
	• In November 2020, the Secretariat of Communications and Transportation published the Design Manual for wildlife crossings on roads. Under Secretary for Infrastructure. Dirección General de Servicios Técnicos. 
	• In November 2020, the Secretariat of Communications and Transportation published the Design Manual for wildlife crossings on roads. Under Secretary for Infrastructure. Dirección General de Servicios Técnicos. 


	In 2023, Article 22 bis of the Law on Roads, Bridges and Federal Motor Transportation was amended to state that, in the design of new build roads, major roads and motorways, in addition to the modernisation of those currently in existence, the Secretariat shall make provision for the introduction of wildlife crossings in the design of and management plans for such structures, with due regard for the protection and conservation of ecosystems. 


	  Comments  
	  Comments  
	  Comments  


	In Mexico City, the Animal Monitoring Unit (BVA) at the Secretariat for Public Safety (SSC) has been active since 2005 and is responsible for safeguarding animal welfare under the Law on Animal Protection in Mexico City. One of its roles is on-road wildlife rescue or assistance and the removal of animals. (Government of Mexico. Secretariat for Public Safety, n.d.). 
	In Mexico City, the Animal Monitoring Unit (BVA) at the Secretariat for Public Safety (SSC) has been active since 2005 and is responsible for safeguarding animal welfare under the Law on Animal Protection in Mexico City. One of its roles is on-road wildlife rescue or assistance and the removal of animals. (Government of Mexico. Secretariat for Public Safety, n.d.). 
	In Mexico City, the Animal Monitoring Unit (BVA) at the Secretariat for Public Safety (SSC) has been active since 2005 and is responsible for safeguarding animal welfare under the Law on Animal Protection in Mexico City. One of its roles is on-road wildlife rescue or assistance and the removal of animals. (Government of Mexico. Secretariat for Public Safety, n.d.). 
	The National Commission for Nature Protection Areas (CONANP) carries out important actions to protect wildlife, such as the creation of new Nature Protection Areas (PNAs) to safeguard habitats and maintain biodiversity. 


	  References  
	  References  
	  References  


	• Technical publication no. 680 “(Mexican Institute of Transportation (IMT), Mendoza Sánchez, García Roa, & Gradilla Hernández, 2022)” 
	• Technical publication no. 680 “(Mexican Institute of Transportation (IMT), Mendoza Sánchez, García Roa, & Gradilla Hernández, 2022)” 
	• Technical publication no. 680 “(Mexican Institute of Transportation (IMT), Mendoza Sánchez, García Roa, & Gradilla Hernández, 2022)” 
	• Technical publication no. 680 “(Mexican Institute of Transportation (IMT), Mendoza Sánchez, García Roa, & Gradilla Hernández, 2022)” 
	• Technical publication no. 680 “(Mexican Institute of Transportation (IMT), Mendoza Sánchez, García Roa, & Gradilla Hernández, 2022)” 

	• Design Manual for wildlife crossings on roads (Directorate-General for Technical Services. Mexico City, 2020). 
	• Design Manual for wildlife crossings on roads (Directorate-General for Technical Services. Mexico City, 2020). 






	 
	9.6. Germany. 
	 
	 Current situation  
	• 
	• 
	• 
	• 
	In 2023, the number of reported wildlife-vehicle collisions on German roads was also over 280,000. Unfortunately, people were injured in around 2,351 WVCs. According to insurers, drivers are at greater risk of injury in spring and autumn. (Automobilclub von deutschland (AvD), 2024). 
	• Federal defragmentation programme (Bundesprogramm Wiedervernetzung) (Interministerielle Arbeitsgruppe Wiedervernetzung BMU/BMVBS, 2012). 
	• Federal defragmentation programme (Bundesprogramm Wiedervernetzung) (Interministerielle Arbeitsgruppe Wiedervernetzung BMU/BMVBS, 2012). 
	• Federal defragmentation programme (Bundesprogramm Wiedervernetzung) (Interministerielle Arbeitsgruppe Wiedervernetzung BMU/BMVBS, 2012). 

	• App to record run-over animals (Tierfund-Kataster) (Das Tierfund-Kataster). 
	• App to record run-over animals (Tierfund-Kataster) (Das Tierfund-Kataster). 

	• Landeskonzept Wiedervernetzung an Straßen in Baden-Württemberg (Ministerium für Verkehr und Infrastruktur BadenWürttemberg, 2015) 
	• Landeskonzept Wiedervernetzung an Straßen in Baden-Württemberg (Ministerium für Verkehr und Infrastruktur BadenWürttemberg, 2015) 





	 Measures introduced  
	 
	Wildlife hazard warning sign. 
	Wildlife hazard warning sign. 
	Wildlife hazard warning sign. 
	Wildlife hazard warning sign. 
	Wildlife hazard warning sign. 
	Under the General Administrative Regulations on Road Traffic (VwV-StVO), traffic sign 142, Wild animals crossing (
	Under the General Administrative Regulations on Road Traffic (VwV-StVO), traffic sign 142, Wild animals crossing (
	Figure 109
	Figure 109

	) may only be deployed on roads with fast-moving traffic for certain road sections where wildlife is likely to cross the carriageway. (Christian Trothe, 2016). 

	Effectiveness: no information. 


	 
	 
	 
	Figure 109. Wildlife hazard warning sign. (Christian Trothe, 2016). 


	Seasonal wildlife hazard warning signs (
	Seasonal wildlife hazard warning signs (
	Seasonal wildlife hazard warning signs (
	Seasonal wildlife hazard warning signs (
	Figure 110
	Figure 110

	). 

	Can be used to alert to heavy wildlife traffic. Prior authorisation for installation must be obtained from the authority responsible for roads. Installation is generally limited to the period between October and mid-December. (Christian Trothe, 2016). 
	Effectiveness: no information. 


	 
	 
	 
	Figure 110. Wildlife hazard warning sign. (Christian Trothe, 2016). 




	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Figure 111. Wooded central reservation providing bat habitat. Source: Kortemeier Brokmann (Bundesanstalt für Straßenwesen (bast). Forschungsprogramm Straßenwesen, 2015). 

	Wooded areas on motorway central reservations providing bat habitat. 
	Wooded areas on motorway central reservations providing bat habitat. 
	Autobahn A 2 passes through a large forested area containing near-natural areas with 14 species of bats, 10 of which have been detected in the central reservation. The bats only use the central reservation to fly over at heights of 10 to 20 m above the ground. The wooded central reservation is of great importance as a overflight aid for bats (
	Autobahn A 2 passes through a large forested area containing near-natural areas with 14 species of bats, 10 of which have been detected in the central reservation. The bats only use the central reservation to fly over at heights of 10 to 20 m above the ground. The wooded central reservation is of great importance as a overflight aid for bats (
	Figure 111
	Figure 111

	). This should be taken into account in all tree management measures. (Bundesanstalt für Straßenwesen (bast). Forschungsprogramm Straßenwesen, 2015). 

	Effectiveness: no information. 




	 
	Reflectors. (
	Reflectors. (
	Reflectors. (
	Reflectors. (
	Reflectors. (
	Reflectors. (
	Figure 112
	Figure 112

	). 

	Effectiveness: The effectiveness of two measures to prevent WVCs was analysed on 28 selected road sections in Schleswig-Holstein over a four-year period. The number of accidents fell by between 41% and 85% (63% on average) on the roads fitted with blue semicircular reflectors. Although it is not possible to rule out a familiarisation effect, the fluctuations of over 200% in accident rates that already existed before the reflectors were installed do not allow for any clear indications of this. (Christian Tro
	2016). 


	Figure 112. Reflectors. (Christian Trothe, 2016). 
	Figure 112. Reflectors. (Christian Trothe, 2016). 
	Figure 112. Reflectors. (Christian Trothe, 2016). 


	Olfactory repellents, scent fences (
	Olfactory repellents, scent fences (
	Olfactory repellents, scent fences (
	Olfactory repellents, scent fences (
	Figure 113
	Figure 113

	). 

	Effectiveness: The effectiveness of two measures to prevent WVCs was analysed on 28 selected road sections in Schleswig-Holstein over a four-year period. The number of accidents fell by between 33% and 94% (56% on average) on the roads fitted with scent fences 
	over the four years of the study compared to previous years. The number of wildlife accidents only remained virtually unchanged on two roads. (Christian Trothe, 2016). 


	Figure 113. Installation of the scent fence. (HAGOPUR 2011, modified). (Christian Trothe, 2016). 
	Figure 113. Installation of the scent fence. (HAGOPUR 2011, modified). (Christian Trothe, 2016). 
	Figure 113. Installation of the scent fence. (HAGOPUR 2011, modified). (Christian Trothe, 2016). 


	Wildlife overpasses and underpasses (
	Wildlife overpasses and underpasses (
	Wildlife overpasses and underpasses (
	Wildlife overpasses and underpasses (
	Figure
	Figure

	 
	114
	114

	). 

	Effectiveness: no information. 


	 
	 
	 
	 
	 
	 
	Figure 114. Green bridge and game fencing in Kiebitzholm, near Bad Segeberg. Photo by: Bernot aerial photography service. 
	(Süddeutsche Zeitung Magazine. Von Roland Schulz, 2018). 




	v 
	Game fencing. (
	Game fencing. (
	Game fencing. (
	Game fencing. (
	Game fencing. (
	Game fencing. (
	Figure 115
	Figure 115

	). Effectiveness: no information. 



	 
	 
	 
	 
	 
	Figure 115. Game fencing. (Interministerielle Arbeitsgruppe Wiedervernetzung BMU/BMVBS, 2012). 


	Amphibian crossings (
	Amphibian crossings (
	Amphibian crossings (
	Amphibian crossings (
	Figure 116
	Figure 116

	). Effectiveness: no information. 



	 
	 
	 
	 
	 
	Figure 116. Amphibian crossings. (Ministerium für Verkehr und Infrastruktur BadenWürttemberg, 2015). 


	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  


	No information. 
	No information. 
	No information. 


	  Strategies  
	  Strategies  
	  Strategies  


	Federal defragmentation programme (Bundesprogramm Wiedervernetzung) (Interministerielle Arbeitsgruppe Wiedervernetzung BMU/BMVBS, 2012). The programme, adopted in 2012, aims to reconnect habitat corridors cut off by the federal road network. It does not include measures for other modes of transport or measures for the secondary road network. It includes a list of the sections of federal autobahns and roads in Baden-Württemberg where measures will be implemented to reconnect habitats in the medium and long t
	Federal defragmentation programme (Bundesprogramm Wiedervernetzung) (Interministerielle Arbeitsgruppe Wiedervernetzung BMU/BMVBS, 2012). The programme, adopted in 2012, aims to reconnect habitat corridors cut off by the federal road network. It does not include measures for other modes of transport or measures for the secondary road network. It includes a list of the sections of federal autobahns and roads in Baden-Württemberg where measures will be implemented to reconnect habitats in the medium and long t
	Federal defragmentation programme (Bundesprogramm Wiedervernetzung) (Interministerielle Arbeitsgruppe Wiedervernetzung BMU/BMVBS, 2012). The programme, adopted in 2012, aims to reconnect habitat corridors cut off by the federal road network. It does not include measures for other modes of transport or measures for the secondary road network. It includes a list of the sections of federal autobahns and roads in Baden-Württemberg where measures will be implemented to reconnect habitats in the medium and long t


	  Comments  
	  Comments  
	  Comments  


	The study Straßenausstattung und Fallenwirkung für Tiere (Street furniture and trap effect for animals) (Kramer-Rowold, Ehrentrud M, & Rowold, Wolfgang A, 2011) analyses the trap effect of various elements of road structures and street furniture when animals, given the location and construction, enter accidentally or deliberately, cannot get out again and are highly likely to die. These are usually animals from groups of particular strictly protected species. A website was created to present the R&D project
	The study Straßenausstattung und Fallenwirkung für Tiere (Street furniture and trap effect for animals) (Kramer-Rowold, Ehrentrud M, & Rowold, Wolfgang A, 2011) analyses the trap effect of various elements of road structures and street furniture when animals, given the location and construction, enter accidentally or deliberately, cannot get out again and are highly likely to die. These are usually animals from groups of particular strictly protected species. A website was created to present the R&D project
	The study Straßenausstattung und Fallenwirkung für Tiere (Street furniture and trap effect for animals) (Kramer-Rowold, Ehrentrud M, & Rowold, Wolfgang A, 2011) analyses the trap effect of various elements of road structures and street furniture when animals, given the location and construction, enter accidentally or deliberately, cannot get out again and are highly likely to die. These are usually animals from groups of particular strictly protected species. A website was created to present the R&D project
	The study Straßenausstattung und Fallenwirkung für Tiere (Street furniture and trap effect for animals) (Kramer-Rowold, Ehrentrud M, & Rowold, Wolfgang A, 2011) analyses the trap effect of various elements of road structures and street furniture when animals, given the location and construction, enter accidentally or deliberately, cannot get out again and are highly likely to die. These are usually animals from groups of particular strictly protected species. A website was created to present the R&D project
	www.traps-at-streets.de).
	www.traps-at-streets.de).

	 The study area included the transport network of the federal states of Lower Saxony and North Rhine-Westphalia. It analysed lighting elements, soundproof screens, concrete protective walls, slope and embankment protections, protective fences 

	or wildlife barriers, drains, kerbs and bridges. 




	 
	 
	 
	 
	 
	 
	Figure 117. App to record run-over animals (Tierfund-Kataster). 

	App to record run-over animals (
	App to record run-over animals (
	App to record run-over animals (
	Figure 117
	Figure 117

	) (Tierfund-Kataster) (Das Tierfund-Kataster). Provides a standardised and specific national-level register of wild animals killed in collisions and by other causes. The data is compiled in a central database, where it is checked and assessed with the aim of identifying wildlife-vehicle collision hotspots and acting on them. The data collected also helps to detect and contain animal diseases such as African swine fever and provides information on causes of death, such as fences and wind turbines. 

	The register is a project of the Schleswig-Holstein State Hunting Association and Christian Albrechts University in Kiel. The prototype began operating in 2011. The German Hunting Association (DJV) extended the project to the whole of Germany in 2016. 




	 References  
	 
	 
	9.7. Belgium. 
	 
	 Current situation  
	There is no clear pattern in the number of wild animals killed on Belgian roads 
	There is no clear pattern in the number of wild animals killed on Belgian roads 
	(Table 16
	(Table 16

	): 

	 
	Year 
	Year 
	Year 
	Year 
	Year 

	2019 
	2019 

	2020 
	2020 

	2021 
	2021 

	2022 
	2022 

	2023 
	2023 



	No. wild animals killed 
	No. wild animals killed 
	No. wild animals killed 
	No. wild animals killed 

	13,394 
	13,394 

	12,442 
	12,442 

	12,077 
	12,077 

	11,882 
	11,882 

	13,112 
	13,112 




	Table 16. Trend in number of animals killed on roads in Belgium.  (Natuurpunt, n.d.). 
	 Measures introduced  
	 
	 
	 
	 
	 
	Figure
	Figure 118. Underpass for amphibians and sheep. 
	Belgium. Photo: Dieter Verschooren. (vrt nws, 2024). 

	 
	 
	Ecoducts and eco-tunnels (Agentschap Wegen & Verkeer). 
	Ecoducts or green bridges (
	Ecoducts or green bridges (
	Figure 118
	Figure 118

	 and 
	Figure 119
	Figure 119

	) ensure that animals can cross safely. They are built mainly on larger roads and motorways, for use by animals only. It is important to avoid human elements such as smell or noise as much as possible. The vegetation on an ecoduct should match that of the surrounding area as closely as possible. 

	They are supplemented with game fencing. Effectiveness: no information. 




	 
	 
	 
	 
	 
	 
	 

	Name 
	Name 

	Location 
	Location 

	Year opened 
	Year opened 



	N25 
	N25 
	N25 
	N25 

	Merdaalwoud 
	Merdaalwoud 

	Oud-Heverlee 
	Oud-Heverlee 

	2004 
	2004 


	E314 
	E314 
	E314 

	Mechelse Heide 
	Mechelse Heide 

	Opgrimbie 
	Opgrimbie 

	2004 
	2004 


	E19 
	E19 
	E19 

	Vorkempen 
	Vorkempen 

	Loenhout 
	Loenhout 

	2011 
	2011 


	E34 
	E34 
	E34 

	Kempen area 
	Kempen area 
	Belgium - Netherlands 

	Mol Postel 
	Mol Postel 

	2014 
	2014 


	R0 
	R0 
	R0 

	Sonian Forest 
	Sonian Forest 

	Hoeilaart 
	Hoeilaart 

	2018 
	2018 


	  N25 
	  N25 
	  N25 

	Merdaalwoud 
	Merdaalwoud 

	Oud-Heverlee 
	Oud-Heverlee 

	2020 
	2020 




	Figure 119. Ecoduct. Belgium. (Agentschap Wegen & Verkeer). 
	Table 17. Ecoducts in Flanders. (Agentschap Wegen & Verkeer). 
	 
	 
	 
	 
	 
	 
	Figure
	Figure 120. Mixed eco-tunnel. Belgium. (Vlaanderen). 

	Mixed eco-tunnel (Vlaanderen) (
	Mixed eco-tunnel (Vlaanderen) (
	Mixed eco-tunnel (Vlaanderen) (
	Figure 120
	Figure 120

	). 

	Crossing under a road for both animals and people. There is a separate lane for animals and a lane for pedestrians, cyclists, horse riders or local traffic. They are particularly useful in situations with limited, slow traffic. 
	Effectiveness: no information. 



	 
	 
	 
	 
	Figure
	Figure 121. Adapted culvert. Belgium. (Van der Liden Beton bv). 

	Adapted culverts (Agentschap Wegen & Verkeer). Adapting culverts for wildlife to cross (
	Adapted culverts (Agentschap Wegen & Verkeer). Adapting culverts for wildlife to cross (
	Adapted culverts (Agentschap Wegen & Verkeer). Adapting culverts for wildlife to cross (
	Figure
	Figure

	 
	121
	121

	). A raised ledge may be built, or not. If a ledge is built, it is advisable to cover the top with soil to make it look more natural. 

	Appropriate game fencing is recommended to prevent land animals from entering the road. 
	Effectiveness: no information. 




	 
	 
	 
	 
	 
	 
	Figure
	Figure 122. Amphibian crossings. Belgium (Vlaanderen). 

	Amphibian crossings (Vlaanderen). 
	Amphibian crossings (Vlaanderen). 
	Dry tunnel ensuring that frogs, toads and salamanders in particular can make their annual journeys to and from their breeding grounds (the "toad migration") safely and without being run over (
	Dry tunnel ensuring that frogs, toads and salamanders in particular can make their annual journeys to and from their breeding grounds (the "toad migration") safely and without being run over (
	Figure 122
	Figure 122

	). 

	It is usually a small concrete tube built into or below the road surface. As amphibians do not live permanently underground, it is important for the structure to be open, with openings at the top and a sufficiently large cross-section. 
	A guiding structure should be provided at the entrance to the tunnel. Effectiveness: no information. 



	 
	 
	 
	 
	Figure
	Figure 123. Wildlife alert systems for drivers. Belgium. (Agentschap Wegen & Verkeer). 

	Wildlife alert systems for drivers. (Agentschap Wegen & Verkeer). 
	Wildlife alert systems for drivers. (Agentschap Wegen & Verkeer). 
	Wildlife alert systems (wild animal detection systems) register the movement of animals near the road and warn drivers so they can adjust their speed accordingly. These systems typically use infrared detection (
	Wildlife alert systems (wild animal detection systems) register the movement of animals near the road and warn drivers so they can adjust their speed accordingly. These systems typically use infrared detection (
	Figure 123
	Figure 123

	). 

	Effectiveness: no information. 


	 
	 
	 
	Figure
	Figure 124. Tree bridge for squirrels. Belgium. (Vlaanderen). 

	Tree bridges (Vlaanderen). 
	Tree bridges (Vlaanderen). 
	Simple structure that provides a crossing for tree-dwelling species, primarily squirrels. Specially designed structures on an overhead gantry joined to nearby treetops with strong ropes (
	Simple structure that provides a crossing for tree-dwelling species, primarily squirrels. Specially designed structures on an overhead gantry joined to nearby treetops with strong ropes (
	Figure
	Figure

	 
	124
	124

	). 

	Most importantly, it should be high enough above traffic and very well connected to the treetops to function properly. The wider the road and, therefore, the greater the separation between the treetops, the less effective the bridge will be. 
	Effectiveness: no information. 


	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  


	No information. 
	No information. 
	No information. 

	 
	 


	  Strategies  
	  Strategies  
	  Strategies  

	 
	 


	In 2019, the Agency for Roads and Traffic (AWV), the Department of the Environment (DOMG) and the Agency for Nature and Forests (ANB) adopted the Flemish Action Programme for Ecological Defragmentation (VAPEO). VAPEO ensures structured planning and the implementation of defragmentation measures for existing transport infrastructure, thereby contributing to the restoration of ecosystems and the development of a coherent nature network. 
	In 2019, the Agency for Roads and Traffic (AWV), the Department of the Environment (DOMG) and the Agency for Nature and Forests (ANB) adopted the Flemish Action Programme for Ecological Defragmentation (VAPEO). VAPEO ensures structured planning and the implementation of defragmentation measures for existing transport infrastructure, thereby contributing to the restoration of ecosystems and the development of a coherent nature network. 
	In 2019, the Agency for Roads and Traffic (AWV), the Department of the Environment (DOMG) and the Agency for Nature and Forests (ANB) adopted the Flemish Action Programme for Ecological Defragmentation (VAPEO). VAPEO ensures structured planning and the implementation of defragmentation measures for existing transport infrastructure, thereby contributing to the restoration of ecosystems and the development of a coherent nature network. 
	The Department for the Environment, Nature and Energy (LNE) of the Flemish Government and the organisations Natuurpunt and Vogelbescherming Vlaanderen take part in the “Dieren onder de wielen” (Animals under wheels) project (Natuurpunt, n.d.). As part of the programme, volunteers record their routes and report observations, making it possible to monitor hotspots. 


