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Introduction  

This protocol outlines the methodology to employ in order to select the most appropriate places to 
introduce measures to minimise the impact of the transport infrastructure network (tarmacked 
roads and railway tracks). It also includes methods for the subsequent monitoring of efficiency and 
effects on the wildlife populations close to the selected locations. This document is a product of the 
LIFE+Iberlince project, which generated a series of working protocols that standardize the 
methodologies and tools to be used when executing the different actions aimed at the conservation 
of the Iberian lynx. These protocols were fundamental for the efficient and effective execution of 
the LIFE+Iberlince project. 

LYNXCONNECT will adopt these protocols, although they will be previously reviewed to improve 
their implementation after the experience accumulated during LIFE+Iberlince. 

Monitoring, using the same methodologies as applied for selection, is key to being able to test, and 
where necessary, correct all the actions carried out. 

Determining factors in habitat fragmentation due to linear transport infrastructure (acronym 
in Spanish - FHVTL)  

Fragmentation: is the result of interaction between a measurable physical feature and the capacity 
of organisms to explore it (Forman 1995). 

Disconnection (to varying extents) between territories, nuclei, or populations, which prevent all 
individuals attempting to cross a road/track and surroundings from being able to do so is the issue 
at the root of this threat. This is not always due to mortalities caused directly by vehicle-animal 
collisions, but because the effects stemming from the creation of these infrastructures (decline or 
total loss in the habitat) or secondary effects created by the functioning of the road/track (light and 
sound pollution, anthropic frequentation, contaminant diffusion, the ensuing urban development, 
etc.) dissuade specimens choosing the route intercepted by such infrastructures from approaching 
the surroundings. Iberian lynx mortalities caused by vehicle-animal collisions, whilst the most 
obvious effect of FHVTL causing a decline in specimens, is just one of the effects it causes due to 
hindering regular flows and having a detrimental effect on population dynamics.  

To reduce the impact of FHVTL on populations the root cause must be addressed. The selection 
of optimum locations for lynx to cross and explore adjoining areas and the introduction of 
adaptations should result in a low probability of the crossings resulting in death or disablement of 
the connection. If several kilometres surrounding the route are suitable for the species, the 
adaptations will be effective and as such, there will be low vehicle-animal collision mortality rates 
relative to population numbers, and high crossing rates in the fragmented habitat, in other words, 
effective connections. The absence of vehicle-animal collisions is not always indicative of a 
connection, however, a high crossing structure usage rate does indicate the adaptations have been 
successful and there is an effective connection.  

The adaptation of transport routes must be intrinsically linked to knowledge of the physical 
component: 

• Lynx population distribution areas and connections   

• Areas of expansion for lynx distribution and connections 
• Reintroduction areas 
• Areas connecting populations 

 

These areas are defined by the current distribution of the species, and by the results of the different 
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modelling techniques carried out to measure the suitability of the habitat to shelter future lynx 
populations. The presence of Iberian lynx enables us to identify the biological component of 
fragmentation (where they prefer and can move around to) but it is not the only way of identifying 
whether there is fragmentation of landscape for the species and where action should be taken. For 
areas of reintroduction and expansion and new connections, it is necessary to determine the values 
of indicators that can shape the setting or physical features which tell us to what extent and where 
a road/track could be impeding, or will impede, the transit of this species in particular. To select 
new areas for the distribution or movement of lynx, indicators should be available that provide 
information and contribute to the identification of these spaces. These “coarse grain” indicators 
should be uniform across the zone being analysed and as such should be simple indicators that 
are available and that can be generated equally across the whole scope of the analysis. Indicators 
for biological- functional aspects of the species, for the models for the selection of reintroduction 
areas, are well-defined in the relevant protocol. In terms of indicators that should be included 
relating to transport infrastructure, reference is made to those which will be most useful in the first 
phase, and from which information will be generated and brought together for proper analysis. This 
will also be updated annually over the course of the whole project. This analysis will enable us in 
the second phase to begin work on finer details, leading to the adaptation design phase. We then 
need to work with other indicators, which will assess the suitability or possibility of implementing 
recommendations for solutions and locations from a biological, technical, financial and social 
perspective. 

Indicators for selecting locations and for the phase prior to adaptation design   

An indicator is understood as a measure, categorical or numerical, which allows us to summarise 
one or more complex variables in a simple way, and monitor its development over time. No one 
indicator is ideal, but in general they should have the following properties (Dale & Beyeler, 2001): 

• Be wholly related to the phenomena they indicate, avoiding any spurious correlations as 
much as possible. 

• Respond in a predictable manner, be measurable (quantifiable), and anticipatory of 
changes in the phenomena they indicate. 

• Be repeatable, and obtainable from the source over the course of time. 
• Fall into a sufficiently broad range of spatial and temporal scales. 
• Be particularly significant and useful for managers, and also the general public. 
• Be capable of distinguishing between natural and man-made changes. 

To follow are some of the indicators which fulfil the requirements previously stated, with definitions 
adapted to the field in which we are working and highlighting the aspect of fragmentation it is related 
to: 

SURFACE AREA TAKEN UP BY INFRASTRUCTURES and adjacent areas (embankments, rest 
areas etc.) expressed in absolute (ha or km2) or relative (percentage of the surface area of a 
territory) terms of the areas of distribution, reintroduction, or isolated connection. 

INDICATES: Total or partial destruction of the habitat, edge effect, barrier effect, and vehicle-
animal collision mortality. 

DENSITY OF INFRASTRUCTURES, expressed as an absolute length (km) of a fixed area (areas 
of distribution, reintroduction, or isolated connection) or, more commonly, a relative length (km of 
infrastructures /km2). 

INDICATES: Total or partial destruction of the habitat, edge effect, barrier effect, and vehicle-
animal collision mortality. 
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PROXIMITY OF INFRASTRUCTURES: distance from the infrastructures to areas of distribution, 
reintroduction, or connection-focal areas (often coinciding with habitats of interest, protected areas 
etc.). In our case, we will also measure distance to proposed reintroduction areas. 

INDICATES: Edge effect. 

INTERSECTION WITH INFRASTRUCTURES: Length or density of infrastructures intersecting 
areas of distribution, reintroduction, or connection. 

INDICATES: Partial destruction of the habitat, edge effect, barrier effect, and vehicle-animal 
collision mortality. 

PERMEABILITY OF INFRASTRUCTURES: length or percentage of tunnel routes, restored false 
tunnel, or viaduct, and density of wildlife crossings. 

INDICATES: Barrier and filter effect, and vehicle-animal collision mortality. 

The first four indicators can be extracted from the physical properties of the roads tracks recorded 
by the authorities dealing with public works for each autonomous community, by the Ministry of 
Public Works and Transport or by other authorities responsible for the same. This information 
should be requested from the authorities to be available for use, with particular care being taken 
to get metadata on the same. These indicators will be taken from simple GIS analysis of the route, 
and should be updated according to nomenclature (road/track registration) and additional 
information contained (road/track category, section, and kilometric point) allowing. 

These indicators provide a physical pattern, or a starting point from which we can begin our work. 
From this initial information it will be possible to obtain results in subsequent years through 
systematic monitoring. 

To calculate the fifth indicator, we can find data collected by the aforementioned authorities, but it 
will not generally be available if it is in relation to a newly constructed road/track or works have 
been carried out in recent years. In this case, it will be necessary for project staff to collect data. 
We have produced a protocol, field study form, and data collection table in Excel for such cases. 
(See Annex 1). 

