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With the start of 2026, this newsletter once again reflects a
particularly intense period of work and collaboration in the field
of habitat defragmentation caused by transport infrastructure.
The past few months have been marked by significant techni-
cal advances, the exchange of experiences, and a growing
commitment to innovation and digital tools as support for deci-
sion-making.

On the technical front, the Habitat Fragmentation Working
Group has completed the update of the Technical Specifica-
tions for the design of wildlife crossings, perimeter fencing,
and other measures to promote biodiversity in transport in-
frastructure, now reaching their third revised and expanded
edition. This document strengthens its role as a common refe-
rence for the planning, design, and implementation of measu-
res aimed at improving ecological connectivity, incorporating
accumulated experience and the latest technical advances.

One of the most notable milestones of this period was the Te-
chnical Workshops held in Valladolid, focused on the digital
transformation of transport routes and its application to biodi-
versity management. The high level of participation and the
debate generated highlighted the potential of tools such as
artificial intelligence, geographic information systems, digital
twins, and BIM methodologies to improve the monitoring, eva-
luation, and effectiveness of mitigation measures. At the same
time, the need to move toward robust methodologies, compa-
rable data, and planned maintenance of these technological
solutions was emphasized.

Along these lines of knowledge enhancement, the results of
the SAFE project also stand out, offering an unprecedented
comprehensive overview of the sensitivity of Spanish wildlife
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to roadkill mortality. Beyond the specific findings, the project’s
value lies in the development of a replicable methodology that
helps guide mitigation and conservation strategies at different
scales, strengthening the integration of biodiversity conserva-
tion and transport planning.

This issue also includes relevant advances in the regulatory
and technical spheres, such as the publication of the guide on
Road traffic accidents involving animals and the introduction of
the new P-24a traffic sign warning of the risk of collisions with
wild boar. Both initiatives reflect an increasingly integrated
approach that brings together road safety, land management,
and biodiversity conservation.

The examples of actions carried out in different territories—
from improvements to roadside green infrastructure in Teneri-
fe to recent defragmentation interventions in Catalonia—
illustrate how these principles are translated into concrete pro-
jects. These initiatives are aligned with the objectives of ecolo-
gical connectivity, territorial resilience, and ecosystem restora-
tion, in coherence with national and European strategic frame-
works.

We would like to once again thank all public administra-
tions, scientific institutions, and professionals involved
for their commitment to this collective effort. Their joint
work is helping to advance toward a more integrated and
sustainable approach to transport infrastructure, in which
ecological connectivity and biodiversity play a central
role.



https://www.miteco.gob.es/es/biodiversidad/temas/ecosistemas-y-conectividad/fragmentacion/fragm-boletines.html

WORKING GROUP

Over recent months, the Working Group
on Habitat Fragmentation caused by
() Transport Infrastructure (GTFHT),
) through the Technical Committee esta-

blished for this purpose, has completed

the update of Technical Specifications
Document No. 1, which has been renamed “Technical
specifications for the design of wildlife crossings, perime-
ter fencing, and other measures to promote biodiversity
in transport infrastructure (3rd edition, revised and ex-
panded)”.
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In addition, some members have also been actively in-
volved in various initiatives led by MITECO.

Within the framework of the development of the
“National inventory of wildlife crossings and other struc-
tures with potential to improve ecological connectivi-
ty” (IPFEC), they have provided information on the cros-
sings present in their territories using an Excel template.

Furthermore, during the process of drafting the
“Guidelines for the identification and proposal of control
measures for Invasive Alien Species (IAS)"”, they identi-
fied, through a questionnaire, the most problematic spe-
cies in their respective territories.

Digital transformation of transport routes and biodiversity management: opportunities for
cooperation. GTFHT Technical Workshops

On 16 and 17 October 2025, Valladolid hosted the bien-
nial technical workshops of the Working Group on Habitat
Fragmentation caused by Transport Infrastructure, jointly
organised by the Ministry for the Ecological Transition
and the Demographic Challenge and the Regional Go-
vernment of Castile and Ledn (Department of Mobility
and Digital Transformation and Department of the Envi-
ronment, Housing and Spatial Planning).