	  Comments  
	  Comments  
	  Comments  

	 
	 


	The Flemish Agency for Roads and Traffic (AWV) has produced a Guideline on the possible measures to be adopted to reduce road accidents and increase ecological connectivity: Vademecum of nature and infrastructure (Vademecum Natuurtechniek) (Agentschap Wegen en Verkeer, 2023). 
	The Flemish Agency for Roads and Traffic (AWV) has produced a Guideline on the possible measures to be adopted to reduce road accidents and increase ecological connectivity: Vademecum of nature and infrastructure (Vademecum Natuurtechniek) (Agentschap Wegen en Verkeer, 2023). 
	The Flemish Agency for Roads and Traffic (AWV) has produced a Guideline on the possible measures to be adopted to reduce road accidents and increase ecological connectivity: Vademecum of nature and infrastructure (Vademecum Natuurtechniek) (Agentschap Wegen en Verkeer, 2023). 
	There is no specific procedure for managing the presence of animals on roads. The AWV has a removal and reporting procedure for animal carcasses on roads managed and owned by Flanders. Different measures are adopted according to the type of road and animals. The entities involved are AWV, the police, the Marten Network (in the case of martens, beavers, polecats, badgers, stoats, American minks, lynx, muntjacs, otters, skunks, weasels, raccoons, raccoon dogs, wild cats or wolves), for further investigation, 


	 References  
	 References  
	 References  

	 
	 


	• Vademecum Natuurtechniek (Agentschap Wegen en Verkeer, 2023) 
	• Vademecum Natuurtechniek (Agentschap Wegen en Verkeer, 2023) 
	• Vademecum Natuurtechniek (Agentschap Wegen en Verkeer, 2023) 
	• Vademecum Natuurtechniek (Agentschap Wegen en Verkeer, 2023) 
	• Vademecum Natuurtechniek (Agentschap Wegen en Verkeer, 2023) 

	• VLAAMS ACTIEPROGRAMMA ECOLOGISCHE ONTSNIPPERING (VAPEO) (Vlaanderen verbeelding werkt, 2020). 
	• VLAAMS ACTIEPROGRAMMA ECOLOGISCHE ONTSNIPPERING (VAPEO) (Vlaanderen verbeelding werkt, 2020). 

	• VAPEO - Vlaams Actieprogramma Ecologische Ontsnippering (Vlaanderen verbeelding werkt). 
	• VAPEO - Vlaams Actieprogramma Ecologische Ontsnippering (Vlaanderen verbeelding werkt). 

	• Management of animals on roads (Vlaanderen verbeelding werkt, n.d.). 
	• Management of animals on roads (Vlaanderen verbeelding werkt, n.d.). 

	• “Dieren onder de wielen” project (Animals under wheels) (Natuurpunt, n.d.). 
	• “Dieren onder de wielen” project (Animals under wheels) (Natuurpunt, n.d.). 






	 
	 
	 
	9.8. Croatia. 
	 
	  Current situation  
	  Current situation  
	  Current situation  
	  Current situation  
	  Current situation  


	Traffic accidents involving animals have decreased over the last five years on state-owned roads in Croatia. (Croatian Roads Ltd.). 
	Traffic accidents involving animals have decreased over the last five years on state-owned roads in Croatia. (Croatian Roads Ltd.). 
	Traffic accidents involving animals have decreased over the last five years on state-owned roads in Croatia. (Croatian Roads Ltd.). 




	 Measures introduced  
	 
	 
	 
	 
	 
	 
	Figure
	Figure 125. Animals on Road warning sign. Croatia. (Croatian Roads Ltd.). 

	 
	 
	Animal hazard warning signs. 
	Used throughout the road network to indicate the presence of animals, especially roe deer and wild boar (
	Used throughout the road network to indicate the presence of animals, especially roe deer and wild boar (
	Figure 125
	Figure 125

	). 

	Effectiveness: no information. 



	 
	 
	 
	 
	Figure
	Figure 126. Diagram of traffic delineator post with optical reflector. Croatia. (Croatian Roads Ltd.). 

	Reflectors. 
	Reflectors. 
	Optical reflectors are installed on traffic delineator posts on some road sections 
	Optical reflectors are installed on traffic delineator posts on some road sections 
	(Figure 126
	(Figure 126

	). 

	Effectiveness: no information. 


	 
	 
	 
	Figure
	Figure 127. Game fencing. Croatia. (Croatian Roads Ltd.). 

	Game fencing. 
	Game fencing. 
	Usually wire mesh fences, 2 to 2.5 m high, running parallel to the road on motorways and dual carriageways (
	Usually wire mesh fences, 2 to 2.5 m high, running parallel to the road on motorways and dual carriageways (
	Figure 127
	Figure 127

	). 

	Effectiveness: no information. 


	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  


	Wildlife-vehicle collision hotspots are identified based on data provided by the municipalities that manage hunting areas and wildlife migration. This principle has been in use since 2010. (Croatian Roads Ltd.). 
	Wildlife-vehicle collision hotspots are identified based on data provided by the municipalities that manage hunting areas and wildlife migration. This principle has been in use since 2010. (Croatian Roads Ltd.). 
	Wildlife-vehicle collision hotspots are identified based on data provided by the municipalities that manage hunting areas and wildlife migration. This principle has been in use since 2010. (Croatian Roads Ltd.). 


	  Strategies  
	  Strategies  
	  Strategies  

	 
	 


	No information. 
	No information. 
	No information. 
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	  Comments  
	  Comments  

	 
	 


	No information. 
	No information. 
	No information. 
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	• Croatian Roads Ltd. 
	• Croatian Roads Ltd. 
	• Croatian Roads Ltd. 
	• Croatian Roads Ltd. 
	• Croatian Roads Ltd. 



	 
	 




	 
	 
	9.9. Finland. 
	 
	  Current situation  
	  Current situation  
	  Current situation  
	  Current situation  
	  Current situation  


	• In Finland, there has been no increase in traffic accidents involving deer or other large animals, but likewise there has been no decrease in recent years. The population of various deer species is regulated by hunting. 
	• In Finland, there has been no increase in traffic accidents involving deer or other large animals, but likewise there has been no decrease in recent years. The population of various deer species is regulated by hunting. 
	• In Finland, there has been no increase in traffic accidents involving deer or other large animals, but likewise there has been no decrease in recent years. The population of various deer species is regulated by hunting. 
	• In Finland, there has been no increase in traffic accidents involving deer or other large animals, but likewise there has been no decrease in recent years. The population of various deer species is regulated by hunting. 
	• In Finland, there has been no increase in traffic accidents involving deer or other large animals, but likewise there has been no decrease in recent years. The population of various deer species is regulated by hunting. 

	• Population is the most significant factor explaining the number of accidents. Finland has a large reindeer breeding area in Lapland. 
	• Population is the most significant factor explaining the number of accidents. Finland has a large reindeer breeding area in Lapland. 

	• There is no accurate data on accidents involving small animals. 
	• There is no accurate data on accidents involving small animals. 

	• According to preliminary data from Statistics Finland, three people died and 111 were injured in accidents involving animals in 2023. Of the fatalities, one died in an accident involving an elk and two in an accident involving deer. Three out of four injuries occurred in accidents involving elk. In 2023, there were nearly 13,000 accidents involving game animals. Collisions with white-tailed deer accounted for nearly half of all accidents (almost 5,700). 
	• According to preliminary data from Statistics Finland, three people died and 111 were injured in accidents involving animals in 2023. Of the fatalities, one died in an accident involving an elk and two in an accident involving deer. Three out of four injuries occurred in accidents involving elk. In 2023, there were nearly 13,000 accidents involving game animals. Collisions with white-tailed deer accounted for nearly half of all accidents (almost 5,700). 

	• Between 4,000 and 4,500 collisions with reindeer occur each year, according to Statistics Finland data. 
	• Between 4,000 and 4,500 collisions with reindeer occur each year, according to Statistics Finland data. 

	• According to the Crash Data Institute (OTI), there were 27 fatal animal crashes between 2011 and 2020, only five of which involved an animal other than an elk. One in two accidents involved motorcyclists, making them the most vulnerable road user group. 
	• According to the Crash Data Institute (OTI), there were 27 fatal animal crashes between 2011 and 2020, only five of which involved an animal other than an elk. One in two accidents involved motorcyclists, making them the most vulnerable road user group. 






	 Measures introduced  
	 
	 
	 
	 
	 
	Figure
	Figure 128. Hazard warning signs. Finland. (Väylävirasto Trafikledsverket). 

	Hazard warning signs. (
	Hazard warning signs. (
	Hazard warning signs. (
	Figure 128
	Figure 128

	)  

	Effectiveness: no information. 



	 
	 
	 
	 
	 
	Figure
	Figure 129. Wildlife crossing. Valtatien 7 (E18) rakentaminen moottoritieksi välillä Loviisa–Kotka. (Elinkeino, 2010). 
	 
	Figure
	Figure 130. Wildlife underpass. Finland. Photo by: Milla Niemi (Yle, 2016). 

	Wildlife crossings and game fencing (
	Wildlife crossings and game fencing (
	Wildlife crossings and game fencing (
	Figure 129
	Figure 129

	 and 
	Figure 130
	Figure 130

	). Effectiveness: The wildlife crossing built on the motorway between Turku and Helsinki at Lohjanharju in Uusimaa has been in use for ten years. Deer and other animals have used them more frequently since the trees have grown. 

	Effectiveness: no information. 




	 
	 
	 
	 
	 
	 
	Figure
	Figure 131. Adapted culvert. Finland. Photo by: Milla Niemi (Yle, 2016). 

	Adapted culverts (
	Adapted culverts (
	Adapted culverts (
	Figure 131
	Figure 131

	).  

	Effectiveness: no information. 



	 
	 
	 
	 
	Figure
	Figure 132. Clearance of vegetation from road verges. 
	Finland. (Yle, 2021). 

	Clearance of vegetation from road verges (
	Clearance of vegetation from road verges (
	Clearance of vegetation from road verges (
	Figure132
	Figure132

	). Effectiveness: no information. 



	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  


	No information. 
	No information. 
	No information. 

	 
	 


	  Strategies  
	  Strategies  
	  Strategies  

	 
	 


	No information. 
	No information. 
	No information. 

	 
	 


	  Comments  
	  Comments  
	  Comments  

	 
	 


	All fatal traffic accidents are investigated in Finland. To improve road safety, it is necessary to reduce elk and deer populations, prevent them from entering the roadway by constructing fences and corridors, monitor deer routes and clear hard shoulders. 
	All fatal traffic accidents are investigated in Finland. To improve road safety, it is necessary to reduce elk and deer populations, prevent them from entering the roadway by constructing fences and corridors, monitor deer routes and clear hard shoulders. 
	All fatal traffic accidents are investigated in Finland. To improve road safety, it is necessary to reduce elk and deer populations, prevent them from entering the roadway by constructing fences and corridors, monitor deer routes and clear hard shoulders. 
	Action is taken to make drivers aware of the risks of driving at dusk and in the dark and urge them to reduce their speed in areas with deer warning signs. Particular emphasis is placed on making motorcyclists aware of the risk of deer at specific times. 
	To make it easier to see animals, roadside clearing is stepped up and, if necessary, trees are removed from the entire road area. 




	 
	 
	 
	 
	 
	 
	Figure
	Figure 133. Porokello app. Finland. (World highways, 2018). 

	The Porokello (Reindeer Bell) app (
	The Porokello (Reindeer Bell) app (
	The Porokello (Reindeer Bell) app (
	Figure 133
	Figure 133

	), developed in 2016 as part of a research project, alerted users to the possible presence of reindeer on the road with real-time sound and images using geolocation data. The app was piloted with 1,800 commercial vehicle drivers who received specific training, coordinated by the Lapland Centre for Economic Development, Transport and the Environment; when the drivers encountered a reindeer on the road or the verge, they were required to use the app to send a message to other users. 

	As regards effectiveness, 3,470 reindeer accidents were recorded in 2016, a drop of 838 compared to the 4,308 reported the previous year. 
	Reindeer alerts have been available since November 2016 on the V-Traffic service, reaching more than half a million users in Finland though navigation devices and a mobile app; between 50 and 1,000 reindeer sightings are sent every day. 
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	• Finnish Road Safety Council (Finnish Road Safety Council. Liikenneturva, n.d.). 






	 
	 
	9.10. France. 
	 
	P
	Span
	 Current situation  Wildlife-vehicle collisions numbered 30,000 in 2010 according to data from the FGAO (Fonds de Garantie de Victimes, a body that provides coverage for traffic accident victims when the person responsible for the accident is not identified or is insolvent, as in the case of animals) (Accueil du Sénat, 2022). They have continued to rise since then, but the final number is not known because the FGAO ended its participation in statistics in 2010 
	(Figure 134
	(Figure 134

	). 

	 
	 
	Figure
	 
	Figure 134. Comparison of number of road accidents resulting in injuries and number of accidents involving (large) wild animals between 1997 and 2017. (Animal-cross, 2023). 
	11 people died in accidents involving animals in 2023. In eight cases it was a wild animal. In the 2021-2023 period, there were 36 fatalities (including 24 caused by wild animals). (Observatoire national interministériel de la sécurité routière, 2024) 
	 Measures introduced  
	 
	 
	 
	 
	 
	Figure
	Figure 135. Hazard warning sign, wildlife on road. Route avec le panneau A15b et son panonceau M2 (7 Km.) (Wikipedia). 

	 
	 
	Animals on Road warning signs (
	Animals on Road warning signs (
	Figure 135
	Figure 135

	). 

	Effectiveness: no information. 



	 
	 
	 
	 
	Figure
	Figure 136. Wildlife crossing in Varennes. ((Patrimoine(s) de L´Ain, n.d.), 2019). 

	Ecoducts and wildlife overpasses. 
	Ecoducts and wildlife overpasses. 
	Green bridges make it possible to reconnect the ecological corridor on either side of an infrastructure and provide a crossing place for local animal species: deer, wild boar, roe deer, reptiles, toads and other amphibians, etc. (
	Green bridges make it possible to reconnect the ecological corridor on either side of an infrastructure and provide a crossing place for local animal species: deer, wild boar, roe deer, reptiles, toads and other amphibians, etc. (
	Figure 136
	Figure 136

	). 

	The ITTECOP programme (Transport and energy Infrastructure, Territories, Ecosystems and Landscapes) is a research incentive programme led by the Ministry of Ecological Transition (MTE), in coordination with the Environment and Energy Management Agency (ADEME). The ITTECOP programme participates in the Photoroute Project (ITTECOP programme, 2022), also known as KIPASS, forming part of the 
	The ITTECOP programme (Transport and energy Infrastructure, Territories, Ecosystems and Landscapes) is a research incentive programme led by the Ministry of Ecological Transition (MTE), in coordination with the Environment and Energy Management Agency (ADEME). The ITTECOP programme participates in the Photoroute Project (ITTECOP programme, 2022), also known as KIPASS, forming part of the 
	EFACILT project (Study of the impact of linear transport infrastructure on
	EFACILT project (Study of the impact of linear transport infrastructure on

	 
	wildlife).
	wildlife).

	 One of the aims of this project is to classify the use of wildlife crossings by wild animals. To this end, motion-detecting camera traps were installed at various crossing points. After the photographs are collected, they are analysed to determine which species use the routes, how often, in which direction and even at what time of year. This information is used to identify places where connectivity is disrupted and propose solutions, such as choosing the most suitable locations for wildlife crossings. 

	Effectiveness: no information. 




	 
	 
	 
	 
	 
	 
	Figure
	Figure 137. Warning device triggered when wildlife is detected 
	© Departament of Ain (Patrimoine(s) 
	de L´Ain, n.d.). 

	Wildlife detection and driver alert system. (Patrimoine(s) de L´Ain, n.d.). 
	Wildlife detection and driver alert system. (Patrimoine(s) de L´Ain, n.d.). 
	Designed to ensure the movement of wildlife, the device makes it possible to warn drivers that an animal is nearby and prevent accidents to some degree (
	Designed to ensure the movement of wildlife, the device makes it possible to warn drivers that an animal is nearby and prevent accidents to some degree (
	Figure 137
	Figure 137

	). 

	Effectiveness: high. (Lacroix). 



	 
	 
	 
	 
	Figure
	Figure 138. Example of adaptation of culverts (CEREMA, 2021). 

	Adapted culverts. (
	Adapted culverts. (
	Adapted culverts. (
	Figure 138
	Figure 138

	).  

	Effectiveness: no information. 


	 
	 
	 
	Figure
	Figure 139. Escape ramp. ESCAPE XXL project. (ITTECOP Programme, 2020). 

	Game fencing and escape systems. 
	Game fencing and escape systems. 
	The ITTECOP (Transport and energy Infrastructure, Territories, Ecosystems and Landscapes) programme includes "ESCAPE XXL" (
	The ITTECOP (Transport and energy Infrastructure, Territories, Ecosystems and Landscapes) programme includes "ESCAPE XXL" (
	Figure 139
	Figure 139

	) which analyses strategies to reduce WVCs on transport infrastructure with devices such as ramps and gates for ungulates, prioritising road safety and animal protection. It proposes four lines of research: effectiveness of devices, influence of surroundings, technical optimisation and legal certainty. In addition, it provides detailed recommendations for the design and monitoring of these solutions, highlighting the need for proper maintenance and long-term studies (ITTECOP Programme, 2022). 

	Effectiveness: The effective use of various types of escape systems by ungulates has been confirmed. 


	 
	 
	 
	Figure
	Figure 140. Amphibian crossings. 
	Hospitals in the municipality of Burbanche © 
	Department of Ain / Marjorie Léorier. (Patrimoine(s) de L´Ain, n.d.). 

	Amphibian crossings (Patrimoine(s) de L´Ain, n.d.). 
	Amphibian crossings (Patrimoine(s) de L´Ain, n.d.). 
	When a road separates forest from wetlands, hundreds, even thousands, of amphibians can be crushed by motorists, particularly in areas with heavy traffic. 
	Specific actions can be considered once the target species are identified and the exact location of migratory corridors is ascertained (
	Specific actions can be considered once the target species are identified and the exact location of migratory corridors is ascertained (
	Figure 140
	Figure 140

	). 

	Effectiveness: no information. 




	 
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  


	The MNHN (Muséum National d’Histoire Naturelle) and the SPN (Service du Patrimoine Naturel) are implementing a national collision register procedure in collaboration with the interdepartmental road directorates (DIR). Each participating DIR engages its road maintenance officers: during their daily patrols, officers observe roadkill and gather three data points: species (or species group when an accurate identification is not possible due to the state of the animal), date and exact location of the collision.
	The MNHN (Muséum National d’Histoire Naturelle) and the SPN (Service du Patrimoine Naturel) are implementing a national collision register procedure in collaboration with the interdepartmental road directorates (DIR). Each participating DIR engages its road maintenance officers: during their daily patrols, officers observe roadkill and gather three data points: species (or species group when an accurate identification is not possible due to the state of the animal), date and exact location of the collision.
	The MNHN (Muséum National d’Histoire Naturelle) and the SPN (Service du Patrimoine Naturel) are implementing a national collision register procedure in collaboration with the interdepartmental road directorates (DIR). Each participating DIR engages its road maintenance officers: during their daily patrols, officers observe roadkill and gather three data points: species (or species group when an accurate identification is not possible due to the state of the animal), date and exact location of the collision.
	Each year, the DIRs submit their data to the MNHN, which centralises it and performs a spatial analysis, providing a diagnosis of wildlife-vehicle collision hotspots. In 2018, eight out of 11 DIRs took part and nearly 27,000 new collision data points were recorded. 


	   Strategies  
	   Strategies  
	   Strategies  


	To combat biodiversity loss, France launched a policy, through the Grenelle environmental laws of 2009-2010 
	To combat biodiversity loss, France launched a policy, through the Grenelle environmental laws of 2009-2010 
	To combat biodiversity loss, France launched a policy, through the Grenelle environmental laws of 2009-2010 
	and the establishment of a green and blue framework, to halt biodiversity loss by attempting to preserve, manage and restore ecological continuity in good condition. These provisions apply in particular to infrastructure and must be taken into account when it is designed or even updated. These provisions are also enhanced by the 2016 law, which aims to prevent, if not reduce, damage to biodiversity and ultimately offset residual impacts. 
	CEREMA (Centre d'Études et d'Expertise sur les Risques, l'Environnement, la Mobilité et l'Aménagement) is a public agency that conducts technical studies on infrastructure and transport. It publishes reports on preventive measures such as wildlife crossings and road planning, as well as technical guidelines, including: 
	• Passage pour la grande faune. Guide technique (Large wildlife crossing) (CEREMA, 1993). It outlines the elements necessary for the design and management of effective crossings for large wildlife. It establishes a methodology for a comprehensive approach to the issue and rules for implementation, construction and the development of surrounding areas, enabling road project managers to take the specific needs of wildlife into account. It also elaborates the management and maintenance principles for wildlife 
	• Passage pour la grande faune. Guide technique (Large wildlife crossing) (CEREMA, 1993). It outlines the elements necessary for the design and management of effective crossings for large wildlife. It establishes a methodology for a comprehensive approach to the issue and rules for implementation, construction and the development of surrounding areas, enabling road project managers to take the specific needs of wildlife into account. It also elaborates the management and maintenance principles for wildlife 
	• Passage pour la grande faune. Guide technique (Large wildlife crossing) (CEREMA, 1993). It outlines the elements necessary for the design and management of effective crossings for large wildlife. It establishes a methodology for a comprehensive approach to the issue and rules for implementation, construction and the development of surrounding areas, enabling road project managers to take the specific needs of wildlife into account. It also elaborates the management and maintenance principles for wildlife 

	• Aménagements et mesures pour la petite faune. Guide technique (Provisions and measures for small wildlife.) (CEREMA, 2005). It presents a summary, with as much detail as possible, of national and European knowledge and experience in the field of provisions and measures for small wildlife. 
	• Aménagements et mesures pour la petite faune. Guide technique (Provisions and measures for small wildlife.) (CEREMA, 2005). It presents a summary, with as much detail as possible, of national and European knowledge and experience in the field of provisions and measures for small wildlife. 

	• Les passages à faune Préserver et restaurer les continuités écologiques avec les infrastructures linéaires de transport (Wildlife crossings. Preserving and restoring ecological continuities with linear transport infrastructure) (CEREMA, 2021). To reduce the impact of land transport infrastructure on biodiversity, it is necessary to maintain existing ecological continuities in the design of new projects and the restoration of previously disrupted ecological functions. 
	• Les passages à faune Préserver et restaurer les continuités écologiques avec les infrastructures linéaires de transport (Wildlife crossings. Preserving and restoring ecological continuities with linear transport infrastructure) (CEREMA, 2021). To reduce the impact of land transport infrastructure on biodiversity, it is necessary to maintain existing ecological continuities in the design of new projects and the restoration of previously disrupted ecological functions. 

	• Clôtures routières et ferroviaires & faune sauvage - Critères de choix et recommandations d’implantation (Road and railway fences and wildlife: selection criteria and recommendations for installation) (CEREMA, 2019). The aim of installing fences along road infrastructure is to keep users safe from collisions with large wild animals, but also to protect the biodiversity of certain species, particularly the most endangered. 
	• Clôtures routières et ferroviaires & faune sauvage - Critères de choix et recommandations d’implantation (Road and railway fences and wildlife: selection criteria and recommendations for installation) (CEREMA, 2019). The aim of installing fences along road infrastructure is to keep users safe from collisions with large wild animals, but also to protect the biodiversity of certain species, particularly the most endangered. 