It will be very important to know about the future condition of roads/tracks and spaces analysed 
and the situation in years to come, in order to plan works in subsequent phases. Through fluid 
communication with the authorities responsible for public works the necessary information to 
include in the starting analysis, future changes, and any works planned, can be collected. This data 
will allow us to advise on certain improvements at the drafting stage of projects or works, resolving 
any problem areas detected at a reduced or nil cost and in shorter times. 

In contrast to confrontations between authorities this communication process can prove to be 
beneficial in making public work successful, and can initiate joint and coordinated activities right 
from the drafting stage of a project. 

As well as the indicators highlighted, other data related to connectivity will also be included. 

Connectivity can be studied from a landscape perspective (distance between mosaics, corridor 
density and complexity, etc.), known as structural connectivity (or connectance). If we link this 
to the capacity of organisms to move around the landscape, we are talking about functional 
connectivity. Three different meanings of the concept of connectivity have been proposed by 
some authors (Calabrese & Fagan, 2004): 

• Structural connectivity: a measure based solely on the topology of the landscape, such 
as the distance between patches etc. without taking into account an organism’s capacity 
to disperse. This is the easiest to calculate. It does not refer to any species in particular. 
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• Potential connectivity: a measure based on the topology of the landscape and a species’ 
capacity to disperse. This is specific to each species or proximal species group. It is called 
potential because, in contrast with actual connectivity, it is not based on measurements of 
the movements of individuals of the species between actual landscape mosaics, but rather 
predictions about the existence or probability of movement given the distance between two 
mosaics and the species’ capacity to disperse. 

• Actual connectivity: a measure of connectivity based on movements observed in 
individuals or their genes. This is specific to individual species. It requires data from actual 
movements, based on telemetry of tagged individuals, genetic analysis, or other techniques. 

Data collected from lynx with radio tracking devices can be introduced into potential or actual 
connectivity models, which include data on resistance to displacement and cost distance for this 
species. This type of model facilitates the selection of the most effective locations in terms of 
encouraging the internal flow of existing or future populations. 

Protocol for the selection of locations, design, and monitoring 

Once we have the results from the models for areas of reintroduction and connection it is necessary 
to examine more detailed indicators, which will highlight any problem zones. The results from this 
second phase will bring about the selection of the sections or points most suitable for introducing 
connections and will allow us to dismiss any unsuitable ones, having to redirect corridors to the 
selected sections and funnel wildlife to the safest point. 

The exclusion of certain zones or the rejection of one type of adaptation over another could be 
due to a variety of different issues. It is important to be aware that defragmentation entails 
working in a particularly direct manner, with the economic and social interests of the 
surrounding populations and urban centres in mind. As such, the solutions adopted must avoid 
direct confrontations which could be harmful to the operations which to date the roads/tracks 
have been used for by the population. Adaptations should be based on complying with 
regulations (generic speeds for example) which due to various reasons have not been 
practised. 
 
On this point, it is important that all adaptations are framed within a mobility plan at a regional level, 
bringing together all interested parties and promoting participation of all relevant authorities, giving 
each one appropriate accountability for working to it. 

1. SELECTING LOCATIONS FOR WORKING AREAS  

The following indicators will be used to analyse specific sections: 

AVERAGE INTENSITY OF USE OF THE INFRASTRUCTURES: volume of passengers 
(passengers per km/day) or goods (tons per km/day) transported per unit of road/track. Important 
for social reasons and the probability of vehicle-animal collision mortalities. INDICATES: Edge 
effect, barrier effect, and vehicle-animal collision mortalities. 

AVERAGE DAILY INTENSITY OF TRAFFIC (ADT, vehicles per day). Average number of vehicles 
flowing through a point or segment of a road infrastructure per day. In this instance roads having 
seasonally increased ADT will be taken into account given that this could lead to social issues 
(movements at weekends or summer to recreation zones and local festivals etc.). INDICATES: 
Edge effect, barrier effect, and vehicle-animal collision mortalities. 

INTENSITY OF USE OF PERMEABILISING CROSSING STRUCTURES: through systematic 
monitoring of large drains, bridges, or wildlife crossings, if any. An index of use by lynx or medium-
sized carnivores with habits and requirements similar to the lynx will be provided. These surveys 
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will be repeatable and will be adjusted to periods of greater mobility of the target species 
(methodology for obtaining the index is outlined in detail in the section on monitoring, as well as in 
Annex 2 where the protocol and data collection forms are provided). INDICATES: Suitability of the 
structure to be used in the defragmentation process. 

INDEX OF THE ABUNDANCE OF LAND VERTEBRATES AROUND THE ROUTE: It will be 
possible to carry out surveys leading to obtaining abundance indexes through indexes on Iberian 
lynx or medium-sized carnivores (foxes, badgers, mongooses, etc.) or their principal prey, rabbits. 
Ungulates and suidae could also be included due to them posing a serious road safety issue in 
certain areas. A more comprehensive approach to adaptations could include other vertebrates 
(such as amphibians) with monitoring that would require greater specialism (though this does not 
fall under the scope of this project). 

These surveys will be repeatable, and adjusted to periods of greater mobility of the target species 
(methodology for obtaining the index is outlined in detail in the section on monitoring, as well as in 
Annex 3 where the protocol and data collection forms are provided). Due to this entailing a great 
deal of work it will only be carried out if the rest of the surveys mean it would be feasible to 
undertake it. This is not compulsory under the framework of this project in the first phase, and if 
feasible it can be deferred to other phases. INDICATES: distribution and abundance of the target 
vertebrates. This data is useful for comparison with the changes which could occur in later stages, 
after adaptations, and with other indexes such as those generated on vehicle-animal collisions. 

VEHICLE-ANIMAL COLLISION MORTALITIES of the Iberian lynx or medium-sized carnivores 
with spatial and feeding habits and requirements similar to the lynx, as well as its principal prey, 
rabbits. These surveys will be repeatable, and adjusted to periods of greater mobility of the target 
species (methodology for obtaining the index is outlined in detail in the section on monitoring). 
INDICATES: how many vehicle-animal collisions are produced per unit of space. Being aware of 
the abundance index in the environment, or of more detailed data from population censuses could 
have a more direct bearing on this index. In isolation, it indicates black spots for vehicle-animal 
collisions involving carnivores and in the case of rabbits indicates places where it is most likely 
carnivores will approach to hunt, which could result in attractive hotspots. 
 
In terms of adjacent habitats, their extension and the likelihood of connections between mosaics 
and focal areas should be defined in prior analysis of the areas of reintroduction and corridor 
analysis, where these indicators will be entered into the model as variables with a specific weight. 
To do so it is necessary to look at the relevant data layer for these zones that would report on the 
use of space and type of vegetation among other factors.  

2. SELECTING WHICH ADAPTATIONS TO CONSTRUCT  

It is important to get commitment from the relevant authorities to start and continue working in an 
ongoing and comprehensive way, given that defragmentation does not end with providing a 
solution at a vehicle-animal collision point or building an isolated fauna passage. If the growth trend 
in the population and distribution continue it is likely new problem spots will emerge, and vehicle-
animal collision points and disconnection points will move. To tackle this in a flexible way it is 
important to have created, in this first phase, some inertia for joint working with the authorities 
mentioned in order to resolve any expansions of the working areas in advance. 