With the participation of more than 170 national and in-
ternational experts, the event focused on the use of digi-
tal tools to improve biodiversity management along
transport routes. The presentations were organised into
four thematic sessions: 1) international perspectives; 2)
technologies for the prevention of wildlife-vehicle collis-
ions and monitoring of mitigation measures; 3) ecological
modelling and environmental data digitalisation; and 4)
technology, research and analysis of wildlife roadkill.
Within the final session, a debate on the technologies
used to monitor wildlife collisions and the application of
the data collected stood out, with strong audience invol-
vement through direct interaction with experts, enriching
the discussion. The opportunity was also taken to assess
the results of the SAFE project.

The event concluded with a presentation by Carlos de
Hita, writer and soundscape artist, who captivated atten-
dees with his work “The Interrupted Symphony: Sounds-
cape and Habitat Fragmentation”.

On the second day, a field visit was organised to showca-
se different measures implemented in the province of
Palencia to reduce wildlife collisions and mitigate the ef-
fects of fragmentation. Specifically, participants visited
the regional road CL-615, where a wildlife crossing loca-
ted between kilometre points 19 and 23 and variable sig-
nage based on spatio-temporal models installed between
kilometre points 38.6 and 54.4 were presented. A reduc-
tion in wildlife-related accidents has been recorded along
these sections.

Finally, the workshops concluded with a visit to the Tor-
quemada and Astudillo plateaus, an area where the Ibe-
rian lynx is being reintroduced. An overview was provi-
ded of the reintroduction project, as well as the habitat
defragmentation and connectivity measures currently
being implemented within its framework.

. .

Moments from the technical workshops in Valladolid: on the left, the presentation sessions; on the right, the field visit.
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The conclusions of the workshop highlighted the advanta-
ges of incorporating new technologies (artificial intelli-
gence, digital twins, BIM tools, GIS tools, etc.) into the
monitoring and management of biodiversity associated
with transport routes. However, they also identified cha-
llenges that require priority attention, such as the stan-
dardisation of data collection to facilitate comparison and
the use of information from different sources; the need
to support digital tools with robust methodologies; and
the importance of assessing the cost-effectiveness of
each technology and planning for its maintenance.

To address these challenges, strengthening cooperation
among all stakeholders involved (public administrations,
researchers, the private sector and civil society) is essen-
tial. In this regard, the importance of establishing formal
collaborative networks at both national and international
levels was underlined, in order to facilitate the exchange
of data, technologies and good practices.

To learn more about the presentations delivered at the
conference, the book of abstracts can be consulted.

Phase 2 of the SAFE project (Stop Wildlife Roadkill in Spain) comes to an end

This project, funded by the Ministry for the Ecological
Transition and the Demographic Challenge (MITECO) and
carried out by the Dofiana Biological Station (EBD-CSIC),
had as its main objective the assessment of the vulnera-
bility of Spanish wildlife species to mortality caused by
road traffic collisions.

To this end, a review of scientific literature on roadkill
was conducted, focusing on studies that included any
species present within Spanish territory. Specifically, stu-
dies were selected in which one or more of these species
were shown to be “sensitive” to this impact or where
road mortality was found to have population-level conse-
quences. In addition to the scientific literature, consulta-
tions were held with the main scientific societies in Spain
(the Spanish Herpetological Association —AHE-, the Spa-
nish Society for the Conservation and Study of Mammals
-SECEM-, and the Spanish Ornithological Society -SEO-
), which were asked to assess, based on their expertise,
which species present in the territory could be conside-
red sensitive to roadkill mortality.

For all species selected through both approaches
(literature review and expert knowledge), distribution
maps from the IUCN (International Union for Conserva-
tion of Nature) were obtained and overlaid with the road
and paved track network, as well as with a grid of 10 x
10 km cells. This made it possible to calculate, for each
grid cell, the number of sensitive species affected and
the density of roads. To combine both metrics, values for
road density and number of species were first grouped
into three categories—high, medium and low—using va-
lues from 1 to 3. In other words, if a cell had a low num-
ber of affected species, it was assigned a richness value
of 1, and if it had a low road density, it received a densi-
ty value of 1. The final value for each cell resulted from
multiplying the richness value by the density value, yiel-
ding values between 1 and 9, following a defined distri-
bution and colour scale.