	  Comments  
	  Comments  
	  Comments  


	The VIGIFAUNE online platform was created to allow anybody who encounters a wild animal killed by road or rail traffic, or drowned in a canal, to instantly report georeferenced information (XY coordinates) using a mobile phone application. This allows it to identify accident hotspots with a view to implementing a policy to reduce the impact of infrastructure on the movement needs of wildlife and improve the safety of road users. The platform now has more than 2,700 registered users, making it possible to re
	The VIGIFAUNE online platform was created to allow anybody who encounters a wild animal killed by road or rail traffic, or drowned in a canal, to instantly report georeferenced information (XY coordinates) using a mobile phone application. This allows it to identify accident hotspots with a view to implementing a policy to reduce the impact of infrastructure on the movement needs of wildlife and improve the safety of road users. The platform now has more than 2,700 registered users, making it possible to re
	The VIGIFAUNE online platform was created to allow anybody who encounters a wild animal killed by road or rail traffic, or drowned in a canal, to instantly report georeferenced information (XY coordinates) using a mobile phone application. This allows it to identify accident hotspots with a view to implementing a policy to reduce the impact of infrastructure on the movement needs of wildlife and improve the safety of road users. The platform now has more than 2,700 registered users, making it possible to re
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	• Patrimoine de L´Ain. Wildlife devices (Patrimoine(s) de L´Ain, n.d.). 
	• Patrimoine de L´Ain. Wildlife devices (Patrimoine(s) de L´Ain, n.d.). 
	• Patrimoine de L´Ain. Wildlife devices (Patrimoine(s) de L´Ain, n.d.). 
	• Patrimoine de L´Ain. Wildlife devices (Patrimoine(s) de L´Ain, n.d.). 
	• Patrimoine de L´Ain. Wildlife devices (Patrimoine(s) de L´Ain, n.d.). 

	• Suivi national des collisions entre la faune sauvage et les véhicules (PatriNat, n.d.). 
	• Suivi national des collisions entre la faune sauvage et les véhicules (PatriNat, n.d.). 

	• Cerema Climat & Terriotoires de Demain (Cerema Climat & Terriotoires de Demain, n.d.). 
	• Cerema Climat & Terriotoires de Demain (Cerema Climat & Terriotoires de Demain, n.d.). 

	• ITTECOP programme (ITTECOP programme, n.d.). 
	• ITTECOP programme (ITTECOP programme, n.d.). 

	• Passage pour la grande faune. Guide technique (Large wildlife crossing) (CEREMA, 1993). 
	• Passage pour la grande faune. Guide technique (Large wildlife crossing) (CEREMA, 1993). 

	• Aménagements et mesures pour la petite faune. Guide technique (Provisions and measures for small wildlife.) (CEREMA, 2005). 
	• Aménagements et mesures pour la petite faune. Guide technique (Provisions and measures for small wildlife.) (CEREMA, 2005). 

	• Les passages à faune Préserver et restaurer les continuités écologiques avec les infrastructures linéaires de transport (Wildlife crossings. Preserving and restoring ecological continuities with linear transport infrastructure) (CEREMA, 2021). 
	• Les passages à faune Préserver et restaurer les continuités écologiques avec les infrastructures linéaires de transport (Wildlife crossings. Preserving and restoring ecological continuities with linear transport infrastructure) (CEREMA, 2021). 

	• Clôtures routières et ferroviaires & faune sauvage - Critères de choix et recommandations d’implantation (Road and 
	• Clôtures routières et ferroviaires & faune sauvage - Critères de choix et recommandations d’implantation (Road and 


	railway fences and wildlife: selection criteria and recommendations for installation) (CEREMA, 2019). 




	 
	 
	9.11. Portugal. 
	 
	  Current situation  
	  Current situation  
	  Current situation  
	  Current situation  
	  Current situation  


	1,539 animal collisions were recorded on roads directly managed by Infraestruturas de Portugal (IP)
	1,539 animal collisions were recorded on roads directly managed by Infraestruturas de Portugal (IP)
	1,539 animal collisions were recorded on roads directly managed by Infraestruturas de Portugal (IP)
	1,539 animal collisions were recorded on roads directly managed by Infraestruturas de Portugal (IP)
	1
	1

	 in 2023, a reduction of approximately 28.3% compared to 2022 (2,147), and 37.7% lower than the average value from 2015 to 2022 (2,471.9) (
	Figure 141
	Figure 141

	). There has been significant variation in the number of run-over animals reported over the years, which is to be expected in view of the natural fluctuations in the abundance of different wildlife populations relating to climate, food availability and epidemic diseases, among other factors. Added to this are other factors such as fluctuations in traffic levels, changes in work teams and differences in sample taking. 

	 
	 
	Figure
	Figure 141. Number of run-over animals recorded. (Infraestruturas de Portugal, 2024). 
	1,051 run-over wild animals were recorded on the network under the direct management of Infraestruturas de Portugal (IP) in 2023. The most impacted group was mammals, with 742 reports, most notably carnivores with 506 reports. The most affected species was foxes with 170 reports, followed by badgers (101 reports) and weasels (87 reports), following a similar pattern to previous years. It is also worth highlighting collisions involving seven Iberian lynxes and one polecat, both endangered species. 




	 Measures introduced  
	 
	 
	 
	 
	 
	 
	Figure
	Figure 142. Lynx hazard warning sign (Wilder, 2018) 

	 
	 
	 
	Figure
	Figure 143. Amphibian hazard warning sign. (Infraestruturas de Portugal (IP), 2024). 

	 
	 
	 
	Wildlife hazard warning signs (
	Wildlife hazard warning signs (
	Figure 142
	Figure 142

	 and 
	Figure
	Figure

	 
	143
	143

	). 

	Effectiveness: no information. 




	 
	 
	 
	 
	1 Infraestruturas de Portugal (IP) is a public company that manages road and rail infrastructure, with the aim of promoting multimodal mobility, ensuring the provision of a safe, efficient and sustainable service. The total length of the network operated by IP is currently 14,860 km, of which 13,833 km are directly managed and 1,027 km are sub-concessioned. The 13,833 km of network under direct management by IP are distributed as follows: IP (Main Roads): 463 km; IC (Supplementary Roads): 1.807 km; EN (Nati
	 
	 
	 
	 
	 
	 
	Figure
	Figure 144. Adapted culvert (Infraestruturas de Portugal (IP), n.d.) 

	Adapted culverts. 
	Adapted culverts. 
	Recent studies have shown that animals generally use culverts to cross roads (provided they are large in size and located in quiet areas) and that the availability of these structures can lead to a reduction in deaths. The presence of even low levels of water in culverts limits their use by most animals. This means that the installation of walkways increases the potential of these structures for wildlife as they are designed to independently remain above the water level most of the time (
	Recent studies have shown that animals generally use culverts to cross roads (provided they are large in size and located in quiet areas) and that the availability of these structures can lead to a reduction in deaths. The presence of even low levels of water in culverts limits their use by most animals. This means that the installation of walkways increases the potential of these structures for wildlife as they are designed to independently remain above the water level most of the time (
	Figure 144
	Figure 144

	). These adapted culverts are more effective when the road is properly fenced. 

	Effectiveness: no information. 



	 
	 
	 
	 
	Figure
	Figure 145. Reflectors. (Infraestruturas de Portugal (IP), 2024). 

	Reflectors (
	Reflectors (
	Reflectors (
	Figure 145
	Figure 145

	).  

	Effectiveness: no information. 


	 
	 
	 
	Figure
	Figure 146. Game fencing, part of the IBERLINCE project. Portugal (mood, 2021). 

	Game fencing (
	Game fencing (
	Game fencing (
	Figure 146
	Figure 146

	). Effectiveness: no information. 



	 
	 
	 
	Figure
	Figure 147. Wild boar using a wildlife underpass on the EN4 (photo taken by the University of Évora as part of the LIFE LINES Project). 
	(Infraestruturas de Portugal (IP), 2024). 

	Wildlife overpasses and underpasses. (
	Wildlife overpasses and underpasses. (
	Wildlife overpasses and underpasses. (
	Figure 147
	Figure 147

	).  

	Effectiveness: no information. 




	 
	 
	 
	 
	 
	 
	Figure
	Figure 148. Amphibian crossings. (Infraestruturas de Portugal (IP), 2024). 

	Amphibian crossings. (
	Amphibian crossings. (
	Amphibian crossings. (
	Figure 148
	Figure 148

	). Effectiveness: no information. 




	 
	 
	 
	 
	Figure
	Figure 149. Specific hazard warning signs for Iberian lynx (left) and rumble strips (right) installed on the EN122. (Infraestruturas de Portugal (IP), 2024). 
	 
	Figure
	Figure 150. Electronic speed control signs on the EN122 and boards with Iberian lynx signs and recommended speed on the ER267. (Infraestruturas de Portugal (IP), 2024). 

	Speed control. (
	Speed control. (
	Speed control. (
	Figure 149
	Figure 149

	 and 
	Figure 150)
	Figure 150)

	. Effectiveness: no information. 



	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  
	  Definitions of “wildlife-vehicle collision hotspots”  

	 
	 


	Infraestruturas de Portugal (IP) has a Mortality Monitoring Programme for wildlife on its roads, the results of which are taken into account to define the specific requirements to be included in road improvement works in order to evaluate the need to include measures to minimise the risk of WVCs and optimise their cost-benefit ratio. (Infraestruturas de Portugal (IP), 2024). 
	Infraestruturas de Portugal (IP) has a Mortality Monitoring Programme for wildlife on its roads, the results of which are taken into account to define the specific requirements to be included in road improvement works in order to evaluate the need to include measures to minimise the risk of WVCs and optimise their cost-benefit ratio. (Infraestruturas de Portugal (IP), 2024). 
	Infraestruturas de Portugal (IP) has a Mortality Monitoring Programme for wildlife on its roads, the results of which are taken into account to define the specific requirements to be included in road improvement works in order to evaluate the need to include measures to minimise the risk of WVCs and optimise their cost-benefit ratio. (Infraestruturas de Portugal (IP), 2024). 


	  Strategies  
	  Strategies  
	  Strategies  

	 
	 


	One of the goals pursued by Infraestruturas de Portugal (IP) in the field of environmental sustainability is reducing wildlife mortality on roads. This led to the creation of the Road Wildlife Mortality Monitoring Programme, in force since 2010, which records roadkilled animals detected on roads in a georeferenced database on a daily basis. This data is managed and analysed to identify wildlife mortality hotspots and propose measures to minimise the number of deaths. 
	One of the goals pursued by Infraestruturas de Portugal (IP) in the field of environmental sustainability is reducing wildlife mortality on roads. This led to the creation of the Road Wildlife Mortality Monitoring Programme, in force since 2010, which records roadkilled animals detected on roads in a georeferenced database on a daily basis. This data is managed and analysed to identify wildlife mortality hotspots and propose measures to minimise the number of deaths. 
	One of the goals pursued by Infraestruturas de Portugal (IP) in the field of environmental sustainability is reducing wildlife mortality on roads. This led to the creation of the Road Wildlife Mortality Monitoring Programme, in force since 2010, which records roadkilled animals detected on roads in a georeferenced database on a daily basis. This data is managed and analysed to identify wildlife mortality hotspots and propose measures to minimise the number of deaths. 
	The following guidelines were produced as part of the LIFE LINES project: 
	• Guidelines for Best Practice to minimise the impact of roads on wildlife (Universidade de Évora. LIFE LINES Project, 2022) which brings together a set of solutions implemented and tested under the LIFE LINES project to minimise animal mortality caused by road accidents and the barrier effect on populations. It outlines their characteristics, technical requirements and cost-benefit ratio and assesses their effectiveness in relation to the cost of implementation and maintenance. It provides a working basis 
	• Guidelines for Best Practice to minimise the impact of roads on wildlife (Universidade de Évora. LIFE LINES Project, 2022) which brings together a set of solutions implemented and tested under the LIFE LINES project to minimise animal mortality caused by road accidents and the barrier effect on populations. It outlines their characteristics, technical requirements and cost-benefit ratio and assesses their effectiveness in relation to the cost of implementation and maintenance. It provides a working basis 
	• Guidelines for Best Practice to minimise the impact of roads on wildlife (Universidade de Évora. LIFE LINES Project, 2022) which brings together a set of solutions implemented and tested under the LIFE LINES project to minimise animal mortality caused by road accidents and the barrier effect on populations. It outlines their characteristics, technical requirements and cost-benefit ratio and assesses their effectiveness in relation to the cost of implementation and maintenance. It provides a working basis 

	• Guidelines for Best Practice for the Monitoring and Recording of Vegetation Data for Enhancement and Biodiversity on Linear Infrastructure (Universidade de Évora. LIFE LINES Project, 2022) brings together and outlines the procedures most recommended for vegetation management on the verges of linear infrastructure. 
	• Guidelines for Best Practice for the Monitoring and Recording of Vegetation Data for Enhancement and Biodiversity on Linear Infrastructure (Universidade de Évora. LIFE LINES Project, 2022) brings together and outlines the procedures most recommended for vegetation management on the verges of linear infrastructure. 






	• Guidelines for Best Practice for the Monitoring and Recording of Data on Wildlife-Vehicle Collision Mortality (Universidade de Évora. LIFE LINES, 2021), which brings together and disseminates the procedures involved in the gathering and processing of information related to roadkill sightings, based on the experience acquired throughout the LIFE LINES project and earlier initiatives, such as the University of Évora’s MOVE project. It aims to provide the essential building blocks for the adoption of Best Pr
	• Guidelines for Best Practice for the Monitoring and Recording of Data on Wildlife-Vehicle Collision Mortality (Universidade de Évora. LIFE LINES, 2021), which brings together and disseminates the procedures involved in the gathering and processing of information related to roadkill sightings, based on the experience acquired throughout the LIFE LINES project and earlier initiatives, such as the University of Évora’s MOVE project. It aims to provide the essential building blocks for the adoption of Best Pr
	• Guidelines for Best Practice for the Monitoring and Recording of Data on Wildlife-Vehicle Collision Mortality (Universidade de Évora. LIFE LINES, 2021), which brings together and disseminates the procedures involved in the gathering and processing of information related to roadkill sightings, based on the experience acquired throughout the LIFE LINES project and earlier initiatives, such as the University of Évora’s MOVE project. It aims to provide the essential building blocks for the adoption of Best Pr
	• Guidelines for Best Practice for the Monitoring and Recording of Data on Wildlife-Vehicle Collision Mortality (Universidade de Évora. LIFE LINES, 2021), which brings together and disseminates the procedures involved in the gathering and processing of information related to roadkill sightings, based on the experience acquired throughout the LIFE LINES project and earlier initiatives, such as the University of Évora’s MOVE project. It aims to provide the essential building blocks for the adoption of Best Pr
	• Guidelines for Best Practice for the Monitoring and Recording of Data on Wildlife-Vehicle Collision Mortality (Universidade de Évora. LIFE LINES, 2021), which brings together and disseminates the procedures involved in the gathering and processing of information related to roadkill sightings, based on the experience acquired throughout the LIFE LINES project and earlier initiatives, such as the University of Évora’s MOVE project. It aims to provide the essential building blocks for the adoption of Best Pr
	• Guidelines for Best Practice for the Monitoring and Recording of Data on Wildlife-Vehicle Collision Mortality (Universidade de Évora. LIFE LINES, 2021), which brings together and disseminates the procedures involved in the gathering and processing of information related to roadkill sightings, based on the experience acquired throughout the LIFE LINES project and earlier initiatives, such as the University of Évora’s MOVE project. It aims to provide the essential building blocks for the adoption of Best Pr
	• Guidelines for Best Practice for the Monitoring and Recording of Data on Wildlife-Vehicle Collision Mortality (Universidade de Évora. LIFE LINES, 2021), which brings together and disseminates the procedures involved in the gathering and processing of information related to roadkill sightings, based on the experience acquired throughout the LIFE LINES project and earlier initiatives, such as the University of Évora’s MOVE project. It aims to provide the essential building blocks for the adoption of Best Pr




	  Comments  
	  Comments  
	  Comments  


	In 2012, a pair of Imperial Eagles was sighted nesting in a eucalyptus tree near the side of a road in the Castro Verde Special Protection Area. In order to ensure that the pair could raise their chicks successfully, Infraestruturas de Portugal (IP) were asked to temporarily prohibit vehicles from stopping on the hard shoulder of the road. Vertical signs prohibiting stopping on the hard shoulder of the road were installed between March and July to prevent the pair from being disturbed. This initiative contr
	In 2012, a pair of Imperial Eagles was sighted nesting in a eucalyptus tree near the side of a road in the Castro Verde Special Protection Area. In order to ensure that the pair could raise their chicks successfully, Infraestruturas de Portugal (IP) were asked to temporarily prohibit vehicles from stopping on the hard shoulder of the road. Vertical signs prohibiting stopping on the hard shoulder of the road were installed between March and July to prevent the pair from being disturbed. This initiative contr
	In 2012, a pair of Imperial Eagles was sighted nesting in a eucalyptus tree near the side of a road in the Castro Verde Special Protection Area. In order to ensure that the pair could raise their chicks successfully, Infraestruturas de Portugal (IP) were asked to temporarily prohibit vehicles from stopping on the hard shoulder of the road. Vertical signs prohibiting stopping on the hard shoulder of the road were installed between March and July to prevent the pair from being disturbed. This initiative contr
	Among other initiatives, Infraestruturas de Portugal (IP) has participated in: 
	• The COST 350 Action - Integrated Assessment of the Environmental Impact of Traffic and Transport Infrastructure, under which a “Short-Term Scientific Mission” (STSM) was conducted, the topic of which was Mitigating and monitoring the impact of roads on wildlife. (Garcia, 2006). 
	• The COST 350 Action - Integrated Assessment of the Environmental Impact of Traffic and Transport Infrastructure, under which a “Short-Term Scientific Mission” (STSM) was conducted, the topic of which was Mitigating and monitoring the impact of roads on wildlife. (Garcia, 2006). 
	• The COST 350 Action - Integrated Assessment of the Environmental Impact of Traffic and Transport Infrastructure, under which a “Short-Term Scientific Mission” (STSM) was conducted, the topic of which was Mitigating and monitoring the impact of roads on wildlife. (Garcia, 2006). 

	• The LIFE LINES project - Linear Infrastructure Network with Ecological Solutions - co-funded by the EU and coordinated by the University of Évora. 
	• The LIFE LINES project - Linear Infrastructure Network with Ecological Solutions - co-funded by the EU and coordinated by the University of Évora. 

	• The LIFE+IBERLINCE project - Recovery of the historical distribution of the Iberian lynx (Lynx pardinus) in Spain and Portugal (2011-2018). 
	• The LIFE+IBERLINCE project - Recovery of the historical distribution of the Iberian lynx (Lynx pardinus) in Spain and Portugal (2011-2018). 

	• The LynxConnect Project. Spain and Portugal have once again joined forces on this project, which will consolidate and pursue the goals of reintroducing and maintaining lynx as a key species and a positive factor in the balance and enhancement of Mediterranean ecosystems. 
	• The LynxConnect Project. Spain and Portugal have once again joined forces on this project, which will consolidate and pursue the goals of reintroducing and maintaining lynx as a key species and a positive factor in the balance and enhancement of Mediterranean ecosystems. 

	• The project called: “Assessing the impact of mortality on vertebrate populations on roads in the Alto Alentejo and its relation to the use of road-water crossings”. It conducted a study with the University of Évora to assess the use of culverts by vertebrates, the impact of mortality on their populations and its connection to this use, along with the effect of landscape and road characteristics on mortality. (Infraestruturas de Portugal. University of Évora, 2006). 
	• The project called: “Assessing the impact of mortality on vertebrate populations on roads in the Alto Alentejo and its relation to the use of road-water crossings”. It conducted a study with the University of Évora to assess the use of culverts by vertebrates, the impact of mortality on their populations and its connection to this use, along with the effect of landscape and road characteristics on mortality. (Infraestruturas de Portugal. University of Évora, 2006). 
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	9.12. Sweden. 
	 
	  Current situation  
	  Current situation  
	  Current situation  
	  Current situation  
	  Current situation  


	Accidents involving wild animals are increasing in Sweden in general, mainly due to high speeds and to heavy traffic on certain roads. Added to this are local variations in the populations of certain species. 
	Accidents involving wild animals are increasing in Sweden in general, mainly due to high speeds and to heavy traffic on certain roads. Added to this are local variations in the populations of certain species. 
	Accidents involving wild animals are increasing in Sweden in general, mainly due to high speeds and to heavy traffic on certain roads. Added to this are local variations in the populations of certain species. 
	67,900 accidents involving wild animals (including reindeer) occurred on Swedish roads in 2023, making an average of 186 WVCs per day. 
	Wildlife-vehicle collisions cost around 11 billion per year. (PM Cost of Wildlife Accidents - Update 2022, 2023-01-16, Research Project New impact relationships for wildlife-vehicle collisions TRV 2019/96127). (Trafikverket). 




	 
	 Measures introduced  
	 
	 
	 
	 
	 
	 
	Figure
	Figure 151. Animals on Road warning signs. Sweden. (Transport Styrelsen). 

	Animals on Road warning signs. 
	Animals on Road warning signs. 
	The most commonly used signs alert to the presence of elk, deer and reindeer (
	The most commonly used signs alert to the presence of elk, deer and reindeer (
	Figure 151
	Figure 151

	). They should only be placed in locations where there is a high risk of WVCs, such as where they make limited seasonal migrations across a road. 

	Effectiveness: Temporary signs are more effective than permanent signs. The Swedish Road Administration, in collaboration with the Swedish Hunters' Association, puts up temporary elk warning signs which remain in place for approximately three weeks. 




	 
	 
	 
	 
	 
	 
	Figure
	Figure 152. Example of game fencing. Photo: Enviroplanning AB. (Trafikverket, 2024). 

	Game fencing. 
	Game fencing. 
	Fences should be erected on both sides of the road to direct animals towards wildlife overpasses or underpasses, or to a gate or opening, combined with measures to warn road users that an animal is crossing
	Fences should be erected on both sides of the road to direct animals towards wildlife overpasses or underpasses, or to a gate or opening, combined with measures to warn road users that an animal is crossing
	(Figure 152
	(Figure 152

	). 

	Three types of fencing are used: fencing primarily for ungulates, fencing for badgers and fencing for amphibians. 
	Effectiveness: Wildlife fencing reduces accidents involving elk by 75-80% and those involving deer by 55%. (Vägverket. Banverket, 2005). 



	 
	 
	 
	 
	 
	Figure
	Figure 153. Wildlife crossing on the E6. Sweden. Photo: Prensa/ Enviroplanning AB / Trafikverket. (Expressen, 2021). 

	Wildlife overpasses. 
	Wildlife overpasses. 
	There are wildlife crossings on the E6 between Mölndal and Kungsbacka to allow elk and deer to cross the motorway 
	There are wildlife crossings on the E6 between Mölndal and Kungsbacka to allow elk and deer to cross the motorway 
	(Figure 153
	(Figure 153

	). 

	Renoducts. 
	Specially adapted overpasses make it easier for reindeer to move safely between different pastures. 
	The Swedish Transport Administration will build ten new renoducts over the E4 north of Umeå, in Norrbotten and Västerbotten. The locations have been established in cooperation with the reindeer owners. (Expressen, 2021). 
	Effectiveness: no information. 