The exact solutions employed could be very different in nature, depending on initial analysis of four 
factors: 1) suitability and heterogeneity of the habitat the road/ track is fragmenting; 2) type of route; 
3) topography of the point or section; and 4) funds available. 

The first factor should indicate the scale and number of adaptations to implement. The design will 
vary according to the level of heterogeneity of the zones. If zones do not have marked crossings 
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the adaptations should favour long stretches of safe crossing spaces. This is often the case in 
areas where there already are, or it is hoped there will be, large breeding populations (good quality 
habitat is on both sides of the road/track and is part of a large suitable patch for lynx). Around 
points or shorter sections adaptations will be designed which can encourage crossing at specific 
points as dictated by the habitat itself or surrounding operations (as is the case with corridors on 
boundaries or streams surrounded by open farming areas). 

The second factor would lead to a number of different interventions varying according to the 
individual case, given that legislation is much more restrictive on motorway category roads or 
higher than on tarmacked roads. Moreover, the assessment and importance of factors determining 
the type and completion of the adaptations should vary according to such categorisation. As such, 
on tarmacked roads integration with the landscape is preferred, and adaptations are required to 
appear more natural than those on dual carriageways, for example. 

For any of the potential adaptations it is also necessary to examine the most suitable solution in 
terms of the topology of the land, available funds at the time, interactions with mobility plans and 
transport in the urban centres the roads/tracks connect, and the road safety of vehicles after the 
adaptation (road/track layout)  

A. EXTENSIVE SUITABLE HABITAT ADAPTATIONS  

On roads, dual carriageways, motorways, and railway tracks  

Specific indicators will show the most problematic zones. Works will be carried out to increase the 
probability of safe crossing and to mitigate risk factors (speed and increased traffic, lack of visibility, 
attractive hotspots for lynx). Ideally this should allow the free passage of wildlife across the whole 
section. To varying extents this will be encouraged with the following structures: 

Increase of safe passage zones: 

• Fully raised or underground routes   

• Viaducts in sections – with a funnelling fence (fixed or buried underground, and 2.5m high) 
and return structures. 

• Overpasses: Ecoducts – walkways over the road/track with a funnelling  fence and return 
structures   

• Underpasses: underground wildlife tunnels – with a funnelling fence and  return structures 
(minimum opening of 0.4) 

• Adaptation of large drains and bridges over rivers, providing a dry lateral  walkway to the 
shore where necessary 

• Restoration of plants and forming funnels at safe, managed crossing  points 

 
Mitigating risk factors   

• Reduction or compliance with generic speeds: Lidar speed detection and  horizontal and 
vertical signage   

• Catadioptric devices: reduce the frequency of wildlife crossings when vehicles are in the 
road. This has been shown to be the case with ungulates but it is difficult to confirm 
comparability with lynx and other carnivores due to low vehicle-animal collision rates 

• Clearing hard shoulders to increase driver visibility when faced with an animal about to 
cross and to give better reaction time 

• Reduce the density of rabbits in warrens on hard shoulders- to prevent them from 
becoming attractions for lynx  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• Revegetation or placement of panels to create sound-proofing or visual screens to 
encourage wildlife to cross in areas suitable for safe passage 

 

Informative measures  

• Informative signs stating the zone is a lynx crossing zone  

On farm or forest tracks, landscape, and mountain roads 

These routes often have a lower ADT than conventional roads but the surrounding habitats tend 
to be of higher quality and be more expansive. This factor encourages wildlife species to breed 
closer to the roads/tracks, resulting on occasion in the tarmacked roads being more dangerous 
than highways with higher ADTs. 

The selection and efficacy of the different measures are conditioned by making use of the land 
surrounding the roads, where the entrance and exit of heavy machinery, in the case of farmland 
for example, is increased. The abundance of paths exiting these routes is also a factor to take into 
account, given that if, for example, a funnel enclosure is introduced it should be finished with gates. 
The efficacy of the whole system depends on the impermeability of all the components, so gates 
should always be closed, which is a difficult factor to control. 

Some of the measures that can be implemented, as well as those highlighted in the previous 
section are: 

Increase in safe crossing zones 

• Guiding wildlife by clearing deterrent areas between the mountain and the road (10-15m) 
and introducing revegetation towards selected areas 

• Regulation of vehicle transit on sections or entire routes to reduce the average amount of 
traffic. Eliminate redundant tarmacked sections. Seasonal regulation of transit with the 
ability to halt it completely at the most problematic times 

Mitigating risk factors 

Introduction of speed bumps or roundabouts to ensure lower speeds on long sections (the 
road’s generic speed) and especially in zones detected as the most used, with an abundance of 
prey or greater incidences of vehicle collisions with wildlife in general 

• Road narrowing (actual or with horizontal lines) to promote compliance with the speed limit 
on the section. This should always be done in compliance with road safety legislation 

Informative measures  

• Informative signs to remind road users of the regulations and inform them of problem zones  
 

B. Adaptations in narrowings of habitat 

Regardless of the category of road/track, attempts will be made to adapt all existing drains and 
bridges in the working areas. These adaptations do not involve high costs, and should be carried 
out either by the authority responsible for public works or the space through which they pass. This 
could in turn give rise to streams, small channels, or waterways, and livestock trails, a network that 
could prove to be useful as a base to work on small connections. 

C. Technical construction factors 

Due to the scale of some of the adaptations it is not always technically possible to build them in 
the optimum position. Some of the requirements to be taken into account in the design are: 
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• Fully raised or underground routes - the conditions of the substratum or incline should 
be suitable to ensure their insertion does not lead to fragmentation or irruption of the 
landscape and it should be technically feasible. 

• Viaducts in sections – there should be sufficient incline to not lead to steep slopes for 
entry and exit. 

• Ecoducts or overpasses – there should be sufficient incline to not lead to steep slopes 
for entry and exit. Often introduced in quarries where the route layout has cut through and 
left it disconnected. 

• Underground wildlife crossings - should be inserted in zones with an incline but should 
never be placed at the foot of it as that could likely become flooded in rainy seasons. 
Wildlife crossing the passage should always be able to see the exit, with minimum opening 
indexes of 0.4 and ideally of 1.5 or more. 

• Adaptation of large drains and bridges over streams - waterways and depth should 
always be taken into account. For these adaptations, it is sometimes necessary to make 
dry banks which should have an impact on the calculations of water exiting in floods. 
Others should have a sign next to the drain indicating it is exclusively for wildlife crossings.  

• Restora on of plants and forma on of funnels - should be able to be carried out to the 
point that they connect thousands of metres to the suitable patches if they were not there 
originally. 

• Introduction of speed bumps - the dimensions of which should be officially validated, and 
they should be in a correct position to ensure visibility (not be placed on bends) with 
adequate signage. Road safety should be adhered to. 

• Narrowing of the road (actual or with horizontal lines) should be accompanied by metal 
barriers (integrated with the landscape) of the right length to ensure road safety. This 
should not be done in zones with poor visibility. 

All these features, and others, should be considered according to the zone and section, with 
meticulous planning and joint working with a technical specialist in road safety regulations and 
construction issues. 
D. Economic factors  

The best technical option is not always financially viable. In the case of funds for the present Life 
project the total budgets have been set out. These resources should be allocated in the most 
efficient way for each case and working area. The project should serve to establish close links to 
maximise any works from the relevant authority, with funds from outside the scope of the project.  