Densidad Densidad Densidad
baja media alta
Riqueza alta 3
Riqueza media 2
Riqueza baja 1

Applying this methodology to the entire peninsular geo-
graphy resulted in a “sensitivity” map in which red cells
indicate areas with both high road density and a high

number of sensitive species according to expert criteria,
while mustard-coloured areas indicate zones with a high
density of sensitive species but a low density of roads.

Although the scale of this approach is not the most suita-
ble for direct management purposes, it provides an un-
precedented overview that can help guide conservation
strategies.

Sensitivity map of wildlife to roadkill mortality in peninsular Spain, pro-
duced by combining transport infrastructure density with the richness of
sensitive species identified through scientific literature and expert judge-
ment, based on collaboration with different scientific societies.

For example, in areas with a high concentration of red
cells, the most appropriate management strategy would
be mitigation, whereas in areas dominated by mustard-
coloured cells, priority management should focus on pre-
servation—that is, avoiding, as far as possible, the cons-
truction of new infrastructure.

In this regard, the main value of the study lies not only
in the specific results obtained, but in the establishment
of a replicable and scalable methodology that can be ap-
plied in regional and local assessments. This lays the
groundwork for progress toward a more integrated ap-
proach to territorial management, in which biodiversity
conservation and transport planning are no longer
treated as separate domains, but are conceived as com-
plementary dimensions of a single sustainability strategy.
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Guide on “"Road Traffic Accidents Involving Animals” Published

The Directorate-General for Traffic (DGT), in collaborati-
on with the Spanish Road Association (AEC), has publis-
hed the guide “Road Traffic Accidents Involving Animals”,
a technical reference document that comprehensively
addresses one of the main impacts of transport infras-
tructure on biodiversity and road safety.

The guide provides a review of the current situation in
Spain, including an analysis of the scale of the problem,
the factors influencing wildlife-related accidents, and the
management procedures employed by the various road
authorities. It also offers a compilation of the most com-
monly used measures to prevent and reduce such acci-
dents. These measures are organized into five catego-
ries, ranging from signage and roadside management to
fencing, wildlife crossings, and intelligent detection and
alert systems. Each measure is accompanied by a traffic-
light-style graphic indicating its effectiveness.

In addition, the guide presents a wide range of experien-
ces and best practices implemented in other countries,
along with references to national strategies, plans, and
programs related to road safety, ecological connectivity,
and biodiversity conservation, enhancing its value as a
decision-making support tool.

This publication helps improve understanding of the in-
teractions between transport infrastructure, wildlife, and
road safety, providing technical criteria and practical exa-
mples that can serve as a basis for planning and imple-
menting measures aimed at reducing wildlife-vehicle co-
llisions and minimizing habitat fragmentation associated
with the road network.

New DGT P-24a Sign: Wild Animals Crossing (Wild Boars)

The Directorate-General for Traffic (DGT), based on Ro-
yal Decree 465/2025 of 10 June—which modifies the Ge-
neral Traffic Regulations approved by Royal Decree
1428/2003 of 21 November regarding traffic signage—
has added a new vertical sign, P-24a, to its catalogue.
This sign is intended to warn drivers of the frequent pre-
sence of wild boars on the roadway.

The P-24a sign specifies and complements the generic P-
24 sign, which alerts drivers to crossings of wild animals,
allowing for the clear identification of one of the species
most often involved in traffic accidents in Spain.

Its implementation responds to the sustained increase in
vehicle-wild boar collisions, associated with factors such
as habitat fragmentation, the expansion of road infras-
tructure, and the growth of wild boar populations in peri-
urban and rural areas. The sign aims to improve drivers’
risk awareness in high-accident zones, promoting more
cautious driving.

From the perspective of conservation and land manage-
ment, this measure forms part of broader strategies to

Measures to Improve Habitat Connectivity for Insects Along Transport Routes — XXI Iberian

mitigate the impact of infrastructure on wildlife.

P-24a Sign: Warning -
Presence of Wild Animals
(Wild Boars).

The P-24a sign is therefore both a road safety tool and a
reminder of the role that infrastructure planning and eco-
logical connectivity play in reducing conflicts between
traffic and wildlife.