	 
	 
	 
	 
	Figure
	Figure 154. Wildlife underpass. Sweden. (Vägverket. 
	Banverket, 2005). 

	Wildlife underpasses. 
	Wildlife underpasses. 
	Various types of structures are used to allow animals to pass under roads 
	Various types of structures are used to allow animals to pass under roads 
	(Figure 154
	(Figure 154

	). The size and characteristics depend on the type of animal. The “Wildlife and Infrastructure” Handbook for Action (Vägverket. Banverket, 2005) includes: 

	• Amphibian crossings 
	• Amphibian crossings 
	• Amphibian crossings 

	• Snake crossings 
	• Snake crossings 


	Effectiveness: no information. 


	 
	 
	 
	Figure
	Figure 155. Adapted culverts. (Vägverket. 
	Banverket, 2005). 

	Adapted culverts. (
	Adapted culverts. (
	Adapted culverts. (
	Figure 155
	Figure 155

	).  

	Effectiveness: no information. 




	 
	 
	 
	 
	 
	 
	Figure
	Figure 156. At-grade wildlife crossing. Skåne. Sweden. (Manisha Bhardwaj and others, 2022). 

	At-grade wildlife crossing. 
	At-grade wildlife crossing. 
	Installed on Road 108 in the county of Skåne, in the south of Sweden (
	Installed on Road 108 in the county of Skåne, in the south of Sweden (
	Figure 156
	Figure 156

	). 

	The game fence along the roadway has a 30-metre-wide opening on either side of the road, which acts as a crossing point for the animals. Motion detectors and thermal cameras located at the opening are connected to a traffic sign that should alert drivers to the presence of animals in the area. If the sign is switched on, an animal may be trying to cross and the vehicle should reduce speed. 
	The techniques are a mixture of those used on roads and railways. The same type of thermal imaging camera is used to detect whether anybody is in the area around railway tracks. A motion camera and speed camera are used in addition to the thermal camera. 
	Effectiveness: The Swedish Transport Administration indicates that WVCs have decreased since the system was installed. (Svt Nyherter, 2019). 




	 Definitions of “wildlife-vehicle collision hotspots”  
	In Sweden, wildlife-vehicle collision hotspots (viltolycksdrabbade områden in Swedish) are defined as specific sections of road where collisions between vehicles and wild animals occur repeatedly. These hotspots are identified (
	In Sweden, wildlife-vehicle collision hotspots (viltolycksdrabbade områden in Swedish) are defined as specific sections of road where collisions between vehicles and wild animals occur repeatedly. These hotspots are identified (
	In Sweden, wildlife-vehicle collision hotspots (viltolycksdrabbade områden in Swedish) are defined as specific sections of road where collisions between vehicles and wild animals occur repeatedly. These hotspots are identified (
	In Sweden, wildlife-vehicle collision hotspots (viltolycksdrabbade områden in Swedish) are defined as specific sections of road where collisions between vehicles and wild animals occur repeatedly. These hotspots are identified (
	In Sweden, wildlife-vehicle collision hotspots (viltolycksdrabbade områden in Swedish) are defined as specific sections of road where collisions between vehicles and wild animals occur repeatedly. These hotspots are identified (
	In Sweden, wildlife-vehicle collision hotspots (viltolycksdrabbade områden in Swedish) are defined as specific sections of road where collisions between vehicles and wild animals occur repeatedly. These hotspots are identified (
	Figure 157)
	Figure 157)

	 based on a detailed analysis of historical data, the characteristics of the surrounding area and the behaviour of local species. (Trafikverket, 2024). 

	 
	 
	Figure
	Figure 157. Map showing the accident locations coordinated by NVR in the previous week. Latest wildlife-vehicle collisions notified. Sweden. (Nationella viltolycksrådet). 

	Trafikverket (Swedish Transport Administration) publishes a map for each county 
	Trafikverket (Swedish Transport Administration) publishes a map for each county 
	Trafikverket (Swedish Transport Administration) publishes a map for each county 
	(Figure 158
	(Figure 158

	) showing the accidents involving ungulates that occurred in the 2018-2022 period. (Trafikverket, 2024). 

	 
	 
	Figure
	Figure 158. Map of accidents involving ungulates. 
	Blekinge County. (Trafikverket, 2024). 
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	• Triekol (Triekol) (Transport Infrastructure Ecology) is a research programme that studies the impact of transport infrastructure on biodiversity and landscape ecology. The programme is coordinated by the Biological Diversity Centre at SLU and funded by the Swedish Transport Administration. The aim of the research is to develop methods and knowledge needed by the transport sector to maintain and, where possible, improve the ecological functions and qualities of the landscape. The results of the research ar
	• Triekol (Triekol) (Transport Infrastructure Ecology) is a research programme that studies the impact of transport infrastructure on biodiversity and landscape ecology. The programme is coordinated by the Biological Diversity Centre at SLU and funded by the Swedish Transport Administration. The aim of the research is to develop methods and knowledge needed by the transport sector to maintain and, where possible, improve the ecological functions and qualities of the landscape. The results of the research ar
	• Triekol (Triekol) (Transport Infrastructure Ecology) is a research programme that studies the impact of transport infrastructure on biodiversity and landscape ecology. The programme is coordinated by the Biological Diversity Centre at SLU and funded by the Swedish Transport Administration. The aim of the research is to develop methods and knowledge needed by the transport sector to maintain and, where possible, improve the ecological functions and qualities of the landscape. The results of the research ar
	• Triekol (Triekol) (Transport Infrastructure Ecology) is a research programme that studies the impact of transport infrastructure on biodiversity and landscape ecology. The programme is coordinated by the Biological Diversity Centre at SLU and funded by the Swedish Transport Administration. The aim of the research is to develop methods and knowledge needed by the transport sector to maintain and, where possible, improve the ecological functions and qualities of the landscape. The results of the research ar
	• Triekol (Triekol) (Transport Infrastructure Ecology) is a research programme that studies the impact of transport infrastructure on biodiversity and landscape ecology. The programme is coordinated by the Biological Diversity Centre at SLU and funded by the Swedish Transport Administration. The aim of the research is to develop methods and knowledge needed by the transport sector to maintain and, where possible, improve the ecological functions and qualities of the landscape. The results of the research ar

	• Vilda djur och infrastruktur – en handbok för åtgärder (Wildlife and Infrastructure - a Handbook for Action) (Vägverket. Banverket (2005) presents best practices based on current knowledge and experience. Some measures are tried and tested and there is a lot of accumulated experience, others are more recent and are at the development stage. 
	• Vilda djur och infrastruktur – en handbok för åtgärder (Wildlife and Infrastructure - a Handbook for Action) (Vägverket. Banverket (2005) presents best practices based on current knowledge and experience. Some measures are tried and tested and there is a lot of accumulated experience, others are more recent and are at the development stage. 






	• 
	• 
	• 
	• 
	• 
	• 
	• 
	• 
	In 2023, the Swedish National Road and Transport Research Institute (VTI), Trafikverket and Volvo Cars published a study called “Measures to prevent and reduce the impact of collisions involving wildlife - Potential of advanced driver assistance systems and ITSs in infrastructure” (VTI, Trafikverket, Volvo Cars, Ellen F. Grumert (VTI) & Jiota Nusia (VTI), 2023). The purpose was to identify both existing and new driver support systems and systems in infrastructure that can help to prevent or reduce the impac
	o A summary of available measures that were developed to prevent WVCs and reduce their impact. 
	o A summary of available measures that were developed to prevent WVCs and reduce their impact. 
	o A summary of available measures that were developed to prevent WVCs and reduce their impact. 

	o A description of existing advanced driver support systems and infrastructural ITSs that can help prevent or reduce the impact of WVCs, such as wildlife warnings and variable speed limits. 
	o A description of existing advanced driver support systems and infrastructural ITSs that can help prevent or reduce the impact of WVCs, such as wildlife warnings and variable speed limits. 

	o A description of the future development needed in the advanced driver support systems and infrastructural ITSs 
	o A description of the future development needed in the advanced driver support systems and infrastructural ITSs 







	of today in order to increase the benefit and reduce the number of WVCs, plus an analysis 
	of today in order to increase the benefit and reduce the number of WVCs, plus an analysis 
	of today in order to increase the benefit and reduce the number of WVCs, plus an analysis 
	of whether these systems can be used in combination to further increase the benefit. 
	o A forward-looking strategy to enable new/more developed systems to reach the market. 
	o A forward-looking strategy to enable new/more developed systems to reach the market. 
	o A forward-looking strategy to enable new/more developed systems to reach the market. 


	  Comments  


	 
	 
	 
	Figure 159. Psychological barriers. Operating diagram. (Vägverket. Banverket, 2005). 
	The Swedish publication “Wildlife and Infrastructure - a Handbook for Action” (Vilda djur och infrastruktur – en handbok för åtgärder) includes, among other measures, “psychological barriers”, referring to the experience in Austria, where wildlife ditches (also known as “psychological barriers”) were trialled on several roads (
	The Swedish publication “Wildlife and Infrastructure - a Handbook for Action” (Vilda djur och infrastruktur – en handbok för åtgärder) includes, among other measures, “psychological barriers”, referring to the experience in Austria, where wildlife ditches (also known as “psychological barriers”) were trialled on several roads (
	Figure 159
	Figure 159

	); they have been shown to work effectively as an alternative to fencing. They are a combination of ditches, steep slopes and fences or barriers on the roadside. Animals approaching the road have to go down into a small ditch, meaning they end up with their eyes below the top of the road barrier or fence. The animals are unable to see over or through the barrier and do not know what is on the other side. As a result, the animals shy away from climbing up the slope and jumping onto the road. In addition, the

	The Handbook indicates that the advantage of this type of barrier is that the experience of the road user is not adversely affected and animals entering the road area can escape easily. However, it is not known how safe the barrier is compared to standard Swedish fences. (Vägverket. Banverket, 2005). 
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	• Vilda djur och infrastruktur – en handbok för åtgärder (Wildlife and Infrastructure - a Handbook for Action) (Vägverket. Banverket, 2005). 
	• Vilda djur och infrastruktur – en handbok för åtgärder (Wildlife and Infrastructure - a Handbook for Action) (Vägverket. Banverket, 2005). 
	• Vilda djur och infrastruktur – en handbok för åtgärder (Wildlife and Infrastructure - a Handbook for Action) (Vägverket. Banverket, 2005). 
	• Vilda djur och infrastruktur – en handbok för åtgärder (Wildlife and Infrastructure - a Handbook for Action) (Vägverket. Banverket, 2005). 
	• Vilda djur och infrastruktur – en handbok för åtgärder (Wildlife and Infrastructure - a Handbook for Action) (Vägverket. Banverket, 2005). 

	• Triekol (Triekol) (Transport Infrastructure Ecology) 
	• Triekol (Triekol) (Transport Infrastructure Ecology) 

	• Measures to prevent and reduce the impact of collisions involving wildlife - Potential of advanced driver assistance systems and ITSs in infrastructure (VTI, Trafikverket, Volvo Cars, Ellen F. Grumert (VTI) & Jiota Nusia (VTI), 2023). 
	• Measures to prevent and reduce the impact of collisions involving wildlife - Potential of advanced driver assistance systems and ITSs in infrastructure (VTI, Trafikverket, Volvo Cars, Ellen F. Grumert (VTI) & Jiota Nusia (VTI), 2023). 






	 
	 
	9.13. Projects co-financed by the European Commission. 
	This section includes a summary of several European projects that have been conducted in recent years in the field of this study, revealing the interest in this subject. 
	 
	Project 
	Project 
	Project 
	Project 
	Project 

	OBJECTIVE 
	OBJECTIVE 



	 
	 
	 
	 
	 
	Figure
	BISON - Biodiversity and Infrastructure Synergies and Opportunities for European Transport Networks. 

	To tackle the integration of biodiversity in the development of infrastructure, including roads, railways, waterways, airports, ports, or energy transport networks. To do this, it set the following objectives: 
	To tackle the integration of biodiversity in the development of infrastructure, including roads, railways, waterways, airports, ports, or energy transport networks. To do this, it set the following objectives: 
	• Identify future research and innovation needs for a better integration of biodiversity with infrastructure. 
	• Identify future research and innovation needs for a better integration of biodiversity with infrastructure. 
	• Identify future research and innovation needs for a better integration of biodiversity with infrastructure. 

	• Identify construction, maintenance and inspection methods and materials which are long-lasting and resilient and can be used by different transport modes to mitigate pressure on biodiversity. 
	• Identify construction, maintenance and inspection methods and materials which are long-lasting and resilient and can be used by different transport modes to mitigate pressure on biodiversity. 

	• Support European Member States in fulfilling their international commitments by engaging all stakeholders in biodiversity mainstreaming for infrastructure planning and development. 
	• Support European Member States in fulfilling their international commitments by engaging all stakeholders in biodiversity mainstreaming for infrastructure planning and development. 

	• Develop collaboration among European Member States to become political leaders on jointly addressing biodiversity and infrastructure challenges. 
	• Develop collaboration among European Member States to become political leaders on jointly addressing biodiversity and infrastructure challenges. 




	 
	 
	 
	 
	Figure
	Biodiversity and Infrastructure: a handbook for action. (online). 

	The online handbook is based on “Wildlife and Traffic. A European Handbook for identifying conflicts and designing solutions”, A European Handbook for identifying conflicts and designing solutions”, It is designed as a flexible tool that can be continuously updated and refers to European and global guidelines, ensuring its long-term relevance. 
	The online handbook is based on “Wildlife and Traffic. A European Handbook for identifying conflicts and designing solutions”, A European Handbook for identifying conflicts and designing solutions”, It is designed as a flexible tool that can be continuously updated and refers to European and global guidelines, ensuring its long-term relevance. 


	 
	 
	 
	 
	Figure
	LIFE SAFE-CROSSING. Preventing Animal-Vehicle Collisions – Demonstration of Best Practices targeting priority species in SE Europe. 

	Implement actions to reduce the impact of roads on some priority species in four European countries: Marsican brown bear (Ursus arctos marsicanus) and wolf (Canis lupus) in Italy, Iberian lynx (Lynx pardinus) in Spain, and Brown bear (Ursus arctos) in Greece and Romania. In specific terms: 
	Implement actions to reduce the impact of roads on some priority species in four European countries: Marsican brown bear (Ursus arctos marsicanus) and wolf (Canis lupus) in Italy, Iberian lynx (Lynx pardinus) in Spain, and Brown bear (Ursus arctos) in Greece and Romania. In specific terms: 
	• Demonstrate the use of innovative Animal-Vehicle Collision (AVC) prevention tools that were developed during the LIFE STRADE (LIFE11 BIO/IT/000072) project. 
	• Demonstrate the use of innovative Animal-Vehicle Collision (AVC) prevention tools that were developed during the LIFE STRADE (LIFE11 BIO/IT/000072) project. 
	• Demonstrate the use of innovative Animal-Vehicle Collision (AVC) prevention tools that were developed during the LIFE STRADE (LIFE11 BIO/IT/000072) project. 

	• Reduce the risk of traffic collisions with brown bear in Greece, Italy and Romania, Iberian lynx in Spain, and wolf in Italian project areas. 
	• Reduce the risk of traffic collisions with brown bear in Greece, Italy and Romania, Iberian lynx in Spain, and wolf in Italian project areas. 

	• Improve connectivity, mainly through the adaptation of existing crossing structures, to enable the movement of populations of the target species. 
	• Improve connectivity, mainly through the adaptation of existing crossing structures, to enable the movement of populations of the target species. 

	• Increase drivers’ awareness of the risk of collisions with the target species in the project areas. 
	• Increase drivers’ awareness of the risk of collisions with the target species in the project areas. 




	 
	 
	 
	 
	Figure
	LIFE +OZON Restoration of natural habitats for critically endangered species by defragmentation of the Sonian 
	Forest. 

	• Connect areas of the Sonian Forest with high ecological value by constructing wildlife crossings (such as underpasses, viaducts and culverts) and erecting fences to impede the access of wild animals to roads and rail lines. 
	• Connect areas of the Sonian Forest with high ecological value by constructing wildlife crossings (such as underpasses, viaducts and culverts) and erecting fences to impede the access of wild animals to roads and rail lines. 
	• Connect areas of the Sonian Forest with high ecological value by constructing wildlife crossings (such as underpasses, viaducts and culverts) and erecting fences to impede the access of wild animals to roads and rail lines. 
	• Connect areas of the Sonian Forest with high ecological value by constructing wildlife crossings (such as underpasses, viaducts and culverts) and erecting fences to impede the access of wild animals to roads and rail lines. 

	• Protect forest biodiversity through nature-friendly and adapted forest management (e.g., the restoration of forest edges along the Brussels ring and the creation of open areas) and by redirecting recreation activities to less sensitive areas. 
	• Protect forest biodiversity through nature-friendly and adapted forest management (e.g., the restoration of forest edges along the Brussels ring and the creation of open areas) and by redirecting recreation activities to less sensitive areas. 
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	Project 
	Project 
	Project 

	OBJECTIVE 
	OBJECTIVE 



	 
	 
	 
	 
	 
	LIFE STRADE Demonstration of a system for the management and reduction of collisions between vehicles and wildlife. 

	Develop and disseminate, at a national scale, the necessary tools for the management of traffic-wildlife collisions The project envisaged two actions to do this: 
	Develop and disseminate, at a national scale, the necessary tools for the management of traffic-wildlife collisions The project envisaged two actions to do this: 
	• The implementation and large-scale demonstration of a newly developed sophisticated system that simultaneously warns drivers and prevents wildlife from crossing roads; and 
	• The implementation and large-scale demonstration of a newly developed sophisticated system that simultaneously warns drivers and prevents wildlife from crossing roads; and 
	• The implementation and large-scale demonstration of a newly developed sophisticated system that simultaneously warns drivers and prevents wildlife from crossing roads; and 
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	Figure
	LIFE LINES - Linear Infrastructure Networks with Ecological Solutions. 

	Test, evaluate and disseminate practices to mitigate negative effects that transport and energy infrastructure have on wild fauna, and simultaneously promote the creation of a demonstrative ‘Green Infrastructure’ based on ecological corridors and stepping stones that can increase connectivity and improve conservation of local/regional biodiversity. 
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	10. CONCLUSIONS AND RECOMMENDATIONS. 
	 
	It is worth highlighting the following conclusions from this study: 
	On accidents: 
	• There is a majority consensus regarding the increase in wildlife-vehicle collisions on Spanish roads in recent years, leading to an ever-increasing number of accidents, primarily with material damage, the impact of which cannot be underestimated in terms of people killed or requiring hospitalisation. In addition, a recent stabilisation of the figures has been noted in some territories. 
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	• There is a majority consensus regarding the increase in wildlife-vehicle collisions on Spanish roads in recent years, leading to an ever-increasing number of accidents, primarily with material damage, the impact of which cannot be underestimated in terms of people killed or requiring hospitalisation. In addition, a recent stabilisation of the figures has been noted in some territories. 

	• One of the factors that may be associated with the increase in accidents is the overpopulation of certain species, along with the increased presence of wild animals both in populated areas and around public roads. 
	• One of the factors that may be associated with the increase in accidents is the overpopulation of certain species, along with the increased presence of wild animals both in populated areas and around public roads. 

	• While road accidents involving animals are also a road safety issue in other countries across the world, no consolidated strategies aimed at addressing these issues at state level were found in the countries analysed, but rather actions in some states or regions, focusing mainly on implementing measures to reduce accidents. Although some countries have identified hotspots for accidents of this type, there is no indication of the existence of a national definition of wildlife-vehicle collision hotspots in 
	• While road accidents involving animals are also a road safety issue in other countries across the world, no consolidated strategies aimed at addressing these issues at state level were found in the countries analysed, but rather actions in some states or regions, focusing mainly on implementing measures to reduce accidents. Although some countries have identified hotspots for accidents of this type, there is no indication of the existence of a national definition of wildlife-vehicle collision hotspots in 

	• At European level, several interesting initiatives on this subject have been developed in research projects, entailing significant efforts to identify problems, establish solutions, prepare recommendations, etc. 
	• At European level, several interesting initiatives on this subject have been developed in research projects, entailing significant efforts to identify problems, establish solutions, prepare recommendations, etc. 

	• Certain issues have been identified in the gathering and processing of accident data, primarily because there is a high proportion of unreported accidents (especially those without casualties), a lack of detailed information on a significant number of accidents, etc. 
	• Certain issues have been identified in the gathering and processing of accident data, primarily because there is a high proportion of unreported accidents (especially those without casualties), a lack of detailed information on a significant number of accidents, etc. 


	On measures and actions: 
	• Against this backdrop, road authorities are increasing their efforts to eradicate or reduce, to the greatest extent possible, WVCs by implementing measures to alert drivers, keep animals away from roads, facilitate safe crossings, etc. 
	• Against this backdrop, road authorities are increasing their efforts to eradicate or reduce, to the greatest extent possible, WVCs by implementing measures to alert drivers, keep animals away from roads, facilitate safe crossings, etc. 
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	• Both the private sector (management, equipment and technology companies, etc.) and research organisations (primarily universities) have worked in recent years to develop various solutions to contribute towards the goal of reducing WVCs, many of which have already been implemented in our country by road administrations. Furthermore, interesting actions are currently being put into effecton the State Road network, which will provide a very useful source of information on the effectiveness of the measures; f
	• Both the private sector (management, equipment and technology companies, etc.) and research organisations (primarily universities) have worked in recent years to develop various solutions to contribute towards the goal of reducing WVCs, many of which have already been implemented in our country by road administrations. Furthermore, interesting actions are currently being put into effecton the State Road network, which will provide a very useful source of information on the effectiveness of the measures; f

	• While some measures have registered a certain reduction in accidents, over 20% in some cases, the effectiveness of most of the measures implemented is limited and does not remain constant over time, but rather decreases. This situation is probably related to animals' ability to adapt to new circumstances, meaning that they become habituated to certain measures (such as those involving repellents). 
	• While some measures have registered a certain reduction in accidents, over 20% in some cases, the effectiveness of most of the measures implemented is limited and does not remain constant over time, but rather decreases. This situation is probably related to animals' ability to adapt to new circumstances, meaning that they become habituated to certain measures (such as those involving repellents). 


	• On high-capacity roads, the installation of fencing along the entire length, in addition to controlled crossing areas and specific measures to reduce the possibility of animals entering interchanges, is achieving good results in terms of accident reduction. The single carriageway network is where the greatest number of accidents are recorded and where it is also most difficult to implement effective measures, given the numerous interchanges and junctions, greater proximity to populated areas, etc. 
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	• On high-capacity roads, the installation of fencing along the entire length, in addition to controlled crossing areas and specific measures to reduce the possibility of animals entering interchanges, is achieving good results in terms of accident reduction. The single carriageway network is where the greatest number of accidents are recorded and where it is also most difficult to implement effective measures, given the numerous interchanges and junctions, greater proximity to populated areas, etc. 