E. Social factors  

For each location, the use of each road/track should be known, as well as peak times with the 
maximum flow of traffic due to the activities undertaken in the area. 

Communication with, and the participation of, the mayors of the municipalities involved should be 
encouraged to support the various adaptations being carried out as part of the initiative. 

Lastly, public works entail high costs, which could be a significant point of criticism for some 
sectors, leading to comparisons with other shortages in the area. It is only possible to tackle this 
with the support of representatives from town councils and the hunting and social sectors, always 
relaying the extra benefits it brings for road safety, social benefits, and nature. This factor could 
lead to the rejection of works, given that some roads/tracks are the property of councils themselves, 
and without their license for works it will not be possible to carry out the adaptations. 

3. MONITORING THE CONSTRUCTION PROCESS 
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Vigilance throughout the process of implementing works is vital to ensure they are Completely 
proper and effective. The requirements of adaptations and types of works are not widespread and 
construction companies still have little experience carrying out these works. For each type of 
project there are aspects that often cause issues as already identified. 

Once the specific works to be carried out in the project zones have been defined, the 
defragmentation working group will draw up specific forms for each structure, which can be used 
as reference to check throughout the whole construction process that each of the structures are 
being properly executed. In this regard, the Documents for the reduction of habitat fragmentation 
caused by transport infrastructure published by the Ministry of the Environment and Rural and 
Marine Affairs drawn up jointly between the national defragmentation working groups and based 
on the experience of each of them are of great help. For the issues in question, manual 2 of these 
documents is particularly useful. 

4. SYSTEMATIC MONITORING  

In both the analysis phase (prior to selecting locations for adaptations) and the monitoring phase, 
the same surveys should be regularly carried out, so that the results for different zones and time 
periods can be compared. Next, we propose a series of surveys. How in depth these are, is a 
matter that can be adjusted at meetings specific to the habitat defragmentation working group. 

SURVEY EXAMINING THE INTENSITY OF USE OF PERMEABILISING STRUCTURES  

It is proposed that monitoring of all structures allowing the passage of medium to large land 
vertebrates is carried out through a systematic survey by means of photo-trapping and footprint 
traps. It is proposed that this will be done between two and four times per year with duration of two 
weeks per session at sites where there is no routine sampling.  

The methodology is reviewed in Annex 2. 

There will be a shared form for data collection and a database to ensure the standardisation of 
data collection.  

For use in the phase prior to adaptation: this will report on the contribution and suitability of 
structures for connectivity in the zone. The use of a passage for animals such as deer, which need 
crossing structures with a wide opening, could be an indicator of suitability in terms of dimensions. 

For use in the monitoring phase this will report on the flow of wildlife using the structures. From the 
results, it can be obtained which can be shown individually by unit of passage, road/track section, 
entire roads/tracks, or in relation to individuals constituting the nuclei or populations. In order to get 
the best exposure of the results in all cases, the monitoring data will be added to a shared 
database. 

Figures 1 y 2, systematic monitoring on the A-4 and A-481, respectively. LIFE 10NAT/ES/570. 
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SURVEY LOOKING AT THE ABUNDANCE OF LAND VERTEBRATES SURROUNDING THE 
ROUTE  

The scope of this survey, versus the availability of LIFE project staff, exceeds, at least in the first 
phase, the capacity for it to be carried out. As such it is kept in the protocol in case it can be carried 
out in the future, although it will not be kept as base data to determine connectivity analysis. 

The survey consists of carrying out IKAs of 500m strip-wide at both sides of the sections resulting 
from intersecting the linear route layer with reintroduction areas and with corridor zones from the 
“coarse grain” model which informs us of structural connectivity (see Annex 4)  
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This data will help weigh up the incidence of detected vehicle-animal collisions, and relate this to 
variations in times. With this data, a new index will be generated, which would correct the vehicle-
animal collisions index with an incidence value, which would take into account the abundance of a 
species with respect to detected collisions. 

Data on structural changes will be collected for each session of the survey as a whole. 

For use in the phase prior to the adaptation: This index, along with the structural conditions, will 
lead to identifying locations where it is most probable that collisions could take place due to 
territories being close to the road/track. It will help select locations that will be most beneficial to 
the species for adaptations to be introduced. 

For use in the monitoring phase: this will report on changes in abundance once adaptations have 
been introduced and on use near to roads/tracks. 

A shared data collection form will be used and a database for the standardisation of data collection. 

SURVEY EXAMINING VEHICLE-ANIMAL COLLISION INDEXES  

Two types of data collection will be taken into account. In the first phase an initial systematic survey 
will be carried out which will then be repeated annually for the duration of the project. This survey 
will look at data which can be compared across sections and years, and will be equal and 
repeatable. It should be noted that the number of vehicle-animal collisions with carnivores is low, 
and as such records obtained from this type of survey will be insufficient to get an index which can 
clearly indicate where problem collision points are. Moreover, the data gathered, without the 
abundance survey, does not have specific weight, given that we would not know whether the place 
of collision is a regular crossing place or is a point distant from the species’ usual zone (dispersal 
area or connection area compared with a settlement area). Exhaustive knowledge of the 
distribution area of lynx in Doñana and Sierra Morena has allowed us to discern when a collision 
has taken place in a zone which marks a clear connection between nuclei, or has been a product 
of the dispersal of a specific individual which has moved to a zone where it could not settle and 
which would not connect it with other suitable habits.  

Once work begins in the zone, it will be important to promote the collection of data on any animal 
in the target species for this survey, to develop a non-systematic survey. The daily movement of 
project staff to carry out the rest of their works, and of the other staff from the various authorities, 
should produce an ongoing database which will grow and accumulate over "me, reporting on 
dangerous strips and black spots. A shared data collection form will be used and a database for 
the standardisation of data collection. 

Systematic surveys  

It is proposed that patrols for counting the number of vehicle-animal collisions involving carnivores 
(lynx, foxes, genets, mongooses, wildcats, otters, and badgers), ungulates, suidae, and rabbits are 
carried out twice a year (spring/autumn) during times of maximum activity among the target 
species. Every patrol will cover equal areas (1km for example) when analysis is carried out, so that 
the results obtained are comparable over distance and "me. If the survey on land vertebrates is 
carried out, matched surveys will be carried out on roads/tracks and sections resulting from the 
intersection of route layers previously outlined. 

Shared data collection form and database for the standardisation of data collection. (See Annex 
3).  

Non-systematic surveys  

Each participant and authority involved will receive a log book containing a data collection form for 
animals involved in collisions at any point over the duration of the project. The form includes fields 



 

  lifelynxconnect.eu 

for georeference, macro and micro habitat, the kilometric point (KP) of the route, and registration. 
The Conservation of Highways Department could be involved in the collection of this data, a body 
which among its daily tasks carries out the job of removing dead animals from the road, adding the 
details to the database after checking for any potential duplication entered by other staff. 

It is proposed that animals under the scope of our work have a small identification key, to facilitate 
identifying the species of cadavers for staff who may not have the right qualifications to identify 
them, and we also propose a brief training course. The data collection forms will be periodically 
transferred (twice a year, coinciding with the end of our systematic surveys) to a shared unified 
database which will be passed to and standardised by Oficina Técnica. 

* The tasks outlined in this section must be carried out under conditions of maximum road safety. 
Staff vehicles and uniforms should be marked such as to alert others of the work they are doing. 
Ideally contact will be made with the Conservation of Highways Department so the position of the 
team carrying out the survey can be indicated by one of their vehicles. This will be essential when 
surveys are being carried out on high speed roads.  