Entomology Congress, October 2025

During the 21st edition of the Iberian Entomology Con-
gress, held at the Universidad Catélica de Avila from 6 to
10 October 2025, the Center for Studies and Experimen-
tation of Public Works (CEDEX) presented a talk entitled
“Measures to Mitigate Habitat Fragmentation for Insects
Caused by Linear Transport Infrastructure.”

The presentation highlighted the fragmentation of insect
habitats—particularly those of pollinators—caused by li-
near transport infrastructures, as well as the high morta-

lity rates associated with these structures.

To address this issue, the talk emphasized the existence
of effective management measures, such as restoring
ecological connectivity between habitats through the
adaptation or construction of transversal structures (e.g.,
wildlife overpasses, ecoducts, etc.) and improving habitat
quality in margins and auxiliary areas.
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Medidas para mitigar la fragmentacion

del habitat de insectos causada por
infraestructuras lineales de transporte

Sergio Ibarra Mellado

Manuel Ramoén Garcia Sanchez-Colomer:
José Luis Viejo Montesinos

Poster of the presentation “Measures to Mitigate Habitat Fragmentation
for Insects Caused by Linear Transport Infrastructure”, delivered at the
21st Iberian Entomology Congress.

Manuel Onorbe Esparraguera

The audience, composed of specialists in the study and
conservation of insect fauna, showed great interest in the
future application of these measures, the post-
implementation monitoring of insect populations, the
scientific evidence supporting the use of transversal
structures by this faunal group, and the proposed correc-
tive measures.

The authors of the presentation were Sergio Ibarra Mella-
do and Manuel Garcia Sanchez-Colomer from CEDEX;
José Luis Viejo Montesinos, Professor of Zoology at the
Universidad Auténoma de Madrid; and Manuel Ofiorbe
Esparraguera, representing the Habitat Fragmentation
Working Group.

Actions for the Conservation and Improvement of Green Infrastructure
along Tenerife’'s Road Network

The Technical Service for Roads and Mobility of the Cabil-
do Insular de Tenerife, through the service contracts
“Conservation, Improvement, and Cleaning of Green
Areas Adjacent to the Island Road Network,” has carried
out various initiatives throughout 2025 aimed at reducing
the environmental and visual impact of roads on the te-
rritory, enhancing the quality of the surroundings visible
from the roads, and highlighting the island’s landscape
richness.

The main goal has been the landscape integration of
roads, standardizing interventions according to a model
based on environmental, aesthetic, and functional criteria
specific to each area of the island. These green infras-
tructure solutions provide multiple benefits, including
carbon sequestration, contribution to ecosystem connec-
tivity, and the protection and conservation of Tenerife’s
biodiversity and landscapes.

The actions have been implemented following the

Ambito
Sur

Ambito Norte

“Technical Criteria for Landscape Integration in Environ-
mental Rehabilitation Projects of Roads under the Com-
petence of the Cabildo Insular de Tenerife”, approved in
Agreement No. 28 of the Ordinary Session of the Island
Government Council on 16 April 2012, derived from the
“Guidelines for Environmental and Landscape Improve-
ment of Tenerife’s Island Road Network.”

Today, the Cabildo of Tenerife continues to face the cha-
llenge of advancing the landscape integration of green
infrastructure across more than 2 million square meters,
with an annual budget of €4,394,270.62, aiming to pro-
mote the sustainability of the island’s transport infras-
tructure through the conservation and enhancement of
these spaces.

Ambito
Turistico

Examples of actions carried out in different areas of Tenerife for the conservation and improvement of green infrastructure along the island’s road network.
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Completion of Two Habitat Defragmentation Projects within the Catalonia

Green Infrastructure Program

The Catalonia Green Infrastructure Program (PIVC), pro-
moted by the Department of Territory, Housing, and Eco-
logical Transition of the Generalitat de Catalunya, was
established in 2017 to proactively and strategically ad-
dress biodiversity loss and the increasing fragmentation
and degradation of ecosystems. Furthermore, the 2025-
2029 Work Program of the Strategy for the Defragmenta-
tion of Habitats Affected by Linear Transport Infrastructu-
re includes the action “Restoration of ecological corridors
connected to wildlife crossings,” with projects implemen-
ted in Catalonia.