	• In general terms, there is a lack of methodologies for evaluating the effectiveness of solutions implemented to reduce WVCs. Such a methodology would involve, at the least, characterising the road sections where the solutions will be installed, identifying control sections with similar characteristics where the solution will not not implemented, defining the study time frame and collecting accident figures along with other relevant data, in order to draw meaningful conclusions on the effectiveness of the 
	• In general terms, there is a lack of methodologies for evaluating the effectiveness of solutions implemented to reduce WVCs. Such a methodology would involve, at the least, characterising the road sections where the solutions will be installed, identifying control sections with similar characteristics where the solution will not not implemented, defining the study time frame and collecting accident figures along with other relevant data, in order to draw meaningful conclusions on the effectiveness of the 

	• Measuring the effectiveness of measures requires a broad time frame and a consistent data collection methodology that does not vary throughout the study process. 
	• Measuring the effectiveness of measures requires a broad time frame and a consistent data collection methodology that does not vary throughout the study process. 


	On management. 
	• Significant progress has been made in recent years on a definition of wildlife-vehicle collision hotspots, which each administration has adapted to the specific characteristics of its own network and the accidents recorded on it. While not all administrations have defined the characteristics of these hotspots, there are numerous references and it is hoped that the definition of WVC hotspots established by the Ministry of Transport and Sustainable Mobility will serve as a reference for road authorities in 
	• Significant progress has been made in recent years on a definition of wildlife-vehicle collision hotspots, which each administration has adapted to the specific characteristics of its own network and the accidents recorded on it. While not all administrations have defined the characteristics of these hotspots, there are numerous references and it is hoped that the definition of WVC hotspots established by the Ministry of Transport and Sustainable Mobility will serve as a reference for road authorities in 
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	• As regards the removal of animals from the area around roads, all the administrations consulted have clear and effective procedures for removing animal carcasses. However, removing live animals (injured or otherwise) from roads and the surrounding area poses problems in many territories due to limited availability of the resources needed for their safe removal, which may sometimes require the use of special protective equipment or tranquilisers, among other measures. 
	• As regards the removal of animals from the area around roads, all the administrations consulted have clear and effective procedures for removing animal carcasses. However, removing live animals (injured or otherwise) from roads and the surrounding area poses problems in many territories due to limited availability of the resources needed for their safe removal, which may sometimes require the use of special protective equipment or tranquilisers, among other measures. 


	On coordination: 
	• Collaboration between government departments is not always as efficient as might be hoped; while in some territories there are working groups where road and environmental officials meet regularly to discuss this issue and others of joint interest, in other regions coordination is not smooth and there is frequently a lack of information on animal populations or possible actions, for example. In this regard, the Working Group on Habitat Fragmentation Caused by Transport Infrastructure is a highly positive e
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	• There is a synergy between the objectives of the hunting policies of the Ministry of Agriculture, Fisheries and Food and road safety policies related to reducing WVCs, making greater cooperation desirable in this area. 
	• There is a synergy between the objectives of the hunting policies of the Ministry of Agriculture, Fisheries and Food and road safety policies related to reducing WVCs, making greater cooperation desirable in this area. 

	• Collaboration between entities should involve not only administrations, but also other organisations, including hunting federations, which also play an important role in population management in certain areas where there are large populations of roe deer, wild boar, etc. 
	• Collaboration between entities should involve not only administrations, but also other organisations, including hunting federations, which also play an important role in population management in certain areas where there are large populations of roe deer, wild boar, etc. 


	The following recommendations can be made based on the above conclusions: 
	1. Conduct a quantified assessment of the animal population for the species most involved in road accidents, to be able to move forward in quantifying the issue and the most affected areas. This assessment should be repeated periodically to identify situations of overpopulation. 
	1. Conduct a quantified assessment of the animal population for the species most involved in road accidents, to be able to move forward in quantifying the issue and the most affected areas. This assessment should be repeated periodically to identify situations of overpopulation. 
	1. Conduct a quantified assessment of the animal population for the species most involved in road accidents, to be able to move forward in quantifying the issue and the most affected areas. This assessment should be repeated periodically to identify situations of overpopulation. 


	 
	 
	2. Continue and strengthen procedures for collecting and analysing data on WVCs with the collaboration of all parties involved, not only the Civil Guard Traffic Group and Directorate-General for Traffic, but also cooperation from traffic administrations in Catalonia and the Basque Country, regional and municipal police forces and environmental organisations, to accurately determine the scope of the problem. 
	2. Continue and strengthen procedures for collecting and analysing data on WVCs with the collaboration of all parties involved, not only the Civil Guard Traffic Group and Directorate-General for Traffic, but also cooperation from traffic administrations in Catalonia and the Basque Country, regional and municipal police forces and environmental organisations, to accurately determine the scope of the problem. 
	2. Continue and strengthen procedures for collecting and analysing data on WVCs with the collaboration of all parties involved, not only the Civil Guard Traffic Group and Directorate-General for Traffic, but also cooperation from traffic administrations in Catalonia and the Basque Country, regional and municipal police forces and environmental organisations, to accurately determine the scope of the problem. 

	3. Foster coordination between all entities involved in WVCs, including road and environmental administrations, insurance companies, research bodies, the hunting sector, and maintenance, road furniture, technology and environmental services companies, etc., to adopt measures from a multidisciplinary perspective, taking the various implications for road safety and biodiversity into consideration. This collaboration should reach beyond the national level and take into account neighbouring countries (Portugal 
	3. Foster coordination between all entities involved in WVCs, including road and environmental administrations, insurance companies, research bodies, the hunting sector, and maintenance, road furniture, technology and environmental services companies, etc., to adopt measures from a multidisciplinary perspective, taking the various implications for road safety and biodiversity into consideration. This collaboration should reach beyond the national level and take into account neighbouring countries (Portugal 

	4. Open a debate on tackling the overpopulation of certain animal species to make it possible to agree on reasonable measures to reduce the negative impact of this factor on road accidents. 
	4. Open a debate on tackling the overpopulation of certain animal species to make it possible to agree on reasonable measures to reduce the negative impact of this factor on road accidents. 

	5. Continue implementing and strengthening measures with sufficient coverage throughout the territory to reduce the presence of animals in the areas around roads, of proven effectiveness, such as fencing around game reserves, fencing on roads where possible, the construction of wildlife crossings, removal of vegetation from or clearing of road verges and the use of deterrents. This will require making the necessary financial resources available to undertake these investments on a sustained basis over time, 
	5. Continue implementing and strengthening measures with sufficient coverage throughout the territory to reduce the presence of animals in the areas around roads, of proven effectiveness, such as fencing around game reserves, fencing on roads where possible, the construction of wildlife crossings, removal of vegetation from or clearing of road verges and the use of deterrents. This will require making the necessary financial resources available to undertake these investments on a sustained basis over time, 

	6. Promote the implementation of innovative measures to reduce WVCs on infrastructure by alerting drivers, aiming thereby to continue pushing forward in this area in the belief that, while it is difficult for a single measure to reduce accidents, combining several with limited effectiveness can have a very positive impact overall. To achieve this, as indicated above, it is necessary to make resources available to undertake the investments required to implement and maintain them over a period of years. 
	6. Promote the implementation of innovative measures to reduce WVCs on infrastructure by alerting drivers, aiming thereby to continue pushing forward in this area in the belief that, while it is difficult for a single measure to reduce accidents, combining several with limited effectiveness can have a very positive impact overall. To achieve this, as indicated above, it is necessary to make resources available to undertake the investments required to implement and maintain them over a period of years. 

	7. Develop a procedure for analysing the effectiveness of measures, making it possible to ascertain their actual effectiveness in reducing WVCs; this will involve characterising the road sections to be studied, identifying contrast sections, identifying the variables to be considered, establishing the study time frames, collecting data on the sections where the measures were implemented and on the contrast sections, analysing the results and drawing conclusions. 
	7. Develop a procedure for analysing the effectiveness of measures, making it possible to ascertain their actual effectiveness in reducing WVCs; this will involve characterising the road sections to be studied, identifying contrast sections, identifying the variables to be considered, establishing the study time frames, collecting data on the sections where the measures were implemented and on the contrast sections, analysing the results and drawing conclusions. 

	8. Support the creation of knowledge networks to make it possible to share existing solutions and the results obtained in accident reduction, in the belief that the schemes being implemented in some territories may be useful in others. In this regard, it would be very interesting to have recourse to an updated repository of resources on measures implemented to reduce WVCs. At the same time, it is advisable to carry out awareness raising and training activities in this regard. 
	8. Support the creation of knowledge networks to make it possible to share existing solutions and the results obtained in accident reduction, in the belief that the schemes being implemented in some territories may be useful in others. In this regard, it would be very interesting to have recourse to an updated repository of resources on measures implemented to reduce WVCs. At the same time, it is advisable to carry out awareness raising and training activities in this regard. 

	9. Develop a procedure for the removal of live or injured animals from the area around public roads, in consensus with all the sectors involved, to clarify the role played by each of the entities concerned and ensure that the operatives responsible for removing animals have the necessary protective and work equipment (personal equipment, appropriate weapons, firearms licence, etc.). Collaboration with animal recovery centres is a key factor in this particular. 
	9. Develop a procedure for the removal of live or injured animals from the area around public roads, in consensus with all the sectors involved, to clarify the role played by each of the entities concerned and ensure that the operatives responsible for removing animals have the necessary protective and work equipment (personal equipment, appropriate weapons, firearms licence, etc.). Collaboration with animal recovery centres is a key factor in this particular. 

	10. Support the deployment of information solutions based on the use of connected mobility. In this regard, it would be interesting to make updated information on WVCs accessible to navigation service providers such as Google Maps and Waze to allow them to set up alert systems on routes where there is a increased risk of animals entering the road; this data could be updated in near real-time, providing users with very useful information warning them to be especially alert on certain road sections or at cert
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	ANNEX 1: Costs stemming from wildlife-vehicle collisions. 
	 
	As regards the costs associated with accidents, it should be noted that there are no casualties in 98% of accidents, only material damage. This section contains references below to a study conducted by the Government of Catalonia, in relation to evaluations of the costs associated with accidents, which can be classified as follows (
	As regards the costs associated with accidents, it should be noted that there are no casualties in 98% of accidents, only material damage. This section contains references below to a study conducted by the Government of Catalonia, in relation to evaluations of the costs associated with accidents, which can be classified as follows (
	Table 18
	Table 18

	): 

	• 
	• 
	• 
	• 
	Cost of the accident (disregarding casualty cost), which includes expenses associated with the following items: 
	o Vehicle damage value. 
	o Vehicle damage value. 
	o Vehicle damage value. 

	o Administrative handling of files. 
	o Administrative handling of files. 

	o Police patrol intervention. 
	o Police patrol intervention. 

	o Intervention of road maintenance teams to remove and process the animal killed in the accident. 
	o Intervention of road maintenance teams to remove and process the animal killed in the accident. 




	• 
	• 
	• 
	Cost associated with casualties (fatalities, seriously injuries and minor injuries), taking into consideration: 
	o Human life value. 
	o Human life value. 
	o Human life value. 

	o Medical treatment and ambulance service. 
	o Medical treatment and ambulance service. 

	o Absence from work and loss of production. 
	o Absence from work and loss of production. 





	 
	 
	 
	 
	 
	 
	 
	ITEM 

	 
	 
	UNIT 

	UNIT COST (in 
	UNIT COST (in 
	2011 €)1 

	 
	 
	DATA SOURCE 


	Cost of the accident (disregarding casualty cost) 
	Cost of the accident (disregarding casualty cost) 
	Cost of the accident (disregarding casualty cost) 



	Material costs 
	Material costs 
	Material costs 
	Material costs 

	Accident 
	Accident 

	4,347.91 
	4,347.91 

	Serveis Juridics DGC i DAAM 2 
	Serveis Juridics DGC i DAAM 2 


	Administrative costs 
	Administrative costs 
	Administrative costs 

	Accident 
	Accident 

	755.00 
	755.00 

	García-Altés et al 2013 3 
	García-Altés et al 2013 3 


	Police costs 
	Police costs 
	Police costs 

	Accident 
	Accident 

	911.00 
	911.00 

	García-Altés et al 2013 3 
	García-Altés et al 2013 3 


	Maintenance team costs 
	Maintenance team costs 
	Maintenance team costs 

	Accident 
	Accident 

	200.00 
	200.00 

	Servei General d´Explotació Viária de la DGC 4 
	Servei General d´Explotació Viária de la DGC 4 


	Total cost 
	Total cost 
	Total cost 

	Accident 
	Accident 

	6,213.91 
	6,213.91 

	 
	 


	Casualty cost 
	Casualty cost 
	Casualty cost 


	Fatalities 
	Fatalities 
	Fatalities 

	Casualty 
	Casualty 

	1,702,826.35 
	1,702,826.35 

	Col-legi Enginyers CCP de Catalunya 2010 5 
	Col-legi Enginyers CCP de Catalunya 2010 5 


	Serious injuries 
	Serious injuries 
	Serious injuries 

	Casualty 
	Casualty 

	222,582.85 
	222,582.85 

	Col-legi Enginyers CCP de Catalunya 2010 5 
	Col-legi Enginyers CCP de Catalunya 2010 5 


	Minor injuries 
	Minor injuries 
	Minor injuries 

	Casualty 
	Casualty 

	17,138.00 
	17,138.00 

	Col-legi Enginyers CCP de Catalunya 2010 5 
	Col-legi Enginyers CCP de Catalunya 2010 5 


	1 A CPI of 2.5% was applied to update costs between 2010 and 2011 (in accordance with IDESCAT [Statistical Institute of Catalonia]) 
	1 A CPI of 2.5% was applied to update costs between 2010 and 2011 (in accordance with IDESCAT [Statistical Institute of Catalonia]) 
	1 A CPI of 2.5% was applied to update costs between 2010 and 2011 (in accordance with IDESCAT [Statistical Institute of Catalonia]) 
	2 Average value of financial liability claims received by the Legal Services at the DGC [Directorate-General for Roads] and the DAAM [Catalan Department of Agriculture], corresponding to accidents occurring in 2010 
	3 Values taken from article by García-Altés, A.; Suelves, J.M. & Barbería, E.2013. Cost savings associated with 10 years of road safety policies in Catalonia, Spain. Bull World Health Organ, 91: 28-35 
	4 Value estimated by the DGC General Road Operation Service 
	5 Value taken from a document by the Catalonia Professional Association of Road, Canal and Port Engineers 2010. Guia per a l´avaluació de projectes de transport. 160, pp. 




	Table 18. Unit costs used to estimate the cost of accidents involving animals (in 2011 €) Estudi de l´accidentalitat provocada per animals en llibertat a la xarxa de carreteres de la Generalitat de Catalunya. (Generalitat de Catalunya. Departament de Territori i Sostenibilitat. Direcció General de Carreteres, 2012). 
	 
	Other factors that can be added to the conflict caused by accidents of this type are: 
	• Mandatory removal of carcasses of animals killed in accidents when they represent an obstacle on the road. 
	• Mandatory removal of carcasses of animals killed in accidents when they represent an obstacle on the road. 
	• Mandatory removal of carcasses of animals killed in accidents when they represent an obstacle on the road. 

	• Specific requirements for the handling of large animals. 
	• Specific requirements for the handling of large animals. 

	• The need to dispose of animals killed in accidents. 
	• The need to dispose of animals killed in accidents. 

	• 
	• 
	• 
	Euthanisation of injured animals, a task often performed by forestry officers or hunters. 
	4.1. Fostering design solutions based on the Safe System. 
	4.1. Fostering design solutions based on the Safe System. 
	4.1. Fostering design solutions based on the Safe System. 

	4.2. Fostering the use of infrastructure safety management procedures. 
	4.2. Fostering the use of infrastructure safety management procedures. 

	4.3. Assessing the safety level of the road network. 
	4.3. Assessing the safety level of the road network. 

	4.4. Enhancing safe, sustainable and smart traffic management. 
	4.4. Enhancing safe, sustainable and smart traffic management. 

	4.5. Increasing the safety of pedestrians, bicycle and motorcycle users and the elderly. 
	4.5. Increasing the safety of pedestrians, bicycle and motorcycle users and the elderly. 

	4.6. Enhancing the assessment of actions and the exchange of good practices. 
	4.6. Enhancing the assessment of actions and the exchange of good practices. 

	4.7. Raising awareness of the importance of investment in infrastructure and adequate provision of human and technical resources. 
	4.7. Raising awareness of the importance of investment in infrastructure and adequate provision of human and technical resources. 





	In addition, WVCs require the intervention of police patrols and road maintenance teams, which is another factor to be taken into consideration. 
	The Department of Zoology and Physical Anthropology at the Complutense University of Madrid conducted a series of studies to assess the issue of accidents involving wildlife, focusing on the impact of WVCs on biodiversity and road safety, as well as their economic and social costs. (Complutense University of Madrid. Department of Zoology and Physical Anthropology). 
	 
	 
	 
	Between 2006 and 2012, there were 74,600 WVCs in Spain, with a cost of €105 million per year. The figure includes casualty-related costs, such as the cost of ambulances, hospitalisation, lost productivity and home adaptations. Also the material costs, including damage to vehicles and road surfaces, police and fire fighting expenses and the social costs calculated for each dead animal. These costs are independent of insurance claim settlements. On average, the per capita expense is €15.91, a figure that is h
	The study indicates that driving on narrow roads in these mountainous, forested, scarcely populated regions, at dusk or dawn, increases the risk of traffic accidents by 30% to 50% compared to flat, densely populated provinces with open spaces. 
	Although small animals such as hares, rabbits and birds account for just 10% of accidents reported, they cause damage on a scale that is just as significant as that produced by larger species. For example, swerving to avoid a rabbit on the road, resulting in three serious injuries, would cost €700,000. 
	 
	 
	ANNEX 2: National strategies and plans. 
	 
	Strategies. 
	Road Safety Strategy 2030 of the Directorate-General for Traffic at the Ministry of the Interior. 
	 
	The Road Safety Strategy 2030 (Directorate-General for Traffic. 
	The Road Safety Strategy 2030 (Directorate-General for Traffic. 
	The Road Safety Strategy 2030 (Directorate-General for Traffic. 
	The Road Safety Strategy 2030 (Directorate-General for Traffic. 
	The Road Safety Strategy 2030 (Directorate-General for Traffic. 
	National Road Safety Observatory, 2022) was created as a national reference framework for all parties involved in improving road safety by 2030, giving continuity to the efforts and achievements of the previous Road Safety Strategy 2011-2020. It is a national strategy that acts in a cross-cutting and comprehensive way on people, infrastructure and the surrounding areas, vehicles and post-accident response, through legislation, training and education, monitoring, technology and better data and governance. 

	 
	 
	 
	Figure




	Its mission is to reduce the number of traffic accidents and casualties on public roads in Spain by spearheading and coordinating the actions and outcomes of all the actors involved in safe mobility. The vision of the Strategy is to consolidate a culture of safe mobility, making it possible to push forward to achieve the goal of zero fatalities or serious injuries in traffic accidents in 2050, as well as contributing to national policy goals in other mobility-related areas. 
	The Strategy defines the main action lines to be followed, grouped into 9 strategic areas. These Action Lines should provide guidance for the specific actions that will be implemented in the successive Action plans. Specifically, strategic area 4 “Safe Roads” includes the following action lines (
	The Strategy defines the main action lines to be followed, grouped into 9 strategic areas. These Action Lines should provide guidance for the specific actions that will be implemented in the successive Action plans. Specifically, strategic area 4 “Safe Roads” includes the following action lines (
	Table 19
	Table 19

	): 

	 
	Strategic area 
	Strategic area 
	Strategic area 
	Strategic area 
	Strategic area 

	4. Safe Roads 
	4. Safe Roads 



	Action lines 
	Action lines 
	Action lines 
	Action lines 




	Table 19: Action lines in strategic area 4 “Safe Roads”. (Directorate-General for Traffic). 
	As part of the 2030 Road Safety Strategy, a repository (Directorate-General for Traffic, n.d.) has been created for information relating to specific actions and measures that can be implemented to foster road safety by all types of entities involved: Public administrations, companies and civil society organisations. 
	The aim is to share information among all these stakeholders, so that the information obtained from the experience of implementing a specific action or measure by one entity can be showcased and shared with others that may find it useful. Of particular interest would be information on efficiency towards improving safety, noted as a result of implementing the measures, especially in terms of accident reduction, including systems to prevent WVCs: 
	• Systems to prevent animals entering the carriageway (Directorate-General for Traffic, 2024). 
	• Systems to prevent animals entering the carriageway (Directorate-General for Traffic, 2024). 
	• Systems to prevent animals entering the carriageway (Directorate-General for Traffic, 2024). 

	• Alert and channelling systems for animals on the carriageway (Directorate-General for Traffic, 2024). 
	• Alert and channelling systems for animals on the carriageway (Directorate-General for Traffic, 2024). 


	In the field of WVCs, it is important to highlight the report presented by the entity in 2023, providing details of the most significant statistics on accidents of this type in recent years, by road type, species, mode of transport, time of year, etc. 
	 
	 
	Defragmentation Strategy for Habitats Affected by Linear Transport Infrastructure. 
	The Working Group on habitat fragmentation caused by transport infrastructure was established in 1999 to provide technical solutions for the issues associated with fragmentation. Its activity over the years has been very successful. It organises regular workshops to reflect on mechanisms for integrating biodiversity into linear transport infrastructure and has drafted and published eight technical specification documents on habitat fragmentation caused by transport infrastructure (further information on the
	The Working Group on habitat fragmentation caused by transport infrastructure was established in 1999 to provide technical solutions for the issues associated with fragmentation. Its activity over the years has been very successful. It organises regular workshops to reflect on mechanisms for integrating biodiversity into linear transport infrastructure and has drafted and published eight technical specification documents on habitat fragmentation caused by transport infrastructure (further information on the
	Annex 5
	Annex 5

	). 

	1. Technical Specifications for the design of wildlife crossings and perimeter fences (2006, second edition 2015) (Ministry of Agriculture, Food and the Environment MITECO, 2015). 
	1. Technical Specifications for the design of wildlife crossings and perimeter fences (2006, second edition 2015) (Ministry of Agriculture, Food and the Environment MITECO, 2015). 
	1. Technical Specifications for the design of wildlife crossings and perimeter fences (2006, second edition 2015) (Ministry of Agriculture, Food and the Environment MITECO, 2015). 

	2. Technical specifications to monitor and assess the effectiveness of corrective measures for the barrier effect of transport infrastructure (2008). (Ministry of Agriculture, Food and the Environment MITECO, 2008). 
	2. Technical specifications to monitor and assess the effectiveness of corrective measures for the barrier effect of transport infrastructure (2008). (Ministry of Agriculture, Food and the Environment MITECO, 2008). 

	3. Technical Specifications for the reduction of habitat fragmentation at the planning and layout stages (2010). (Ministry of Agriculture, Food and the Environment MITECO, 2010). 
	3. Technical Specifications for the reduction of habitat fragmentation at the planning and layout stages (2010). (Ministry of Agriculture, Food and the Environment MITECO, 2010). 