5. MONITORING THE TECHNICAL STATE OF ADAPTATIONS  

Monitoring specifically on the physical state of adaptations will be carried out annually. Maintaining 
the structures properly is as important as the construction itself. There are a number of features 
that will routinely deteriorate over time, either due to inclement weather or improper use by users 
of the road/track. Broken fences, the accumulation of sediment or vegetation in drains, breakages 
or disappearance of catadioptric devices, or the disappearance of closure gates among others are 
just some of the deteriorations that occur most regularly in adaptations. These should be repaired 
by the relevant authority as quickly as possible, given that they could have a damaging effect on 
the whole system. This monitoring could coincide with the systematic survey on the “intensity of 
use of the structures” in terms of wildlife crossings and can be complemented by perimeter 
structures.  

This reporting is carried out in a non-systematic way, with any faults in the system being detected 
being reported straight away. The Conservation Departments of the various departments for public 
works will be responsible for keeping any improvements to roads/tracks in a good condition. To 
this effect there should be a contact person within that department who can quickly resolve any 
issues raised. 

Issues with roads/tracks falling under other authorities (forest or farm tracks, councils, water 
confederation, or irrigation or rail authorities) should be referred to the relevant authority. In the 
same way, exact measures to ensure swift repairs should be prepared in advance. 

Clearing of verges, including the hard shoulder, should be carried out at least once a year, with the 
expectation that they are included in periodical works outside the scope of the Life project. Their 
inclusion in the fire prevention plan or road and railway maintenance should be encouraged. If this 
is not the case, it will be encouraged that the work is carried out on an annual basis.  

An annual survey will be carried out (in the middle of summer, so that clearing has been done and 
any winter damage to the structures will be visible) in which data will be collected on the form 
relating to the state of the adaptations and clearings carried out, including their scope and features. 

Shared data collection forms will be used with a database being produced to standardise data 
collection. These forms will be periodically transferred to a shared standardised database. 

The details will be taken after the annual work, envisaged to be in the middle of summer. 
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Figure 3: Funnelling reforestation in a wildlife passage 
at A-494, Arroyo del Loro. LIFE02NAT/ES/509 

Figura 4: Transversal drainage work suitable for 
safe wildlife transit at A-481. LIFE 10NAT/ES/570 

Figure 5: Clearing action to increase visibility, Dehesa 
de Abajo. LIFE 10NAT/ES/570 

Figure 6: Iberian lynx run over on A-312. 
LIFE19NAT/ES/1055 

Figure 7: External examination of an iberian lynx dead by 
authority officers and LIFE technicians 

Figure 8: Lynx hunting on the  A-481 road. 
LIFE06NAT/ES/209 
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Figure 9: Catadryoptic. Solar charge light signal 

 

Figure 10: Specific poster of lynx passage warning 
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Annex Index 

Annex 1 

Protocol for the collection of data for calculating permeability index for structures for the 
Iberian lynx.  

Annex 2 

Protocol for the collection of data on intensity of use of permeabilising structures  

Annex 3 

Protocol for the collection of data to detect black spots and vehicle-animal collision indices  

Annex 4 

Protocol for surveys examining the abundance of land vertebrates surrounding the section 
of the road/track  
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Protocol for the collection of data for calculating permeability index of 
structures for the Iberian lynx  

Permeability index:  

Indicates the length or percentage of roads/tracks in a tunnel, restored false tunnel, or viaduct, and 
density of wildlife crossings. This refers to the space of a section taken up by structures allowing 
wildlife to cross. From this indicator, we can extract information on the barrier or filter effect caused 
by a road/track, and relate it to mortalities caused by vehicle-animal collisions. 

To calculate the permeability index, we take into account all modified overpasses and underpasses 
with opening indexes greater than 0.4* for small to medium-sized land vertebrates. 

To obtain the opening index it is necessary to have qualitative data on all of the structures on the 
road/track, get the georeferences, and position them with the KP (kilometric point) and their 
biophysical features. 

The opening index of a crossing structure is obtained by calculating the surface area of the 
entrance divided by the length. For a quadrangular passage it would be the height times the width 
divided by the length under the road/track: 

 

IP = height x width / length  

To generate an effective database for spatial analysis the same form will be used for all project 
zones. The form containing fields for this data is called “Data collection form for the 
characterisation of crossing structures on tarmacked roads/tracks”.  

The form contains a number of fields which should ALL be completed. 

To ensure data is standardised on the general database the nomenclature on the catalogue 
attached to the form should be used. 

In the same way, special attention should be paid to using the updated registration of the road/track 
and this should agree with the layers of the section of the road/ track. 

The measurements requested should all be measured properly and not estimated, this should be 
done with tape measures or alternatively the information should be taken from the construction 
works data. The first option is preferred, given that there could be build-up in passages and as 
such the opening may be smaller than when it was initially constructed, or structures around the 
passages (fences, walkways etc.) could have deteriorated in quality or quantity.  
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When passages are compound, it is important to use the nomenclature and measurements 
referred to in the form and catalogue in the metric unit used. 

A log book will be produced for data collection: on the first page will be the structure identification 
catalogue and a duplicate of the Data collection form for the characterisation of crossing 
structures on tarmacked roads/tracks for as many points as estimated to be fitting for field work. 

This may be accompanied by a map with the registrations of the roads/tracks to be analysed or a 
list showing the start and end point of the road/track (section) in order for it to be correctly identified. 
The log book may include plastic wallets which could be used for updated maps or to show how 
the sections have been distributed between the different team members. 

Once the relevant forms have been completed data will be entered in the BD_ ESTRUCTURAS 
PERMEABILIZACIÓN VÍAS Excel file. There will be a number of tabs on the form with a series of 
dictionaries in which the fields collected will be tabulated using the ‘data validation’ function. As 
such, in the field to be completed, valid options will drop down from which you can select the one 
corresponding to the field. This avoids any keying-in errors, or instances generating two names for 
the same concept and other common issues arising from data being entered by a number of 
different people. 

 
Once the data collected on-site has been analysed, the table will calculate the opening index using 
the formula inserted in the field. 

The indexes or qualities that would prevent a crossing structure from being used as an effective 
wildlife crossing based on measuring the permeability of the section for lynx could be a priori: 

• Opening index <0.4   

• Structures flooded for more than 25% of the year with no adaptations (lateral walkways or 
dry edges)   

• Structures for vehicle crossings without any alterations for mixed crossings.   



 

  lifelynxconnect.eu 

Any of these structures could show some indication of having been used for one of the species of 
reference in the revision. These exceptions should not be considered a test of their efficacy as a 
tool favouring permeability in a generic sense. 
Crossings rejected could be adapted and end up forming part of the permeability calculations in 
the annual revision or once adaptations have been completed. 

This completed Excel file will be sent to Oficina técnica which will be in charge of generating the 
simplified database for connectivity analysis which includes structures which exceed the 0.4 
opening index and pass other properties specified previously. All the data will be used to generate 
a data layer which contains all the structures collected for use in the planning of adaptations. 