Recently, two habitat defragmentation projects around
transport infrastructure have been completed:

The project “Improving Terrestrial Connectivity:
Permeabilization of Infrastructure - La Mania Mar-
mellar” has been focused on interventions along appro-
ximately 7.7 km of three major watercourses important
for ecological connectivity in the area: the Riera de Mar-
mellar, the Rieres de Estalella and Estalleta, and the To-
rrents de Cal Biel and de la Bruixa, within the municipali-
ties of L'’Arbog, Banyeres del Penedes, Castellet i la Gor-
nal, Castellvi de la Marca, and Santa Margarida i els Mon-
jos, spanning the Alt and Baix Penedés regions.

The Works included:

- Removal of invasive exotic species populations (mainly
giant reed, Arundo donax).

- Demolition of a preexisting concrete ford.

- Adaptation of the underpass beneath the N-340 road
for mixed use (drainage, pedestrian, and bicycle passa-
ge) and improvement of drainage capacity.

- Compatibility of truck passage on a service road with
continuity of the Marmellar stream bed under the con-
ventional ADIF railway line.

- Enlargement of the riverbed in various sections and
slope stabilization using bioengineering techniques
(revetments).

- Revegetation with riparian species and hydroseeding.
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Final state of the Works on the Riera de Marmellar, near the N-340
road

“Connectivity Improvement: Wildlife Crossing on
the N-150 Road at Torrente de la Gripia”: Located in
the municipality of Terrassa, this project strengthens the
ecological corridor in a section of the Vallés region histo-
rically fragmented by numerous transport infrastructures
and urbanization, which hindered connectivity between
the Red Natura 2000 protected areas of Collserola and
the Sant Lloreng del Munt i I'Obac massif. The works in-
cluded:

- Removal of an unused weir at Can Cintet, which repre-
sented a bottleneck for wildlife and improved hydraulic
capacity, reducing flood risk during heavy rains.

- Removal of approximately 1,100 m3 of accumulated
sediments, restoring the functionality of the existing drai-
nage structure as a wildlife passage.

- Reprofiling of the Torrent bed and stabilization of slo-
pes.

- Removal of invasive exotic species (giant reed), hydro-
seeding, and planting with native riparian species.

Both projects were carried out by the public company
Infraestructures.cat, financed through European Next
Generation funds within the Recovery, Transformation,

and Resilience Plan, and are part of priority actions to

Final state of the Works on the Torrente de la Gripia along the N-150
road.

strengthen Catalonia’s green infrastructure. The execu-
tion cost of the La Munia Marmellar project was
€874,061, while the Torrente de la Gripia project cost
€287,636.

These interventions also align with the European Nature
Restoration Law, which aims to restore 20% of degraded
ecosystems in the European Union by 2030 and all de-
graded ecosystems by 2050.
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Given the large number of scientific publications related to the newsletter’s topic, this section includes only those
that meet the following criteria: (1) they are published documents, (2) they are representative of or applicable to
the Iberian context, and (3) they focus on at least one taxonomic group rather than on individual species.
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XIII National Congress on Environmental Impact
Assessment

From 6 to 8 May 2026 at the El Greco Conference Center
(Toledo, Spain). This congress focuses on environmental
assessment as a tool for risk prevention, bringing together
professionals and experts to discuss, share experiences,
and explore solutions related to sustainability and
environmental management.

Check the thematic blocks of the congress.

ANET 2026. Breaking Barriers: Innovating to

Improve Ecological Outcomes in Transport and
Other Infrastructure

A congress focused on the future of road ecology and
transport infrastructure in Australia and New Zealand. The
event will also feature international experts, aiming to
gather innovative global practices and solutions that
enhance environmental stewardship within transport
networks and associated infrastructure.

The program is now available.

ITF 2026. Finding Resilient Transport

Under the theme “Promoting Resilient, Inclusive, and Net-
Zero Transport”, the summit will explore how to finance
transport systems that can withstand threats such as
climate change, geopolitical tensions, pandemics, and
cyberattacks.

The program will focus on the social, environmental, and
economic aspects of four cross-cutting themes:
innovation, capacity building, stakeholder engagement,
and governance.