	4. Indicators of habitat fragmentation caused by linear transport infrastructure (2010). (Ministry of Agriculture, Food and the Environment MITECO, 2010). 
	4. Indicators of habitat fragmentation caused by linear transport infrastructure (2010). (Ministry of Agriculture, Food and the Environment MITECO, 2010). 

	5. Habitat defragmentation. Guidelines for reducing the impacts of operational roads and railways (2013). (Ministry of Agriculture, Food and the Environment MITECO, 2013). 
	5. Habitat defragmentation. Guidelines for reducing the impacts of operational roads and railways (2013). (Ministry of Agriculture, Food and the Environment MITECO, 2013). 

	6. Identification of areas to be defragmented to reduce the impacts of linear transport infrastructure on biodiversity (2013, second edition 2024). (Ministry of Agriculture, Food and the Environment MITECO, 2024). 
	6. Identification of areas to be defragmented to reduce the impacts of linear transport infrastructure on biodiversity (2013, second edition 2024). (Ministry of Agriculture, Food and the Environment MITECO, 2024). 

	7. Edge and verge effects of transport infrastructure and mitigation of their impact on biodiversity (2019). (Ministry of Agriculture, Food and the Environment MITECO, 2019). 
	7. Edge and verge effects of transport infrastructure and mitigation of their impact on biodiversity (2019). (Ministry of Agriculture, Food and the Environment MITECO, 2019). 

	8. Technical Specifications for effective monitoring of mitigation measures for the barrier effect of transport infrastructure (design, documentation and environmental monitoring file) (2020). (Ministry of Agriculture, Food and the Environment MITECO, 2020). 
	8. Technical Specifications for effective monitoring of mitigation measures for the barrier effect of transport infrastructure (design, documentation and environmental monitoring file) (2020). (Ministry of Agriculture, Food and the Environment MITECO, 2020). 

	9. Methodology for the Study and Analysis of Vertebrate Mortality on Transport Infrastructure. (2024). (Pending publication). 
	9. Methodology for the Study and Analysis of Vertebrate Mortality on Transport Infrastructure. (2024). (Pending publication). 


	 
	 
	In the context of the activities of the Working Group, it is worth highlighting the recently published “Defragmentation Strategy for Habitats Affected by Linear Transport Infrastructure” (Ministry for Ecological Transition and the Demographic Challenge, 2024), which establishes eight strategic priorities comprising 37 actions, with priority 2 focusing on WVCs 
	In the context of the activities of the Working Group, it is worth highlighting the recently published “Defragmentation Strategy for Habitats Affected by Linear Transport Infrastructure” (Ministry for Ecological Transition and the Demographic Challenge, 2024), which establishes eight strategic priorities comprising 37 actions, with priority 2 focusing on WVCs 
	(Table 20
	(Table 20

	): 

	 
	 
	PRIORITY 2 – REDUCING ACCIDENTS AND COLLISIONS INVOLVING WILDLIFE 
	ACTION 
	ACTION 
	ACTION 
	ACTION 
	ACTION 

	OBJECTIVE 
	OBJECTIVE 

	DESCRIPTION 
	DESCRIPTION 



	Action 2.1. 
	Action 2.1. 
	Action 2.1. 
	Action 2.1. 
	Development of standard procedures for work and the collection and analysis of WVC data. 

	Development of standard procedures for the collection and analysis of data on road accidents caused by animals and WVCs. Consolidation of data from different sources into an accessible common repository of information. 
	Development of standard procedures for the collection and analysis of data on road accidents caused by animals and WVCs. Consolidation of data from different sources into an accessible common repository of information. 

	The implementation of data collection protocols with shared criteria and standardised tools is key to identifying hotspot areas and road sections in the conflict between wildlife and road safety. It is essential to coordinate cooperation between the various stakeholders involved in collecting this information to establish unified common protocols and methodologies. Information from various sources, such as the Directorate-General for Traffic (DGT), the SAFE project and Traffic Management Services in the Bas
	The implementation of data collection protocols with shared criteria and standardised tools is key to identifying hotspot areas and road sections in the conflict between wildlife and road safety. It is essential to coordinate cooperation between the various stakeholders involved in collecting this information to establish unified common protocols and methodologies. Information from various sources, such as the Directorate-General for Traffic (DGT), the SAFE project and Traffic Management Services in the Bas
	of hotspots requiring defragmentation interventions. 




	 
	ACTION 
	ACTION 
	ACTION 
	ACTION 
	ACTION 

	OBJECTIVE 
	OBJECTIVE 

	DESCRIPTION 
	DESCRIPTION 



	Action 2.2. 
	Action 2.2. 
	Action 2.2. 
	Action 2.2. 
	Regular standardised analysis of 
	road accident hotspots and establishment of action thresholds. 

	Developing regular analysis methods for road accidents to detect variations in road safety hotspots. Establishing action thresholds that indicate an urgent need to take action to reduce the number of accidents detected. 
	Developing regular analysis methods for road accidents to detect variations in road safety hotspots. Establishing action thresholds that indicate an urgent need to take action to reduce the number of accidents detected. 

	Seasonal fluctuations in traffic and the distribution and movement of wildlife cause temporal and spatial variations in road accident rates. It is imperative to perform regular analyses (with a maximum frequency of every five years) of the accident data provided by the various stakeholders involved in collecting it. This approach seeks to identify variations and enable the implementation of adaptive strategies in a timely manner. In addition, it is essential to establish action thresholds indicating risk si
	Seasonal fluctuations in traffic and the distribution and movement of wildlife cause temporal and spatial variations in road accident rates. It is imperative to perform regular analyses (with a maximum frequency of every five years) of the accident data provided by the various stakeholders involved in collecting it. This approach seeks to identify variations and enable the implementation of adaptive strategies in a timely manner. In addition, it is essential to establish action thresholds indicating risk si


	Action 2.3. 
	Action 2.3. 
	Action 2.3. 
	Fostering innovative measures in wildlife-vehicle collision hotspots. 

	Promoting the development, installation, commissioning and monitoring of innovative solutions in WVC hotspots to minimise risk. 
	Promoting the development, installation, commissioning and monitoring of innovative solutions in WVC hotspots to minimise risk. 

	Fostering and adopting innovative solutions based on the application of new technologies, promoting the implementation of pilot projects with an effective monitoring and evaluation system to measure the effectiveness of the measures (Action 5.1). The most recent proposals notably include initiatives using Artificial Intelligence to identify sensitive species, the introduction of automatic wildlife detection systems with driver alerts, temporary notifications activated at key times and neuromarketing approac
	Fostering and adopting innovative solutions based on the application of new technologies, promoting the implementation of pilot projects with an effective monitoring and evaluation system to measure the effectiveness of the measures (Action 5.1). The most recent proposals notably include initiatives using Artificial Intelligence to identify sensitive species, the introduction of automatic wildlife detection systems with driver alerts, temporary notifications activated at key times and neuromarketing approac


	Action 2.4. 
	Action 2.4. 
	Action 2.4. 
	Integrating ecological restoration criteria in LTI management and maintenance 
	procurement documents. 

	Promoting implementation of the landscape dimension and ecological restoration criteria in procurement documents 
	Promoting implementation of the landscape dimension and ecological restoration criteria in procurement documents 
	for maintenance, management and new build of LTI. 

	It is necessary to refine the criteria used in procurement documents for management and maintenance of transport infrastructure and those for public works, with a greater focus on the landscape dimension and ecological restoration. This involves considering aspects such as preventing wildlife mortality, evaluating verge effects, reducing disturbance to habitats adjacent to roads and improving ecological connectivity. It is vital to integrate a landscape-scale view and ecological knowledge of the species pre
	It is necessary to refine the criteria used in procurement documents for management and maintenance of transport infrastructure and those for public works, with a greater focus on the landscape dimension and ecological restoration. This involves considering aspects such as preventing wildlife mortality, evaluating verge effects, reducing disturbance to habitats adjacent to roads and improving ecological connectivity. It is vital to integrate a landscape-scale view and ecological knowledge of the species pre
	water retention ponds. 




	 
	ACTION 
	ACTION 
	ACTION 
	ACTION 
	ACTION 

	OBJECTIVE 
	OBJECTIVE 

	DESCRIPTION 
	DESCRIPTION 



	Action 2.5. 
	Action 2.5. 
	Action 2.5. 
	Action 2.5. 
	Developing tools to alert drivers to the level of risk of wildlife-vehicle collisions. 

	Promoting the development and implementation of alert tools for users of LTI. 
	Promoting the development and implementation of alert tools for users of LTI. 

	It is essential to develop and implement smart warning tools to assess the risk of WVCs. These alerts may be transmitted to drivers through various platforms or trigger specific signs. This can be achieved by leveraging available information sources (Actions 0.3, 2.1, 2.2 and 5.3), predictive models and the capabilities provided by the digitalisation of vehicles and LTI (Action 5.5). Data such as proximity to rubbish tips or winter roosts, bat colonies or mammal crossing areas can be used. Data collected by
	It is essential to develop and implement smart warning tools to assess the risk of WVCs. These alerts may be transmitted to drivers through various platforms or trigger specific signs. This can be achieved by leveraging available information sources (Actions 0.3, 2.1, 2.2 and 5.3), predictive models and the capabilities provided by the digitalisation of vehicles and LTI (Action 5.5). Data such as proximity to rubbish tips or winter roosts, bat colonies or mammal crossing areas can be used. Data collected by
	WVCs. 




	Table 20. Actions included in Priority 2 “Reducing accidents and collisions involving wildlife” of the Defragmentation Strategy for Habitats Affected by Linear Transport Infrastructure. (Ministry for Ecological Transition and the Demographic Challenge, 2024). 
	In addition, Priority 4 of the Strategy “Fostering biodiversity and climate change adaptation in infrastructure management by prioritising Nature-based Solutions” establishes Action 4.4. “Adapting perimeter fences to improve connectivity”, aiming to promote connectivity and movement of wildlife throughout linear transport infrastructure. Referring to Action 4.4, the Strategy states: 
	“…Measures should be included for the relocation of perimeter fences to direct animals towards transverse structures that can function as wildlife crossings. In addition, evaluations should be made of the feasibility of moving fences to slopes, placing them partly or wholly outside the perimeter fence. This modification allows wildlife to move parallel to LTI, improving connectivity and eliminating the risk of animals crossing the fences in search of resources on the slopes, such as food and shelter. The ed
	Implementation of this measure should be carefully evaluated and performed at local level and on specific road sections, focusing on segments where implementation can lead to significant benefits...” 
	 
	Recovery, Transformation and Resilience Plan. 
	The Spanish Government's Recovery, Transformation, and Resilience Plan is an investment and reform plan with a three-pronged objective: to support short-term recovery from the health crisis caused by COVID-19; to promote a process of structural transformation in the medium term; and to lead to more sustainable and resilient development in the long term, from an economic and financial, social, territorial and environmental perspective. It is framed within the national plans developed by the 27 EU Member Stat
	 
	The Plan is grouped into a coherent set 
	The Plan is grouped into a coherent set 
	The Plan is grouped into a coherent set 
	The Plan is grouped into a coherent set 
	The Plan is grouped into a coherent set 
	of investments (€163 billion) to be undertaken almost entirely between 2021 and 2026 and an ambitious programme of structural and legislative reforms focused 
	on addressing major national challenges. 

	 
	 
	 
	Figure




	Component 6 “Sustainable, safe and connected mobility” includes a suite of measures and investments aimed at modernising, digitalising and improving the safety and sustainability of key interurban and intermodal transport infrastructure throughout national territory. This component envisages a total estimated investment of €7.867 billion, €6.667 billion of which is from the Recovery and Resilience Facility. 
	Component 6 includes programme C6.I2 Trans-European Transport Network: other actions, allocated €1.905 billion, encompassing all modes of transport, but with a major emphasis on railways.
	This component aims to improve the infrastructure of the national transport network that forms part of the TEN-T (Trans-European Transport Network), although it is not included in the Core Network corridors. The main objectives are social cohesion, increased productivity, and improved competitiveness and exports. While the action lines focus primarily on rail transport, the references to road network improvements take WVCs into account, in the following terms: 
	“€707 million investment in the State Road Network to improve road safety with a focus on pedestrians and cyclists, modernise and digitalise infrastructure and boost sustainability and energy efficiency while reducing noise and implementing smart transport systems in BUS/HOV lanes. Specifically, 357 million euros will be allocated to actions to improve road safety and protect wildlife and vulnerable users of the state road network, such as pedestrians. Action is expected to be taken on at least 80 tunnels (
	Against this backdrop, the Directorate-General for Roads at the Ministry of Transport and Sustainable Mobility has been working since 2024 on the implementation of a raft of measures to reduce WVCs, including both solutions of proven effectiveness and innovative measures (optical deterrents, deterrent posts, cameras, fibre optics, etc.) throughout the territory. The total investment allocated to these initiatives is €92 million. 
	Table 21
	Table 21
	Table 21

	 contains some references to the investments made (or at the tender stage) by the Ministry of Transport and Sustainable Mobility, through the Directorate-General for Roads, under this framework in the 2018-2024 period, and others that predate the Recovery, Transformation and Resilience Plan: 

	 
	 
	 
	 
	 
	 
	 
	Purpose of the contract 

	 
	 
	Status 

	Base Tender 
	Base Tender 
	Budget (exclusive 
	of tax) 

	 
	 
	YEAR 



	Improving sustainability and energy efficiency through the implementation of wildlife-related road safety measures on dual carriageways A-4, A-32 and A-44 and road N-323. Provinces of Jaén and Granada. Recovery, Transformation and Resilience Plan, NextGenerationEU. 
	Improving sustainability and energy efficiency through the implementation of wildlife-related road safety measures on dual carriageways A-4, A-32 and A-44 and road N-323. Provinces of Jaén and Granada. Recovery, Transformation and Resilience Plan, NextGenerationEU. 
	Improving sustainability and energy efficiency through the implementation of wildlife-related road safety measures on dual carriageways A-4, A-32 and A-44 and road N-323. Provinces of Jaén and Granada. Recovery, Transformation and Resilience Plan, NextGenerationEU. 
	Improving sustainability and energy efficiency through the implementation of wildlife-related road safety measures on dual carriageways A-4, A-32 and A-44 and road N-323. Provinces of Jaén and Granada. Recovery, Transformation and Resilience Plan, NextGenerationEU. 

	 
	 
	Assessment 

	 
	 
	15,882,458.51 

	 
	 
	2024 


	Sustainability and energy efficiency project for the installation of wildlife deterrent posts and clearing of vegetation on Road N-401 between kilometre point 118+500 and kilometre point 149+100 in the province of Toledo. Recovery, Transformation and Resilience Plan. NextGenerationEU. 
	Sustainability and energy efficiency project for the installation of wildlife deterrent posts and clearing of vegetation on Road N-401 between kilometre point 118+500 and kilometre point 149+100 in the province of Toledo. Recovery, Transformation and Resilience Plan. NextGenerationEU. 
	Sustainability and energy efficiency project for the installation of wildlife deterrent posts and clearing of vegetation on Road N-401 between kilometre point 118+500 and kilometre point 149+100 in the province of Toledo. Recovery, Transformation and Resilience Plan. NextGenerationEU. 

	 
	 
	Assessment 

	 
	 
	2,661,274.27 

	 
	 
	2024 


	Sustainability and energy efficiency project for wildlife detection and dynamic signage, section 1 from kilometre point 44+000 to kilometre point 46+000, and wildlife protection through conventional measures, section 2 from kilometre point 36+400 to kilometre point 42+000, on road N-631, province of Zamora. Recovery, Transformation and Resilience Plan NextGenerationEU. 
	Sustainability and energy efficiency project for wildlife detection and dynamic signage, section 1 from kilometre point 44+000 to kilometre point 46+000, and wildlife protection through conventional measures, section 2 from kilometre point 36+400 to kilometre point 42+000, on road N-631, province of Zamora. Recovery, Transformation and Resilience Plan NextGenerationEU. 
	Sustainability and energy efficiency project for wildlife detection and dynamic signage, section 1 from kilometre point 44+000 to kilometre point 46+000, and wildlife protection through conventional measures, section 2 from kilometre point 36+400 to kilometre point 42+000, on road N-631, province of Zamora. Recovery, Transformation and Resilience Plan NextGenerationEU. 

	 
	 
	Assessment 

	 
	 
	4,050,347.89 

	 
	 
	2024 


	Replacement of fencing to reduce WVCs between junctions 790 and 800 on dual carriageway A-7. Municipalities of Almería, Enix and Roquetas de Mar. Province of Almería Recovery, Transformation and Resilience Plan NextGenerationEU. 
	Replacement of fencing to reduce WVCs between junctions 790 and 800 on dual carriageway A-7. Municipalities of Almería, Enix and Roquetas de Mar. Province of Almería Recovery, Transformation and Resilience Plan NextGenerationEU. 
	Replacement of fencing to reduce WVCs between junctions 790 and 800 on dual carriageway A-7. Municipalities of Almería, Enix and Roquetas de Mar. Province of Almería Recovery, Transformation and Resilience Plan NextGenerationEU. 

	 
	 
	Assessment 

	 
	 
	497,253.40 

	 
	 
	2024 


	Installation of wildlife deterrent posts on several sections of road N-502, between kilometre point 85+700 and kilometre point 179+600. Toledo province. Recovery, Transformation and Resilience Plan, NextGenerationEU. 
	Installation of wildlife deterrent posts on several sections of road N-502, between kilometre point 85+700 and kilometre point 179+600. Toledo province. Recovery, Transformation and Resilience Plan, NextGenerationEU. 
	Installation of wildlife deterrent posts on several sections of road N-502, between kilometre point 85+700 and kilometre point 179+600. Toledo province. Recovery, Transformation and Resilience Plan, NextGenerationEU. 

	Assessment 
	Assessment 

	499,636.31 
	499,636.31 

	2024 
	2024 


	Extension of side fencing to keep animals out on A-8, A-67 and N-634. Recovery, transformation and Resilience Plan Funded by the European Union NextGenerationEU. 
	Extension of side fencing to keep animals out on A-8, A-67 and N-634. Recovery, transformation and Resilience Plan Funded by the European Union NextGenerationEU. 
	Extension of side fencing to keep animals out on A-8, A-67 and N-634. Recovery, transformation and Resilience Plan Funded by the European Union NextGenerationEU. 

	Adjudicated 
	Adjudicated 

	198,208.86 
	198,208.86 

	2022 
	2022 


	Improvement actions to reduce the likelihood of WVCs (Iberian lynx) on the N-420, from kilometre point 51+000 to kilometre point 63+000. Stretcht: Montoro-Cardeña. Province of Córdoba. 
	Improvement actions to reduce the likelihood of WVCs (Iberian lynx) on the N-420, from kilometre point 51+000 to kilometre point 63+000. Stretcht: Montoro-Cardeña. Province of Córdoba. 
	Improvement actions to reduce the likelihood of WVCs (Iberian lynx) on the N-420, from kilometre point 51+000 to kilometre point 63+000. Stretcht: Montoro-Cardeña. Province of Córdoba. 

	Adjudicated 
	Adjudicated 

	1,136,363.35 
	1,136,363.35 

	2021 
	2021 


	Road Safety. Actions to reduce the likelihood of WVCs. Road N-420 from Córdoba to Tarragona, between kilometre point 81+000 and kilometre point 93+050. 
	Road Safety. Actions to reduce the likelihood of WVCs. Road N-420 from Córdoba to Tarragona, between kilometre point 81+000 and kilometre point 93+050. 
	Road Safety. Actions to reduce the likelihood of WVCs. Road N-420 from Córdoba to Tarragona, between kilometre point 81+000 and kilometre point 93+050. 
	Stretcht: Cardeña - provincial border. Ciudad Real. Province de Córdoba. 

	Adjudicated 
	Adjudicated 

	1,364,458.77 
	1,364,458.77 

	2019 
	2019 


	Installation of a wildlife crossing at kilometre point 305-690 on Dual Carriageway A-4 and other wildlife-related road safety measures. Province of Jaén. 
	Installation of a wildlife crossing at kilometre point 305-690 on Dual Carriageway A-4 and other wildlife-related road safety measures. Province of Jaén. 
	Installation of a wildlife crossing at kilometre point 305-690 on Dual Carriageway A-4 and other wildlife-related road safety measures. Province of Jaén. 

	Adjudicated 
	Adjudicated 

	1,615,531.91 
	1,615,531.91 

	2018 
	2018 




	Table 21. Investments by Directorate-General for Roads 2018-2024 in reducing wildlife-vehicle collisions. Public Sector Procurement Platform. (Ministry of Finance, n.d.). 
	 
	 
	ANNEX 3: National programmes and projects. 
	 
	Public Procurement of Innovative Solutions Programme of the Directorate-General for Roads at the Ministry of Transport and Sustainable Mobility 
	In addition to the implementation of Component 6 of the Recovery, Transformation and Resilience Plan, the Directorate-General for Roads has launched other initiatives of interest, which are listed below. 
	This section does not include a reference to Memorandum 02/2024 SGCyGA (Subdirectorate-General of Roads for Asset Maintenance and Management) on wildlife-vehicle collision hotspots (WVC hotspots) on the State Road Network, as it is outlined in chapter 8.2. 
	The Public Procurement of Innovative Solutions (PPI) Programme of the Directorate-General for Roads at the Ministry of Transport and Sustainable Mobility, presented in late 2022, aims to “...explore the capabilities of public-private collaboration to develop innovative solutions to facilitate better road management and also help more directly to transform public experience and improve travel on roads…” 
	The Programme sets out 10 challenges 
	The Programme sets out 10 challenges 
	(Figure 160
	(Figure 160

	), with Challenge 10 focusing on protection measures for vulnerable users and WVCs. The process of prioritising the initiatives identified, which resulted in the first calls for tenders under the DGC's PPI programme, took into account their impact on six of the challenges (Challenge 1, Challenge 2, Challenge 6, Challenge 7, Challenge 9 and Challenge 10), representing 74% of the interesting and relevant ideas received. 

	 
	 
	Figure 160. The first 10 challenges of the Public Procurement of Innovative Solutions Programme. (Ministry of Transport and Sustainable Mobility, 2022). 
	The updated early demand map 
	The updated early demand map 
	(Table 22
	(Table 22

	) outlines the subject of the calls for tender, the planned launch date, the type of procedures that will govern the contracts and the approximate budget. The first calls for tender launched include the following initiative under Challenge 10. 