*Why collect data on structures with opening indexes lower than 0.4? Firstly, because until we have 
measurements on the opening size and length we will not be able to reject any structures so we 
need to collect data in the field to be analysed at the office. Moreover, the index recommended for 
the construction of wildlife crossings for medium-large sized vertebrates is between 0.7 and 1.5. 
However, it has been possible to detect that well-tunnelled wildlife crossings which are strategically 
located with an opening index of 0.4 are being used by lynx. These dimensions are not 
recommended for new constructions but will be taken into account for the purposes of this analysis.  

Any passages lower than this index will not be included in the analysis due to them not being 
considered to be used regularly. Their position and dimensions will be stored to be considered in 
the case of having to make improvements to the area. Animals such as badgers which are more 
likely to use narrow underground tunnels will use structures with smaller opening indexes. Animals 
smaller than lynx (small mustaleds or wildcats) could also use these structures. Domestic or feral 
animals more accustomed to human structures could also make use of the structures which would 
be discounted for the Iberian lynx due to their index. As such, the use of crossings by these species 
will be noted - not to add value to the size of the structure but to analyse how well-funnelled or 
connected they could be with other attached patches of suitable habitat. The structures should 
include a perimeter fence and the fact that adaptations are carried out under the framework of the 
recuperation of the Iberian lynx is useful for the greater number of species it covers. 

 

The field data collection forms are shown below. 
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SECCIÓN DE LA EMBOCADURA DE LA ESTRUCTURA (REFERIR EN LA FICHA VARIOS SI LA COMPOSICIÓN TIENE VARIAS SECCIONES Y ASIGNAR 
NÚMERO: unidad 1, la más próxima al W o al N con respecto a la vía, unidad 2: la siguiente hacia el E o el S…), (medición en metros 0,000 m) 
CIRCULAR 

 

DIÁMETRO 

 

 LONGITUD 

 
CUADRANGULAR 

 

ALTO 

 

ANCHO 

 

LONGITUD 

 
BOVEDA CIRCULAR 

 

ALTURA BÓBEDA 

 

ANCHO 

 

LONGITUD 

 
BOVEDA CICLOIDE 

 

ALTURA BÓBEDA 

 

ANCHO 

 

LONGITUD 

 

PORTICO CIRCULAR 

 

ALTURA SECCIÓN 
CUADRANGULAR 

 
ALTURA TOTAL PÓRTICO 

 

ANCHO 

 

LONGITUD 

 

PORTICO CICLOIDE 

 

ALTURA SECCIÓN 
CUADRANGULAR 

 
ALTURA PÓRTICO 

 
 

ANCHO 
 

 

LONGITUD 
 

 

DESCRIPCIÓN DE LA COMPOSICIÓN POR UNIDADES 
 SIMPLE  DOBLE  TRIPLE  CUADRUPLE 
 QUINTUPLE  SEXTUPLE  OTROS 
COMPOSICIÓN MÚLTIPLE SEGÚN EMBOCADURAS DE LA ESTRUCTURA (INDICAR TIPO DE COMPOSICIÓN, SI TIENE VARIAS SECCIONES Y 
ASIGANAR NÚMERO: unidad 1, la más próxima al W o al N con 
 respecto a la vía), (en metros 0,000 m) 
MIXTA (ejemplo) 
unidad 1         unidad 2 

 + 

 

DISTANCIA ENTRE UNIDADES 

 
 

ANCHO TOTAL DE TODAS LAS 
UNIDADES 

 

LONGITUD (igual que en 
subunidades) 

 

PUENTE MARCOS 
unidad 1 unidad 2 unidad 3 

 

DISTANCIA ENTRE UNIDADES 
 

 

ANCHO TOTAL DE TODAS LAS 
UNIDADES 

 

LONGITUD (igual que en 
subunidades) 

 
PUENTE ARCOS 
unidad 1 unidad 2 unidad 3 

 

DISTANCIA ENTRE UNIDADES 
 

 

ANCHO TOTAL DE TODAS LAS 
UNIDADES 

 

LONGITUD (igual que en 
subunidades) 

 
VIADUCTO PILOTADO 
unidad 1 unidad 2 unidad 3 
unidad 4 

 

DISTANCIA ENTRE UNIDADES 
(grosor de los pilotajes) 

 

ANCHO TOTAL DE TODAS LAS 
UNIDADES 

 

LONGITUD (igual que en 
subunidades) 

 

 
Structure Identification Catalog 
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Data collection form for transversal structures on tarmacked 
roads/tracks  

DATE  

OBSERVERS  

ROAD/TRACK 
REGISTRATION 

SECTION (STATE LOCATIONS OR 
MOTORWAYS AT END OF SECTION) 

STRUCTURE KP 
(KK+mmm) CODE (REGISTRATION +KP) 

    

COORDINATES: PROJECTION/DATUM MERIDIAN X COORDINATE Y COORDINATE 

    

CROSSING STRUCTURE TYPE (TICK) 
 OVERPASS  ECODUCT  FALSE TUNNEL WITH OVERPASS  UNDERPASS 

FUNCTION OF THE ORIGINAL (O) OR CURRENT (C) TRANSVERSAL STRUCTURE (TICK SEVERAL IF MULTIPLE USES APPLY ALLOCATING A 
NUMBER TO EACH STRUCTURE: M1, M2, M3... NUMBERED IN ASCENDING ORDER OF ROAD/TRACK KP)  

O C WATER PASSAGE  O C VEHICLE PASSAGE  O C TARMACKED TRACK 
FOR VEHICLES O C TRAIN PASSAGE  

O C MIXED PASSAGE – VEHICLES AND WILDLIFE O C PASSAGE FOR WILDLIFE 
ONLY O C OTHERS 

OBSERVATIONS  
OPENING SECTION OF STRUCTURE (TICK SEVERAL IF COMPOSITION HAS VARIOUS SECTIONS, ALLOCATING NUMBER TO EACH MODULE)  
 CIRCULAR  QUADRANGULAR   CIRCULAR ARCH   CIRCULAR PORTICO  
 ARCHED BRIDGE   PILED VIADUCT   CYCLOID ARCH   CYCLOID PORTICO  
 OTHER (describe)   
COMPOSITION (TICK)  
 SINGLE  DOUBLE  TRIPLE  QUADRUPLE 
 QUINTUPLE  SEXTUPLE  OTHERS 
CONSTRUCTION MATERIAL (TICK)  

 STONE   BRICK   GROOVED OR 
CORRUGATED METAL   GROOVED OR CORRUGATED PVC  

 FORMED ON-SITE:  
CONCRETE   PREFABRICATED FRAME   OTHERS (describe): 

MATERIAL OR COMPOSITION OF PASSAGE BASE (PUT PERCENTAGE OF EACH OF THE MODULES OR FRAMES)  
 SAME AS WALLS   NATURAL GROUND OF LOCATION   OTHERS: 
PASSAGE ADAPTATIONS  
 CONCRETE FLAT FLOOR   NATURAL GROUND FLAT FLOOR   DRY BRANCHES OR VEGETATION IN INTERIOR  
 NATURAL GROUND DRY BANK   CHANNEL VEGETATION   VEGETATION CLEARING  

 CONCRETE DRY BANK   PERIMETER FENCE   SYSTEM TO PREVENT VEHICLES ENTERING 
WILDLIFE ZONE  

 LATERAL WALKWAY   VISUAL/ACOUSTIC SCREEN   OTHERS  
OBSERVATIONS  
(describe)   

 PRESENCE OF WATER IN THE PASSAGE 
(REFER TO A CATEGORY) DEPTH OF WATER (cm)  DEPTH OF WATER IN INTERIOR AS % (TICK AS 

APPROPRIATE) 