17th World Congress on Winter Road Maintenance,
Road Resilience, and Decarbonization

The adaptation of France’s road network to climate change
will be featured in several sessions of the congress,
although the presentations will primarily focus on
improving road operability under adverse weather
conditions, designing for greater resilience, and reducing
associated emissions.

The program is now available.

Digital Transformation of Transport Routes and
Biodiversity Management: Opportunities for
Cooperation

With a focus on technological innovation in the service of
sustainability, these workshops were organized to
examine the application of digital and artificial intelligence
tools in the management of transport infrastructure and
biodiversity conservation, addressing aspects such as
safety, resilience, and sustainability. The book of
abstracts and conclusions is now available.

AHOME A



https://coneia.com/bloques-tematicos
https://www.eianz.org/events/event/anet-2026-breaking-the-barriers-innovating-to-improve-ecological-outcomes-on-transport-and-other-linear-infrastructure
https://www.eianz.org/document/item/8478
https://www.itf-oecd.org/itf-2026-summit-funding-resilient-transport
https://www.piarc-chambery2026.com/es/program#/
https://summit.itf-oecd.org/
https://www.eianz.org/events/event/anet-2026-breaking-the-barriers-innovating-to-improve-ecological-outcomes-on-transport-and-other-linear-infrastructure
https://www.piarc-chambery2026.com/es
https://www.miteco.gob.es/content/dam/miteco/es/biodiversidad/temas/ecosistemas-y-conectividad/fragmentacion/grupo-de-trabajo/jt-valladolid/RESUMENES_Jornadas_Tecnicas_GTFHT_Valladolid_def.pdf
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https://www.miteco.gob.es/content/dam/miteco/es/biodiversidad/temas/ecosistemas-y-conectividad/fragmentacion/grupo-de-trabajo/jt-valladolid/CONCLUSIONES_Jornadas_tecnicas_GTFHT_Valladolid_def.pdf
https://coneia.com/home
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CONGRESSES AND CONFERENCES

7th International Congress on Biodiversity and
Nature Conservation

&
\M \/ I I w Aimed at fostering interdisciplinary collaboration and the

%:‘CONGRESOW development of joint proposals for biodiversity
A5 ODIVERSIDAD conservation in the context of global change, the 7th
CONSER{VACION International Congress on Biodiversity and Nature

DE LA \ Conservation was held in Seville from 18 to 21

?ﬁ NATURALEZA ﬁ

September. The book of abstracts is now available.

Sevilla, Spain

\ World Conservation Congress—IUCN
Held every four years, this congress brought together
policymakers, international organizations, Indigenous
UICN peoples, the scientific community, and the private sector

to address the main global challenges in biodiversity,
climate, and sustainable development. It concluded with
the adoption of new resolutions and commitments to
strengthen collective action worldwide.

Abu Dhabi, EAU . .
The congress conclusions are now available.

17th International SECEM Congress

s The event provided a platform to share the latest
advances in research and conservation, facilitated the
S E C E M exchange of experiences, and reinforced SECEM as a fully
Iberian society, marked by high participation and the
Sociedad Espafiola para la Conservacién . . .
 Estidlo de & MaimTefos promotion of new professional collaborations.
Evora, Portugal The congress conclusions are now available.

DOCUMENTS OH THE WORKING GR

i ,
PRESCRIPCIONES TECNICAS PARA ELDISERO.
DEPASOS DE FAUNA, VALLADOS PERIMETRALES Y

B e Technical Specifications for the Design of Wildlife
Crossings, Perimeter Fencing, and Other Measures
to Promote Biodiversity in Transport Infrastructure.
(3rd Edition, Revised and Expanded)
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ral for Terrestrial and Marine Biodiversity of the Directorate General for Biodiversity, Forests and Desertification.
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. Legal Notice: the contents of this publication may be reused by citing the source and, if applicable, the date of the last update: Bulletin on “Habitat Fragmen-
tation Caused by Transport Infrastructure” (Directorate-General for Biodiversity, Forests and Desertification, Ministry for the Ecological Transition and the
Demographic Challenge, Issue No. 28, July 2025).

. Edited by: Ministry for the Ecological Transition and the Demographic Challenge. NIPO: 665-20-056-2. Catalogue of Publications of the General State Admi-
nistration: https://cpage.mpr.gob.es/.
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