	 
	Challen-ge 
	Challen-ge 
	Challen-ge 
	Challen-ge 
	Challen-ge 

	Sub- 
	Sub- 
	Challen-ge 

	Initiative 
	Initiative 

	Subject of tender 
	Subject of tender 

	Planned 
	Planned 
	launch 

	Procedure 
	Procedure 
	established 

	Budget 
	Budget 
	(excl. VAT) 



	10 
	10 
	10 
	10 

	10.2 
	10.2 

	Detection of wildlife 
	Detection of wildlife 
	intrusions 

	Various calls for tender for Systems for detection of wildlife intrusions on roads and 
	Various calls for tender for Systems for detection of wildlife intrusions on roads and 
	communication with third parties 

	2024 
	2024 

	Ordinary public procurement for 
	Ordinary public procurement for 
	works 

	€12.3 m (*Approximate budgets for future innovation-related 
	€12.3 m (*Approximate budgets for future innovation-related 
	tendering) 




	Table 22. Early demand map. Public Sector Procurement Platform. (Ministry of Finance, n.d.). 
	In challenge No. 10 “PROTECTION MEASURES FOR VULNERABLE USERS AND FOR WILDLIFE-VEHICLE COLLISIONS” 
	In challenge No. 10 “PROTECTION MEASURES FOR VULNERABLE USERS AND FOR WILDLIFE-VEHICLE COLLISIONS” 
	(Figure 161
	(Figure 161

	) the Directorate-General for Roads underscores the need to “…gain greater insight into accidents of this type and boost analysis capacity by integrating all currently available information sources, making it possible to design effective, scalable wildlife-friendly solutions…” Thousands of traffic accidents occur every year on Spanish roads caused by animals on or entering the road, giving rise to road safety issues and increased animal 

	mortality, in some cases affecting protected species such as the Iberian lynx. Numerous measures have been proposed to reduce these accidents, such as improving signage, establishing wildlife crossings, fencing game reserves, organising driven hunts and installing deterrent devices. 
	These measures have proved to be insufficient to combat the rise in the number of accidents. This project seeks to provide the Ministry with “…new, innovative measures to reduce traffic accidents involving wild animals or livestock and provide the Directorate-General for Roads with new tools both for new infrastructure projects in the future and for studies, and actions to maintain and operate roads in service…”. 
	To this end, the challenge sets out two use cases for innovative solutions by way of example: 
	a. USE CASE A: On a road section with alternating sub-sections of 2+1 road, single carriageway and dual carriageway, there is a high incidence of animals entering the road, making it necessary, on the one hand, to identify the specificities of each case, considering all types of ecological, infrastructural, environmental and climatological variables, among others, and, on the other hand, to determine the most appropriate solutions for each sub-section, which can be extended to sections of similar characteri
	a. USE CASE A: On a road section with alternating sub-sections of 2+1 road, single carriageway and dual carriageway, there is a high incidence of animals entering the road, making it necessary, on the one hand, to identify the specificities of each case, considering all types of ecological, infrastructural, environmental and climatological variables, among others, and, on the other hand, to determine the most appropriate solutions for each sub-section, which can be extended to sections of similar characteri
	a. USE CASE A: On a road section with alternating sub-sections of 2+1 road, single carriageway and dual carriageway, there is a high incidence of animals entering the road, making it necessary, on the one hand, to identify the specificities of each case, considering all types of ecological, infrastructural, environmental and climatological variables, among others, and, on the other hand, to determine the most appropriate solutions for each sub-section, which can be extended to sections of similar characteri

	b. USE CASE B: Given the high number of vulnerable road users on certain days on certain single carriageways and stretches of major roads in urban areas belonging to the state road network, solutions need to be adopted urgently to ensure that cyclists and pedestrians can use and/or cross roads. 
	b. USE CASE B: Given the high number of vulnerable road users on certain days on certain single carriageways and stretches of major roads in urban areas belonging to the state road network, solutions need to be adopted urgently to ensure that cyclists and pedestrians can use and/or cross roads. 


	 
	 
	Figure 161: Preliminary market consultation. Challenge 10. Ministerio de Transportes y Movilidad Sostenible. 
	 
	 
	SAFE Projects: Stop Wildlife Collisions in Spain. 
	The SAFE Project - Stop Wildlife Collisions in Spain - is an initiative of the Ministry for Ecological Transition and the Demographic Challenge (MITECO), developed by Doñana Biological Station (EBD-CSIC) with the participation of the Spanish Society for the Conservation and Study of Mammals (SECEM) and two other scientific associations, the Spanish Herpetological Association (AHE) and the Spanish Ornithological Society (SEO/BirdLife). 
	The objective of the project, which began on 1 June 2021, is threefold: 
	• Quantify wildlife mortality caused by collisions on Spanish roads. 
	• Quantify wildlife mortality caused by collisions on Spanish roads. 
	• Quantify wildlife mortality caused by collisions on Spanish roads. 

	• Evaluate which species are most affected by this issue. 
	• Evaluate which species are most affected by this issue. 

	• Determine the factors that influence road accidents and identify mortality hotspots. 
	• Determine the factors that influence road accidents and identify mortality hotspots. 


	To do this, on a voluntary basis, collaborators/participants select a route and decide how to travel along it (on foot, by bicycle or in a vehicle). The minimum length for bicycle routes is 10 km (recommended distance of 15-20 km) and 3 km on foot (recommended distance of 5 km). Volunteers are required to follow the chosen route regularly (at least once a month over one year), record any sightings of run-over animals and upload the information on a mobile app or the OBSERVATION website (https://secem.observ
	Although the project ended on 31 December 2022, the initiative's vision is to continue with the route visits and take on new volunteers with additional routes, creating a citizen science network to monitor WVCs. 
	In April 2024, SAFE won the National Award for the Dissemination of Scientific Knowledge and Crowd Science from the Higher Council for Scientific Research (CSIC) in the citizen science category, for initiatives in which the public participates in any of the stages of a research project (
	In April 2024, SAFE won the National Award for the Dissemination of Scientific Knowledge and Crowd Science from the Higher Council for Scientific Research (CSIC) in the citizen science category, for initiatives in which the public participates in any of the stages of a research project (
	Figure 162
	Figure 162

	). 

	 
	Figure 162: The SAFE project award. Ministry for Ecological Transition and the Demographic Challenge. 
	 
	 
	LIFE Projects with implementation in Spain. 
	LIFE LYNXCONNECT ‘Creating a genetically and demographically functional Iberian Lynx (Lynx pardinus) metapopulation (2020-2025)’. 
	 
	 
	 
	 
	 
	 
	Figure

	Start date: End date: 
	Start date: End date: 
	01/09/2020 01/09/2025 
	Eligible total cost: EU contribution: 
	€18,754,029 €11,378,919 




	LIFE LYNXCONNECT is the fourth LIFE project approved by the European Commission for the conservation of the Iberian lynx. The main challenge is to ensure that the Iberian lynx population is self-sustaining and genetically viable over the long term by connecting the six existing nuclei and creating two new nuclei. 
	Other specific goals are pursued along with this objective, such as reducing the risk of extinction, improving the population status, combating threats, implementing conservation and habitat improvement measures and reviewing the Iberian lynx conservation strategy. 
	LIFE LYNXCONNECT is a transnational cooperation project covering the entire distribution area of the species, with the participation of environmental and road authorities in two countries and four autonomous regions (Spain, Portugal, Andalusia, Castile-La Mancha, Extremadura and Murcia); non-governmental organisations in the environmental sector 
	(Adenex, WWF-España and Fundación CBD-Hábitat); representatives of the hunting sector, Fundación Artemisam and private companies (Fotex and Fomecam Terra), with scientific support from the Higher Council for Scientific Research – Doñana Biological Station. 
	The LIFE LYNXCONNECT project consists of 33 actions grouped into five major blocks: 
	1. 
	1. 
	1. 
	1. 
	Increase the global population size. 
	• Correct high priority hotspots in order to make road-crossing safe in connection areas and monitor the effectiveness of those correction 
	• Correct high priority hotspots in order to make road-crossing safe in connection areas and monitor the effectiveness of those correction 
	• Correct high priority hotspots in order to make road-crossing safe in connection areas and monitor the effectiveness of those correction 





	 
	structures in order to maintain acceptable values of non-natural mortality due to roadkills. 
	2. Preserve genetic diversity and prevent inbreeding. 
	2. Preserve genetic diversity and prevent inbreeding. 
	2. Preserve genetic diversity and prevent inbreeding. 

	3. Public awareness and dissemination. 
	3. Public awareness and dissemination. 

	4. Project management. 
	4. Project management. 

	5. Innovative actions aiming at increasing efficiency of monitoring. 
	5. Innovative actions aiming at increasing efficiency of monitoring. 


	References: - LYNXCONNECT website (LYNXCONNECT, n.d.). 
	 
	 
	LIFE IBERLINCE. 
	 
	 
	 
	 
	 
	 
	Figure

	Start date: End date: 
	Start date: End date: 
	01/09/2011 31/12/2017 
	Eligible total cost: EU contribution: 
	€50,303,388 €50,303,388 



	The challenge for the project was to achieve a number of Iberian lynx individuals and populations that would ensure the survival of the species and reduce its threat level to the “endangered” category (IUCN). Two objectives were established: 
	The challenge for the project was to achieve a number of Iberian lynx individuals and populations that would ensure the survival of the species and reduce its threat level to the “endangered” category (IUCN). Two objectives were established: 
	The challenge for the project was to achieve a number of Iberian lynx individuals and populations that would ensure the survival of the species and reduce its threat level to the “endangered” category (IUCN). Two objectives were established: 
	The challenge for the project was to achieve a number of Iberian lynx individuals and populations that would ensure the survival of the species and reduce its threat level to the “endangered” category (IUCN). Two objectives were established: 
	• Increase the species population to 25 territorial females in the Doñana-Aljarafe subpopulation and 70 territorial females in all the Andalusian subpopulations in Eastern Sierra Morena. 
	• Increase the species population to 25 territorial females in the Doñana-Aljarafe subpopulation and 70 territorial females in all the Andalusian subpopulations in Eastern Sierra Morena. 
	• Increase the species population to 25 territorial females in the Doñana-Aljarafe subpopulation and 70 territorial females in all the Andalusian subpopulations in Eastern Sierra Morena. 

	• 
	• 
	• 
	Establish four new subpopulations in Extremadura, Castile-La Mancha, Portugal and Andalusia, each with at least five territorial females. 
	• Six hotspots were tackled on the A4 dual carriageway, where 31 accidents occurred during the Life IBERLINCE project. A wildlife underpass was built. 
	• Six hotspots were tackled on the A4 dual carriageway, where 31 accidents occurred during the Life IBERLINCE project. A wildlife underpass was built. 
	• Six hotspots were tackled on the A4 dual carriageway, where 31 accidents occurred during the Life IBERLINCE project. A wildlife underpass was built. 

	• Other actions reduced WVCs at identified hotspots, although the total number of WVCs continued to increase, and there was a reduction in habitat fragmentation due to road surfacing. 
	• Other actions reduced WVCs at identified hotspots, although the total number of WVCs continued to increase, and there was a reduction in habitat fragmentation due to road surfacing. 

	• Identify mortality hotspots by recording specific sightings. 
	• Identify mortality hotspots by recording specific sightings. 

	• Quantify the wildlife affected by infrastructure at national level, if it is used as a monitoring programme. 
	• Quantify the wildlife affected by infrastructure at national level, if it is used as a monitoring programme. 

	• 
	• 
	• 
	Routes: 
	o Regular: a route is designed with start and end points and is followed on a regular basis. The routes can be short or challenging (on foot or by bicycle) or long or general (by car or any other type of vehicle). 
	o Regular: a route is designed with start and end points and is followed on a regular basis. The routes can be short or challenging (on foot or by bicycle) or long or general (by car or any other type of vehicle). 
	o Regular: a route is designed with start and end points and is followed on a regular basis. The routes can be short or challenging (on foot or by bicycle) or long or general (by car or any other type of vehicle). 

	o Occasional: the route does not need to be repeated. 
	o Occasional: the route does not need to be repeated. 




	• One-off sightings: any injured or dead animal found anywhere is recorded. 
	• One-off sightings: any injured or dead animal found anywhere is recorded. 






	 
	 
	 
	 
	 




	Among the actions planned to achieve these objectives, it is worth highlighting the following: improving road structures to reduce the risk of road accidents and eradicate hotspots: building wildlife crossings, adapting culverts, fencing, specific signage, etc. 
	The results achieved by the project include: 
	References: Iberlince Website (Iberlince, n.d.). 
	Recovering the historic distribution range of the Iberian lynx (Lynx pardinus) in Spain and Portugal (European Commission, n.d.). 
	 
	 
	ANNEX 4: Other initiatives of interest at national level. 
	 
	Infrastructure-related mortality programme. 
	A monitoring programme run by SEO/BirdLife consisting of an application created to report sightings of injured or dead birds or other animals on various types of infrastructure, primarily: Roads, railways, power lines, wind farms and glazed structures (glazed buildings and plastic screens at sports centres and on roads). 
	 
	The programme aims to: 
	The project objectives will be addressed based on information generated by volunteers who record sightings of run-over animals on the road. There are two types of data gathering 
	 
	 
	Studies on animal-vehicle collisions. 
	The Ponle Freno - AXA Road Safety Research Centre has been producing studies examining WVCs since 2013. To prepare them, it uses information from AXA Spain’s internal database, included in the most recent analysis (Ponle Freno AXA Research Centre, 2023). According to its most recent analysis, such accidents have doubled in five years in an upward trend that was only broken in 2020 by the restrictions placed on mobility 
	The Ponle Freno - AXA Road Safety Research Centre has been producing studies examining WVCs since 2013. To prepare them, it uses information from AXA Spain’s internal database, included in the most recent analysis (Ponle Freno AXA Research Centre, 2023). According to its most recent analysis, such accidents have doubled in five years in an upward trend that was only broken in 2020 by the restrictions placed on mobility 
	(Figure 163
	(Figure 163

	). 

	 
	 
	 
	Figure 163: Figures for accidents involving animals. (Ponle Freno AXA Research Centre, 2023). 
	45.4% of collisions involved wild boar, the most dangerous animal, followed by roe deer (23.2% of accidents) and dogs (15%). Castile and Leon (23.4%), Galicia (17.4%) and Catalonia (9.2%) accounted for half of the accidents involving animals, the same top three rankings that they had occupied in recent years. 
	The report also indicates that the provinces with the most WVCs were Burgos, Ourense and A Coruña. 
	31% of accidents occurred in the last three months of the year (October, November and December). By contrast, June was the month with the lowest accident rate in the whole year throughout the historical series. 
	As preventive measures, the report recommends reducing speed in rural areas and exercising particular caution during periods and times of peak animal activity. 
	The insurer Línea Directa Aseguradora (Línea Directa Aseguradora, 2022) has conducted research and published reports on the increase in accidents caused by animals on Spanish roads, the latest of which is called “Animals on the road: Mortal danger. Accidents involving animals on Spanish roads (2017-2021)” (Linea Directa Aseguradora, 2022). According to this latest analysis, traffic accidents involving animals have risen significantly over the last five years, doubling in number and increasing in severity. B
	These accidents are becoming ever more serious and complex. The average cost of compensation for personal injuries increased by 104% between 2017 and 2021, vehicle repairs are 2.4 times more expensive than for a normal collision and they take 38% longer to process. 
	The study highlights that two out of three of these accidents occur on single carriageways, in rural areas and primarily at night (61%), at the weekend and in autumn, and wild boar and dogs are the animals most frequently involved. As regards location, Soria (9%) is the province with the highest proportion of WVCs, followed by Teruel (4.4%) and Huesca (4%). 
	The Línea Directa study also examines the difficulties drivers face in claiming compensation, especially following changes to the law in 2014 (Law 6/2014) which limit the circumstances under which wild animal owners can be held liable. Since the law was changed, only 6% of damage caused by animals is compensated by the owner or person responsible, compared to 43% for accidents before 2014. 
	The study “Accidents involving collisions with animals” (RACE, 2020) produced by the Spanish Royal Automobile Club (RACE) in collaboration with the German automobile club ADAC, undertaken in 2020, analyses the characteristics of WVCs on Spanish roads, highlighting the danger they pose to drivers and making recommendations to prevent them. 
	The report includes a simulated collision with a wild boar to illustrate the major impact these accidents can have on vehicles and the importance of maintaining a moderate speed in wildlife areas. The report stated that “…braking so that the impact occurs at the lowest possible speed and staying in lane without sudden movements is the correct behaviour to minimise injuries to humans. Swerving to try to avoid the animal can have much more negative consequences, as the driver may invade the oncoming lane and 
	If a driver is travelling at a speed of 80 km/h and a wild animal appears on the road 60 m away, there is enough time to stop the vehicle safely. On roads with vegetation very close to the road, there is a greater possibility that a wild animal will enter the carriageway at a distance of less than 35 m, making it advisable to drive at 60 km/h to be able to stop the vehicle safely if necessary 
	If a driver is travelling at a speed of 80 km/h and a wild animal appears on the road 60 m away, there is enough time to stop the vehicle safely. On roads with vegetation very close to the road, there is a greater possibility that a wild animal will enter the carriageway at a distance of less than 35 m, making it advisable to drive at 60 km/h to be able to stop the vehicle safely if necessary 
	(Figure 164
	(Figure 164

	). 

	 
	   
	 
	Figure 164: Importance of speed controls on roads frequented by animals. (RACE, 2020). 
	 
	 
	Studies by the Hunting Resources Research Institute (IREC). 
	The Hunting Resources Research Institute (IREC) conducted a study to ascertain the distribution and abundance of wildlife in Spain by analysing animals run over on roads (Hunting Resources Research Institute (IREC), 2022). The study took an analytical approach that makes it possible to obtain maps of the distribution and abundance of two species of ungulates, roe deer and wild boar, based on collisions involving these animals, controlling for the effects that factors such as road density or time of year may
	The study found that a greater number of collisions does not always equate to a greater abundance of animals, reflecting that, two factors need to occur together in a collision: there have to be animals and there have to be vehicles. As such, an elevated accident rate may also be caused by a greater number of vehicles or other variables, such as higher vehicle speeds. 
	 
	 
	ANNEX 5: Working group on habitat fragmentation caused by transport infrastructure. 
	 
	The Working Group on Habitat Fragmentation caused by Transport Infrastructure was created in 1999 to provide technical solutions to the problems associated with fragmentation. It is formed of representatives of the administrations responsible for transport, natural environment and environmental impact assessment in the autonomous regions and at state level. The group reports to the State Commission for Natural Heritage and Biodiversity. Its activity has been very successful over the years, leading to it rec
	The working group was established in 1999 under the European COST-341 programme, which benefited from the participation of over 20 countries, with the objective of cooperating to exchange information in the field of habitat fragmentation in Europe. This programme resulted in the drafting of the Wildlife and Traffic Manual, which has been regularly updated and has become an essential reference document, bringing together measures to improve wildlife-vehicle collision rates. 
	• 
	• 
	• 
	• 
	Technical specification documents regarding habitat fragmentation caused by transport infrastructure: 
	1. Technical Specifications for the design of wildlife crossings and perimeter fences (2006, Second Edition 2015) - detailed specifications for designing and implementing appropriate corrective measures to make roads and railways crossable by various species of wildlife. The revised edition was produced on the basis of the results of monitoring the effectiveness of corrective measures for habitat fragmentation on linear transport infrastructure in Spain and other European countries. (Ministry of Agriculture
	1. Technical Specifications for the design of wildlife crossings and perimeter fences (2006, Second Edition 2015) - detailed specifications for designing and implementing appropriate corrective measures to make roads and railways crossable by various species of wildlife. The revised edition was produced on the basis of the results of monitoring the effectiveness of corrective measures for habitat fragmentation on linear transport infrastructure in Spain and other European countries. (Ministry of Agriculture
	1. Technical Specifications for the design of wildlife crossings and perimeter fences (2006, Second Edition 2015) - detailed specifications for designing and implementing appropriate corrective measures to make roads and railways crossable by various species of wildlife. The revised edition was produced on the basis of the results of monitoring the effectiveness of corrective measures for habitat fragmentation on linear transport infrastructure in Spain and other European countries. (Ministry of Agriculture

	2. Technical Specifications to monitor and assess the effectiveness of corrective measures for the barrier effect of transport infrastructure (2008) - Addresses issues related to environmental monitoring programmes and provides specific recommendations on methods and procedures for evaluation and monitoring during the design, construction and operation phases of road infrastructure. (Ministry of Agriculture, Food and the Environment MITECO, 2008). 
	2. Technical Specifications to monitor and assess the effectiveness of corrective measures for the barrier effect of transport infrastructure (2008) - Addresses issues related to environmental monitoring programmes and provides specific recommendations on methods and procedures for evaluation and monitoring during the design, construction and operation phases of road infrastructure. (Ministry of Agriculture, Food and the Environment MITECO, 2008). 

	3. Technical Requirements for the reduction of habitat fragmentation at the planning and layout stages (2010) - Presents methodologies for analysing and evaluating connectivity and its impact on plans, programmes and projects. It also proposes guidelines to prevent or reduce habitat fragmentation caused by them. (Ministry of Agriculture, Food and the Environment MITECO, 2010). 
	3. Technical Requirements for the reduction of habitat fragmentation at the planning and layout stages (2010) - Presents methodologies for analysing and evaluating connectivity and its impact on plans, programmes and projects. It also proposes guidelines to prevent or reduce habitat fragmentation caused by them. (Ministry of Agriculture, Food and the Environment MITECO, 2010). 

	4. Indicators of habitat fragmentation caused by linear transport infrastructure (2010) - Updates concepts relating to habitat fragmentation. It reviews the subject of fragmentation indicators and provides sheets describing indicators and guidelines for selecting them. (Ministry of Agriculture, Food and the Environment MITECO, 2010). 
	4. Indicators of habitat fragmentation caused by linear transport infrastructure (2010) - Updates concepts relating to habitat fragmentation. It reviews the subject of fragmentation indicators and provides sheets describing indicators and guidelines for selecting them. (Ministry of Agriculture, Food and the Environment MITECO, 2010). 

	5. Habitat defragmentation. Guidelines for reducing the impacts of operational roads and railways (2013) - explains the context and provides guidance for selecting defragmentation measures. (Ministry of Agriculture, Food and the Environment MITECO, 2013). 
	5. Habitat defragmentation. Guidelines for reducing the impacts of operational roads and railways (2013) - explains the context and provides guidance for selecting defragmentation measures. (Ministry of Agriculture, Food and the Environment MITECO, 2013). 

	6. Identification of areas to be defragmented to reduce the impacts of linear transport infrastructure on biodiversity (2013, second edition 2024) - Develops a methodology with which several criteria are created to identify priority areas to defragment transport routes, in spaces with minimally fragmented or highly fragmented natural heritage, evaluating forest connectors and WVC density. The updated document outlines technical procedures and scientific criteria, providing tools to assess fragmentation and 
	6. Identification of areas to be defragmented to reduce the impacts of linear transport infrastructure on biodiversity (2013, second edition 2024) - Develops a methodology with which several criteria are created to identify priority areas to defragment transport routes, in spaces with minimally fragmented or highly fragmented natural heritage, evaluating forest connectors and WVC density. The updated document outlines technical procedures and scientific criteria, providing tools to assess fragmentation and 

	7. Edge and verge effects of transport infrastructure and mitigation of their impact on biodiversity (2019) - Reviews current knowledge on the effects of transport infrastructure that had not previously been addressed. It provides guidance for preventing them during planning, as well as designing and implementing measures to reduce them in the territories concerned. (Ministry of Agriculture, Food and the Environment MITECO, 2019). 
	7. Edge and verge effects of transport infrastructure and mitigation of their impact on biodiversity (2019) - Reviews current knowledge on the effects of transport infrastructure that had not previously been addressed. It provides guidance for preventing them during planning, as well as designing and implementing measures to reduce them in the territories concerned. (Ministry of Agriculture, Food and the Environment MITECO, 2019). 