UNIT  
PERMANENT: P TEMPORARY: T 

MAXIMUM REGULAR [1-10%] [10-20] [20-50] [50-75] [75-100] 
OCCASIONAL: O NO WATER: N 

M 1         
M 2         
M 3         
M 4         
 
 
 
 
 
CROSSING STRUCTURE MEASUREMENTS ACCORDING TO SECTION AND COMPOSITION OF UNITS FRAME/MODULE/OPENING (SEE 
CATALOGUE) 
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NO. UNITS: HEIGHT SEC. 
QUADRANGULAR DIAMETER ARCH/PORTICO 

HEIGHT WIDTH LENGTH 

FRAME/MODULE/OPENING M1: fill in all unshaded box for each; ONLY ONE ACCORDING TO SECTION TYPE 
QUADRANGULAR      
CIRCULAR      
CIRCULAR/CYCLOID ARCH       
CIRCULAR/CYCLOID PORTICO       
FRAME/MODULE/OPENING M2: fill in all unshaded box for each 
QUADRANGULAR      
CIRCULAR      
CIRCULAR/CYCLOID ARCH      
CIRCULAR/CYCLOID PORTICO      
FRAME/MODULE/OPENING M3: fill in all unshaded box for each 
QUADRANGULAR      
CIRCULAR      
CIRCULAR/CYCLOID ARCH      
CIRCULAR/CYCLOID PORTICO      
FRAME/MODULE/OPENING M4: fill in all unshaded box for each 
QUADRANGULAR      
CIRCULAR      
CIRCULAR/CYCLOID ARCH      
CIRCULAR/CYCLOID PORTICO      

OBSERVATIONS  
 

TOTAL WIDTH OF COMPOUND CROSSING STRUCTURE DISTANCE BETWEEN UNITS  WIDTH OF STRUCTURE WINGS  
   
DRAWING/DIAGRAM                             N/W OPENING (right) 
 
 

S/E OPENING (left) 
 
 
 
 
 
 

PERIMETER FENCING (TICK) SIN CERRAMIENTO  
 ON N/W (right) VERGE  ON S/W (left) VERGE 
TYPE OF PERIMETER FENCING - MEASUREMENTS AND ANY ADAPTATIONS  
 HUNTING   FARMING 
 CHAIN LINK   BARBED WIRE: no. wires: 
 FENCE HEIGHT (metres)   DEPTH BURIED (metres) 
 OUTRIGGER  RETURN SYSTEMS (describe) 
 OTHERS (describe)  
INSTALLATION OR MAINTENANCE DEFECTS (INDICATE VERGE)  NO YES (indicate which) 
 FENCE BREAKAGES   HOLES UNDER FENCE   BADLY FITTED TO WINGS  
 NO DOORS   MESH PANELS MISSING (state metres)  RETURN SYSTEMS 
FENCE OBSERVATIONS   
REVEGETATION WORKS  

NO YES SPECIES USED  
 

COVERAGE AT OPENING  % DISTANCE TO NEAREST NATURAL 
VEGETATION (in metres) 

N/W OPENING (right) 
S/E OPENING (left) 

SPECIES DETECTED USING THE PASSAGE (TICK): only refer to those located within the passage and the opening area, NOT THOSE KNOWN 
TO EXIST IN THE AREA 
 LYNX  FOX  GENET  MANGOOSE 
 WILDCAT  BADGER  MARTEN  OTTER 
 WEASEL  RABBIT  HARE  WILD BOAR 
 ROE DEER  DEER  DOG  DOMESTIC CAT 
 COW  SHEEP  GOAT  HUMAN 
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Protocol for the collection of data on intensity of use of permeabilising 
structures  

Initial data collection form  

In the initial session form, information will be collected on the structural data of the passage, 
reflecting physical changes over the time of monitoring (vegetation covering the funnel, how much 
water occupies the space - useful dry space -, state of the funnelling fence, etc.) as well as how 
much the wildlife have used the structure (complete crossing, only used the opening, hunted inside, 
etc.) 

A shared data collection form will be used and a database for the standardisation of data collection. 

At this point a general review of the state of the structure’s maintenance can also be carried out, 
and with details gathered a report can be drafted on the state of conservation of the structures and 
any adaptations necessary, to be forwarded to the conservation department of the department for 
public works or the relevant authority. Moreover, it is a good opportunity to send graphic materials 
on animals using the structures correctly, given that results on effectiveness should be shared and 
circulated. 

Systematic survey review form  

Monitoring of all structures allowing the passage of medium-large sized land vertebrates will be 
carried out through systematic monitoring. These structures will be those which now form part of 
the permeability analysis, which conform to the defined indexes and qualities (Annex 1 of this 
protocol).  

The survey will be carried out at least once a year with a duration of two weeks per session. In this 
period structures will be reviewed three times in the case of animal track surveys (every 3-4 days: 
Mondays and Thursdays or Tuesdays and Fridays) and at least once a week when using camera-
traps. In all cases, it should be guaranteed that the survey covers 14 nights of effective camera-
trap use. If during the observation period a camera runs out of battery or has stopped working, the 
survey needs to be carried out on that crossing structure with all of the cameras until the number 
of effective survey days have been completed. 

As a minimum monitoring should be carried out with two camera-traps on the crossing structure - 
one at each side. By locating cameras at each entrance, it is possible to verify whether animals 
are crossing completely through the passage, or approaching it and not crossing. If they do not 
cross completely it could indicate that the channel on each side is effective but the crossing 
structure has some characteristic which is deterring the animals from crossing. Recurrent detection 
of this behavior could lead to an adaptation of the structure to maximise usage. These changes 
will be reflected in the initial session form for general analysis, meaning we can see what 
characteristics are most suitable for lynx crossing structures or which may be deterring them from 
crossing. 

Rapid shooting cameras will be procured with the capacity to take multiple shots. This will allow us 
to capture photographs of the animals passing through: no lures will be used that could mask the 
animals’ natural path. Photographs are usually taken of animals in movement, without them being 
detected, so slow shutter cameras are not able to capture photographs of animals moving. 

The method will be to collect camera-trap images, using camera-traps without lure, with at least 
two (at the entrance and exit) installed for passages up to 7 metres wide and more cameras if the 
structure has various openings or a greater width, which will depend on the camera installed and 
the distance it is capable of capturing movement and photographing from. 

If possible this will be complemented by track readings which will be read and erased at each 
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revision. For this, fine-medium sand, marble powder, or dye will be used. 

Both surveys will be recorded independently so that comparisons can be made between the 
surveys which have only been monitored using camera-traps. 

The unit is the animal crossing (independent of the number of structures making it up if it is a 
compound crossing) and the record will be for whichever of the two methods (camera-traps or track 
readings) has collected a greater number if both methods have been used, not the sum total of the 
events. 

Once all the structures with the potential to be used for Iberian lynx have been inventoried planning 
will be done as to the most effective method of monitoring the structures, taking into account the 
number of available cameras for each team, the staff making up the team, whether it should be 
carried out with just camera- traps, or mixed, considering that it will be carried out for sessions of 
two weeks long per crossing. The number of cameras available and the reach of the same will 
determine the number of crossings that can be monitored in each block of each session. 

The survey will be carried out as follows: supposing there are 4 cameras, four crossings to monitor, 
and one road in our sample. 

 

YEAR 01  

 

SESSION 1 

BLOCK 1 

ROAD_1/ CROSSING 1 

ROAD1/CROSSING1/C
AM1W 

ROAD1/CROSSING1/C
AM2E 

ROAD_1/ CROSSING 2 

ROAD1/CROSSING2/C
AM3N 

ROAD1/CROSSING2/C
AM4S 

BLOCK 2 

ROAD_1/ CROSSING 3 

ROAD1/CROSSING3/C
AM1W 

ROAD1/CROSSING3/C
AM2E 

ROAD_1/ CROSSING 4 

ROAD1/CROSSING4/C
AM3W 

ROAD1/CROSSING4/C
AM4E 

SESSION 2 

 

 

BLOCK 1 

ROAD_1/ CROSSING 1 

ROAD1/CROSSING1/C
AM1W 

ROAD1/CROSSING1/C
AM2E 

ROAD_1/ CROSSING 2 

ROAD1/CROSSING2/C
AM3N 

ROAD1/CROSSING4/C
AM4S 

ROAD1/ 
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BLOCK 2 

ROAD_1/ CROSSING 3 

CROSSING2/CAM4E  

 

OAD1/CROSSING3/CA
M1W 

ROAD_1/ CROSSING 4 

ROAD1/CROSSING3/C
AM2E 

ROAD1/CROSSING4/C
AM3W 

YEAR 02 SESSION 3 BLOCK 1 … … 

 
 

The field data collection forms are shown below. 
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Protocol for data collection for detecting black spots and collisions index  

Survey for examining collisions index  

Systematic survey  

Counts of carnivores (lynx, foxes, genets, mongooses, wildcats, otters, and badgers), ungulates, 
suidae, and rabbit vehicle-animal collisions will be carried out on selected roads. These counts will 
be carried out at least once a month for one year, or twice a month for six months if the objectives 
and execution deadlines of the different stages of the project requires so. In general, collisions 
sampling (intensity and effort) will be adapted to the different areas to be sampled and the 
objectives to be achieved, whether in areas where the species is present, in reintroduction areas 
or in identified stepping stones. 

Each count will be composed of equal sections (1km for example) and will coincide with the areas 
surveyed for abundance surveys (if these are carried out). 

It is essential that these are carried out first thing in the morning (counting before any scavengers 
or traffic get rid of the cadavers) so the locations and frequency of collisions in a space and time 
can be gauged.   

The counts will be repeated in each systematic survey session three times spaced over a week. 
To plan works, it will be possible to state the days necessary for carrying out work and repeating 
sections, by calculating the GIS intersection of the distribution area of the lynx or the area proposed 
for reintroduction with the tarmacked road layers. Once the number of kilometres to be surveyed 
and the staff required to do it are known schedules can be planned along with the exact times to 
carry out the work. The planning is simple, taking into account the fact that surveys will be carried 
out at 15-20km/h and each section will have to be surveyed in both directions on the same day. 

If based on this estimate it is necessary to reduce the scope this will be prioritised according to the 
recommendation of carrying out more patrols on more valuable sections to guarantee the 
identification of the black spots that could have more of an impact on the core working areas. 

Animals that have been run over will be removed from the road to avoid duplicate counts if the 
survey is carried out by different people. The counts will be carried out at low speeds (15-20Km/h) 
to ensure animals are detected on the road and hard shoulders. Two people will be in each motor 
vehicle: a driver and an observer to avoid any issues that could compromise road safety. 

Structural changes will be recorded for each session of the survey which will explain potential 
variations across years and the effect of adaptations. 

The WGS84 coordinates system is preferred, and in all cases the system used will be recorded in 
the form in the corresponding section. 

The field data collection forms are shown below.  
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Protocol for survey examining the abundance of land vertebrates 
surrounding the section of the road/track  

This survey will be carried out in order to decide on the location or severity of works to improve the 
road/track and to calculate an index for the impact of animal collisions detected on the survey 
designed to count the same. 

This method will serve to compare data by year and between sections of equal distance and use 
and calculate an index for the extraction impact on abundance estimates according to species or 
wildlife groups. 

This survey, due to its importance, will only be carried out if it is possible to have the involvement 
of staff from every beneficiary. In the first phase it will be deferred and it will be optional to 
implement. It is included in this manual because if it is feasible to do there will be standardised 
guidelines to follow. 

The area to be surveyed will be chosen using the same methodology as the previous survey and 
will coincide with the strips of tarmacked road that the corridors intercept or part the areas with 
populations or reintroduction areas. To this effect a GIS intersection will be made and a map and 
file will be generated with the sections of road/track to analyse. 

The survey will consist of carrying out IKAs in 500m-wide strips at both sides of the resulting 
sections. This will be done once a year (spring or autumn), in the season of maximum activity of 
the target species. 

These sections will be subdivided into equal strips (of 1 km), and tallies of events (tracks and 
excrement) will be made which will give us the relative abundance of carnivores, ungulates, and 
lagomorphs. Fixed and repeatable patrols will be planned for each strip. Through graphic data from 
the patrols of places where the target species approach the road/tracks the most we will gauge the 
abundance of the species in a given section.  

In the different sessions data on structural changes will be collected in order to analyse their 
incidence over the duration of all the project surveys. These changes could be introduced to 
improve connectivity or reduce the impact of black spots, either stochastic in nature or caused by 
the management of the surrounding land. 

For use in the phase prior to adaptation: this index, as well as the structural conditions, will 
contribute to the identifying which locations would most likely lead to collisions with traffic due to 
species having territories close to the road/track. It will assist in selecting the most successful 
places for introducing improvements for the species and will evaluate the incidence of vehicle-
animal collisions detected in the section adjoining the road/track. 

Use in the monitoring phase: it will report on changes in abundance once adaptations have been 
implemented and on use close to roads/tracks and will help us understand changes in the detection 
of mortalities due to collisions and adaptations on the different sections.  

The target species of the study will be carnivores with similar habits in terms of their movements 
through the countryside and their prey, which could encourage movements directed towards the 
road/track. The species coincide with those gathered during the systematic collisions survey: lynx, 
foxes, genets, mongooses, wildcats, otters, badgers, rabbits, and hares. The species of prey 
detected around the road/tracks have been used as predictors of black spots in different studies. 
This would be another of the uses for the sample, to examine whether the situation of the lynx is 
dependent on the density of its main prey, the rabbit. 

The field data collection form is shown below. 
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Sorting input data and databases generated and results of systematic monitoring surveys 

Each of the beneficiaries of the LIFE should make available to the coordination team the data 
layers for each of the working areas they are responsible for. These layers will be used in the first 
phase of connectivity research. 

Tabla 

The layers referenced above should be sent to LYNXCONNECT Office so that GIS analysis 
relevant to this connectivity action group can be carried out. 

The collection of data on crossing structures will be sent in the Excel table generated in line with 
the fields agreed in the data collection form. From this, and using other opening calculations and 
defragmentation participation, a general database will be created which will be circulated in the 
opposite direction. This database will be updated with the inclusion of newly constructed crossing 
structures or those adapted for use as wildlife crossings over the course of the project. 

As for the systematic monitoring data of transversal structures, it will be carried out in the same 
way as the previous one. An Excel table will be generated with the fields of the collection forms. 
In this case, for each completed session, it will be sent with the date of sending and the session 
included in the table. The photographs will be stored with the folder structure described in the 
protocol.



 

   

 
 



 

  

 