	8. Technical Specifications for effective monitoring of mitigation measures for the barrier effect of transport infrastructure (design, documentation and environmental monitoring file) (2020) - Revises and updates document number 2 in this series. A meta-analysis using data from the environmental monitoring of 65 sections of transport infrastructure, on which 1,078 wildlife crossing structures were found to be in use, identifying some shortcomings in the methodologies used. This book provides guidelines for
	8. Technical Specifications for effective monitoring of mitigation measures for the barrier effect of transport infrastructure (design, documentation and environmental monitoring file) (2020) - Revises and updates document number 2 in this series. A meta-analysis using data from the environmental monitoring of 65 sections of transport infrastructure, on which 1,078 wildlife crossing structures were found to be in use, identifying some shortcomings in the methodologies used. This book provides guidelines for

	9. Methodology for the Study and Analysis of Vertebrate Mortality on Transport Infrastructure. (2024) – (Pending publication). Provides a set of technical specifications and recommendations to improve the standardisation of data collection in the monitoring of wildlife mortality on transport routes and the use and scope of the information gathered. It also presents the results of the SAFE project (Stop Wildlife Collisions in Spain), led by the Ministry for Ecological Transition and the Demographic Challenge
	9. Methodology for the Study and Analysis of Vertebrate Mortality on Transport Infrastructure. (2024) – (Pending publication). Provides a set of technical specifications and recommendations to improve the standardisation of data collection in the monitoring of wildlife mortality on transport routes and the use and scope of the information gathered. It also presents the results of the SAFE project (Stop Wildlife Collisions in Spain), led by the Ministry for Ecological Transition and the Demographic Challenge





	 
	 
	 
	 
	ANNEX 6: Information on projects co-financed by the European Commission. 
	 
	BISON - Biodiversity and Infrastructure Synergies and Opportunities for European Transport Networks. 
	 
	 
	 
	 
	 
	 
	Figure

	Start date: End date: 
	Start date: End date: 
	1 January 2021 31 December 2023 
	 
	Total cost € EU contribution €  
	3 563 652.50  2 999 701.25 




	 
	The BISON project, financed with European funds, sought to Identify future research and innovation needs for a better integration of biodiversity with infrastructure decommissioning, operation, construction and planning. 
	The OBJECTIVE of BISON was to tackle the integration of biodiversity in the development of infrastructure, including roads, railways, waterways, airports, ports, or energy transport networks. To do this, it set the following objectives: 
	• Identify future research and innovation needs for a better integration of biodiversity with infrastructure. 
	• Identify future research and innovation needs for a better integration of biodiversity with infrastructure. 
	• Identify future research and innovation needs for a better integration of biodiversity with infrastructure. 

	• Identify construction, maintenance and inspection methods and materials which are long-lasting and resilient and can be used by different transport modes to mitigate pressure on biodiversity. 
	• Identify construction, maintenance and inspection methods and materials which are long-lasting and resilient and can be used by different transport modes to mitigate pressure on biodiversity. 

	• Support European Member States in fulfilling their international commitments by engaging all stakeholders in biodiversity mainstreaming for infrastructure planning and development. 
	• Support European Member States in fulfilling their international commitments by engaging all stakeholders in biodiversity mainstreaming for infrastructure planning and development. 


	Develop collaboration among European Member States to become political leaders on jointly addressing biodiversity and infrastructure challenges. 
	 
	39 partners and 6 
	39 partners and 6 
	39 partners and 6 
	39 partners and 6 
	39 partners and 6 
	third parties. 

	As a result of the project: 
	As a result of the project: 
	• several reports were published, along with a handbook called “Biodiversity and Infrastructure: A Handbook for Action”. 
	• several reports were published, along with a handbook called “Biodiversity and Infrastructure: A Handbook for Action”. 
	• several reports were published, along with a handbook called “Biodiversity and Infrastructure: A Handbook for Action”. 

	• the online European Defragmentation Map (EDM) was developed, making it possible to coherently combine the management of existing infrastructures and biodiversity issues. 
	• the online European Defragmentation Map (EDM) was developed, making it possible to coherently combine the management of existing infrastructures and biodiversity issues. 
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	Biodiversity and Infrastructure: a Handbook for Action (Online). 
	 
	 
	 
	 
	 
	 
	 
	Figure

	 
	 
	Publication date: 
	23 April 2024. 

	 
	 
	Created under the 
	Created under the 
	Horizon 2020
	Horizon 2020

	 
	BISON project.
	BISON project.

	 





	• The online handbook is based on “Wildlife and Traffic. A European Handbook for identifying conflicts and designing solutions”, developed under the COST 341 Action “Habitat fragmentation due to transportation infrastructure”. 
	• The online handbook is based on “Wildlife and Traffic. A European Handbook for identifying conflicts and designing solutions”, developed under the COST 341 Action “Habitat fragmentation due to transportation infrastructure”. 
	• The online handbook is based on “Wildlife and Traffic. A European Handbook for identifying conflicts and designing solutions”, developed under the COST 341 Action “Habitat fragmentation due to transportation infrastructure”. 

	• The knowledge gained since the publication of the 2003 handbook, coupled with growing concerns about climate change and biodiversity loss, led IENE to update said 2003 manual. The update began as a collaboration between IENE, the Swedish Transport Administration, the French Ministry of Ecological Transition and the Conference of European Directors of Roads (CEDR) and was funded by the Horizon 2020 BISON project launched by the European Commission. 
	• The knowledge gained since the publication of the 2003 handbook, coupled with growing concerns about climate change and biodiversity loss, led IENE to update said 2003 manual. The update began as a collaboration between IENE, the Swedish Transport Administration, the French Ministry of Ecological Transition and the Conference of European Directors of Roads (CEDR) and was funded by the Horizon 2020 BISON project launched by the European Commission. 

	• The updating work was carried out through cooperation between IENE (Infrastructure & Ecology Network Europe), the Swedish Transport Administration, the French Ministry of Ecological Transition 
	• The updating work was carried out through cooperation between IENE (Infrastructure & Ecology Network Europe), the Swedish Transport Administration, the French Ministry of Ecological Transition 


	 
	 
	and the Conference of European Directors of Roads (CEDR), funded by the Horizon 2020 BISON project launched by the European Commission. 
	• It is designed as a flexible tool that can be continuously updated and refers to European and global guidelines, ensuring its long-term relevance. 
	• It is designed as a flexible tool that can be continuously updated and refers to European and global guidelines, ensuring its long-term relevance. 
	• It is designed as a flexible tool that can be continuously updated and refers to European and global guidelines, ensuring its long-term relevance. 


	 
	 
	 
	 
	 
	 
	The handbook is the result of collaborative work (50 
	authors and 30 reviewers) between the ecology and infrastructure sectors, ensuring a holistic and balanced approach. 

	The handbook is divided into 7 chapters: 
	The handbook is divided into 7 chapters: 
	1. Ecological effects of infrastructure. Includes basic information on the effects of infrastructure development on nature. 
	1. Ecological effects of infrastructure. Includes basic information on the effects of infrastructure development on nature. 
	1. Ecological effects of infrastructure. Includes basic information on the effects of infrastructure development on nature. 

	2. Policy, strategy and planning. Integrating biodiversity conservation considerations in all phases of the infrastructure development life cycle is key to achieve sustainable transport systems. 
	2. Policy, strategy and planning. Integrating biodiversity conservation considerations in all phases of the infrastructure development life cycle is key to achieve sustainable transport systems. 

	3. The mitigation hierarchy. The mitigation hierarchy is a conceptual framework designed to manage impacts on biodiversity. The handbook describes it as a 3-step iterative sequence: Avoidance-Reduction-Compensation (mitigation sequence). 
	3. The mitigation hierarchy. The mitigation hierarchy is a conceptual framework designed to manage impacts on biodiversity. The handbook describes it as a 3-step iterative sequence: Avoidance-Reduction-Compensation (mitigation sequence). 

	4. Integration of infrastructure into the landscape. Includes key aspects for integrating infrastructure into the landscape and proposes the use of participatory approaches to enable cooperation between stakeholders in the areas of transport, land use planning and landscape. 
	4. Integration of infrastructure into the landscape. Includes key aspects for integrating infrastructure into the landscape and proposes the use of participatory approaches to enable cooperation between stakeholders in the areas of transport, land use planning and landscape. 

	5. Solutions. Provides solutions through actions to mitigate impacts and enhance benefits for nature and people. 
	5. Solutions. Provides solutions through actions to mitigate impacts and enhance benefits for nature and people. 

	6. Evaluation and monitoring. Contains a description of activities needed to evaluate the performance of mitigation measures and the effects on biodiversity. 
	6. Evaluation and monitoring. Contains a description of activities needed to evaluate the performance of mitigation measures and the effects on biodiversity. 

	7. Maintenance. Explains how to design and apply maintenance plans for transport infrastructure operators to adopt and implement with the aim of optimising traffic safety while at the same time enhancing 
	7. Maintenance. Explains how to design and apply maintenance plans for transport infrastructure operators to adopt and implement with the aim of optimising traffic safety while at the same time enhancing 


	benefits for biodiversity and its advantages to society. 
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	• Article “Biodiversity and Infrastructure: An Online Handbook for Promoting Cooperation and Action” (Rosell, Seiler, & Fernández, 2023). 






	 
	 
	LIFE SAFE-CROSSING. Preventing Animal-Vehicle Collisions – Demonstration of Best Practices targeting priority species in SE Europe. 
	 
	 
	 
	 
	 
	 
	Figure

	 
	 
	 
	 
	Start date: End date: 
	01/09/2018 31/08/2023 
	Eligible total cost: EU contribution: 
	€4,222,170 €3,166,364 




	The main goal of the project was to implement actions to reduce the impact of roads on some priority species in four European countries: Marsican brown bear (Ursus arctos marsicanus) and wolf (Canis lupus) in Italy, Iberian lynx (Lynx pardinus) in Spain, and Brown bear (Ursus arctos) in Greece and Romania. In specific terms: 
	• Demonstrate the use of innovative Animal-Vehicle Collision (AVC) prevention tools that were developed during the LIFE STRADE (LIFE11 BIO/IT/000072) project; 
	• Demonstrate the use of innovative Animal-Vehicle Collision (AVC) prevention tools that were developed during the LIFE STRADE (LIFE11 BIO/IT/000072) project; 
	• Demonstrate the use of innovative Animal-Vehicle Collision (AVC) prevention tools that were developed during the LIFE STRADE (LIFE11 BIO/IT/000072) project; 

	• Reduce the risk of traffic collisions with brown bear in Greece, Italy and Romania, Iberian lynx in Spain, and wolf in Italian project areas; 
	• Reduce the risk of traffic collisions with brown bear in Greece, Italy and Romania, Iberian lynx in Spain, and wolf in Italian project areas; 

	• Improve connectivity, mainly through the adaptation of existing crossing structures, to enable the movement of populations of the target species; 
	• Improve connectivity, mainly through the adaptation of existing crossing structures, to enable the movement of populations of the target species; 


	 
	 
	• Increase drivers’ awareness of the risk of collisions with the target species in the project areas. 
	• Increase drivers’ awareness of the risk of collisions with the target species in the project areas. 
	• Increase drivers’ awareness of the risk of collisions with the target species in the project areas. 


	 
	 
	 
	 
	 
	 
	 
	 
	13 partners, including NGOs, private companies and public bodies. 

	The following actions were undertaken to achieve the objectives set: 
	The following actions were undertaken to achieve the objectives set: 
	• Monitoring the impact of roads on the target species; 
	• Monitoring the impact of roads on the target species; 
	• Monitoring the impact of roads on the target species; 

	• Mapping and characterisation of crossing structures; 
	• Mapping and characterisation of crossing structures; 

	• Installing animal-vehicle collision prevention systems (AVC-PS) (developed under the LIFE STRADE project– LIFE11BIO/IT/072) and active reflectors for wildlife on road verges; 
	• Installing animal-vehicle collision prevention systems (AVC-PS) (developed under the LIFE STRADE project– LIFE11BIO/IT/072) and active reflectors for wildlife on road verges; 

	• Adapting existing crossing structures to enable animals to cross; 
	• Adapting existing crossing structures to enable animals to cross; 

	• Installing specifically designed information road signs and launching other awareness-raising activities. 
	• Installing specifically designed information road signs and launching other awareness-raising activities. 


	The main results of the project are a significant reduction in WVCs and improved ecological connectivity in the areas where specific conservation actions were undertaken. The monitoring of animal-vehicle collision prevention systems reveals that the system has intervened in a total of over 1,000 risk situations (simultaneous presence of an animal and a vehicle driving at high speed), while only six accidents have occurred to date. Results achieved: 
	• an innovative prototype solution to monitor the crossing structures; 
	• an innovative prototype solution to monitor the crossing structures; 
	• an innovative prototype solution to monitor the crossing structures; 

	• a geodatabase to store the data about collisions, animal crossing, project intervention and data collected through the installed devices; 
	• a geodatabase to store the data about collisions, animal crossing, project intervention and data collected through the installed devices; 

	• 26 AVC-PS installed, five in Italy, Romania and Spain and six in Greece; 
	• 26 AVC-PS installed, five in Italy, Romania and Spain and six in Greece; 

	• 36 km of virtual fence installed, 25 in Italy, 7 in Romania and 4.5 in Spain; 
	• 36 km of virtual fence installed, 25 in Italy, 7 in Romania and 4.5 in Spain; 

	• numerous crossing structures cleaned and re-adapted to improve connectivity for wildlife: 13 in Italy, 30 n Romania, 55 in Greece; 
	• numerous crossing structures cleaned and re-adapted to improve connectivity for wildlife: 13 in Italy, 30 n Romania, 55 in Greece; 

	• vegetation cleared alongside 27 km of road sections in Spain; 
	• vegetation cleared alongside 27 km of road sections in Spain; 

	• 97 awareness info boards installed in Italy, 8 in Romania, 38 in Greece and 24 in Spain; 
	• 97 awareness info boards installed in Italy, 8 in Romania, 38 in Greece and 24 in Spain; 

	• the video game “Avoid it!”, downloadable from Play Store and Apple Store, played by around 1 500-2 000 persons; 
	• the video game “Avoid it!”, downloadable from Play Store and Apple Store, played by around 1 500-2 000 persons; 

	• the website registered 17,034 visitors, Facebook 2,430 and Instagram 416 followers; 
	• the website registered 17,034 visitors, Facebook 2,430 and Instagram 416 followers; 

	• the project carried out 104 local awareness events reaching about 
	• the project carried out 104 local awareness events reaching about 


	400,000 people; 
	• 77 driving schools informed; 
	• 77 driving schools informed; 
	• 77 driving schools informed; 

	• 39 networking events held with about 200 professionals reached. 
	• 39 networking events held with about 200 professionals reached. 
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	LIFE +OZON Restoration of natural habitats for critically endangered species by defragmentation of the Sonian Forest. 
	 
	 
	 
	 
	 
	 
	Figure
	Figure 165. Ecoduct Groenendaal. (Google Maps, 2019). 

	 
	 
	 
	Start date: End date: 
	01/07/2013 30/06/2018 
	Eligible total cost: EU contribution: 
	€6,716,040    €3,358,020 




	In the Sonian Forest (4,421 ha in Belgium), the numerous roads and railways divided the wildlife populations and over 50 individuals of the most common species, many of them protected, died each year in collisions. 
	The objective of the project (
	The objective of the project (
	Figure 165
	Figure 165

	 and 
	Figure 166
	Figure 166

	) was to: 

	• connect areas of the Sonian Forest with high ecological value by constructing wildlife crossings (such as underpasses, viaducts and culverts) and erecting fences to impede the access of wild animals to roads and rail lines. 
	• connect areas of the Sonian Forest with high ecological value by constructing wildlife crossings (such as underpasses, viaducts and culverts) and erecting fences to impede the access of wild animals to roads and rail lines. 
	• connect areas of the Sonian Forest with high ecological value by constructing wildlife crossings (such as underpasses, viaducts and culverts) and erecting fences to impede the access of wild animals to roads and rail lines. 

	• protect forest biodiversity through nature-friendly and adapted forest management (e.g., the restoration of forest edges along the Brussels ring and the creation of open areas) and by redirecting recreation activities to less sensitive areas. 
	• protect forest biodiversity through nature-friendly and adapted forest management (e.g., the restoration of forest edges along the Brussels ring and the creation of open areas) and by redirecting recreation activities to less sensitive areas. 


	 
	Figure 166. Cross-section of Sonian ecoduct. (Rewilding Europe, 2018). 
	The project facilitated the movement of small mammals, amphibians, invertebrates and other fauna through actions that included the construction of a main ecoduct and several other structures (e.g., tunnels, pipes) under the roads crossing the forest. 
	Monitoring confirmed that the intended small fauna, particularly amphibians and invertebrates, were using the ecoduct (Groenendael), and many of the new and restored existing pipes, improving their mobility. 
	It also showed increased mobility of bats due to the new ecoduct. 
	Given its success, the approach for the construction of the ecoduct is already being replicated in the Oud Heverlee Bos in Flanders. 
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	LIFE STRADE Demonstration of a system for the management and reduction of collisions between vehicles and wildlife. 
	 
	Start date: End date: 
	01/01/2013 01/03/2017 
	Eligible total cost: EU contribution: 
	€1,978,917 €970,856 
	 
	The phenomenon of wildlife road kills is a widespread problem that endangers biodiversity in all areas where high densities of roads and vehicles exist. 
	The phenomenon of wildlife road kills is a widespread problem that endangers biodiversity in all areas where high densities of roads and vehicles exist. 
	The phenomenon of wildlife road kills is a widespread problem that endangers biodiversity in all areas where high densities of roads and vehicles exist. 
	The phenomenon of wildlife road kills is a widespread problem that endangers biodiversity in all areas where high densities of roads and vehicles exist. 
	The phenomenon of wildlife road kills is a widespread problem that endangers biodiversity in all areas where high densities of roads and vehicles exist. 
	The general aim of the LIFE STRADE project was to develop and disseminate, at a national scale, the necessary tools for the management of traffic-wildlife collisions. The project envisaged two actions to do this: 
	• The implementation and large-scale demonstration of a newly developed sophisticated system that simultaneously warns drivers and prevents wildlife from crossing roads; and 
	• The implementation and large-scale demonstration of a newly developed sophisticated system that simultaneously warns drivers and prevents wildlife from crossing roads; and 
	• The implementation and large-scale demonstration of a newly developed sophisticated system that simultaneously warns drivers and prevents wildlife from crossing roads; and 

	• 
	• 
	• 
	The development and large-scale demonstration of an integrated management protocol. 
	• Wildlife detectors on both sides of the road (thermal camera and/or movement sensors); 
	• Wildlife detectors on both sides of the road (thermal camera and/or movement sensors); 
	• Wildlife detectors on both sides of the road (thermal camera and/or movement sensors); 

	• Detectors on the road that record the speed of the vehicle (speed camera); 
	• Detectors on the road that record the speed of the vehicle (speed camera); 

	• Illuminated road signs; 
	• Illuminated road signs; 

	• A junction box; and 
	• A junction box; and 

	• Two speakers. 
	• Two speakers. 






	 
	 
	Figure
	Figure 167. LIFE Strade system. (Ministero dell'Ambiente e della Sicurezza Energetica. Governo Italiano, 2015). 




	The LIFE STRADE project designed a system that alerts drivers when an animal is detected (
	The LIFE STRADE project designed a system that alerts drivers when an animal is detected (
	Figure
	Figure

	 
	167
	167

	). When the device detects an animal approaching the road, it triggers illuminated signs to alert drivers to the possible presence of an animal on the carriageway and recommends that they reduce speed to avoid a possible collision. If the camera detects that a vehicle is not reducing speed enough - it is approaching the area at over 50 km/h - the speakers are activated to scare the animal off the road, with a wolf howl or sounds of hunting, for example. The system consists of: 

	17 collision prevention systems were installed and tested. Camera traps were also installed to monitor the functioning of the system along with signs to alert drivers to the system being trialled. Monitoring surveys found that the systems were able to achieve a reduction in accidents of up to 100% in the areas covered by the devices. 
	For each prevention system installed, the average number of times that the triggering of the device prevented a potential collision with a wild animal (which was registered moving near the road while a car was also passing, within a 3-minute window) was at least 10 per month in every location. 
	The system has helped to save hundreds of thousands of euros in compensation for which can quickly offset the investment costs of each traffic collision system (estimated at €1,500). 
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	LIFE LINES - Linear Infrastructure Networks with Ecological Solutions. 
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	Start date: End date: 
	Start date: End date: 
	01/08/2015 31/05/2021 
	Eligible total cost: EU contribution: 
	€5,540,485 €3,324,303 
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	The project was developed in Central Alentejo, in the south of Portugal, in 
	The project was developed in Central Alentejo, in the south of Portugal, in 
	in an area crossed by the main terrestrial transportation corridor between Lisbon and Madrid, where there is a particularly high concentration of roads and power lines. 
	The objective was to test, evaluate and disseminate practices to mitigate negative effects that transport and energy infrastructure have on wild fauna, and to simultaneously promote the creation of a demonstrative ‘Green Infrastructure’ based on ecological corridors and stepping stones that can increase connectivity and improve conservation of local/regional biodiversity. 
	The project included 35 actions, organised thematically: 
	A. Preparatory actions, elaboration of management plans and/or of action plans. 
	C. Specific conservation actions. 
	D. Monitoring of the impact of the project actions. 
	E. Public awareness and dissemination of results. 
	F. Project management and monitoring of project progress. 




	The data produced in the project activities can be viewed in the form of maps (when the data allows). The maps are organised in themes, each related to a specific project 
	The data produced in the project activities can be viewed in the form of maps (when the data allows). The maps are organised in themes, each related to a specific project 
	ACTION
	ACTION

	. 

	Four best practice guides were published as part of the project: 
	1. Best practice guide for monitoring and recording fauna mortality data from road kill. 
	1. Best practice guide for monitoring and recording fauna mortality data from road kill. 
	1. Best practice guide for monitoring and recording fauna mortality data from road kill. 

	2. Best practice guide to manage vegetation and promote biodiversity in linear infrastructures. 
	2. Best practice guide to manage vegetation and promote biodiversity in linear infrastructures. 

	3. Best practice guide of solutions for mitigating the impacts of roads on animal communities. 
	3. Best practice guide of solutions for mitigating the impacts of roads on animal communities. 

	4. Best practices guide. Innovative solution to reduce bird mortality in medium-voltage power lines: the horizontal eco cross arms. 
	4. Best practices guide. Innovative solution to reduce bird mortality in medium-voltage power lines: the horizontal eco cross arms. 
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