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1. Introduction
Several large transport infrastructure projects are under construction or being 

planned along the Carpathian Mountains. The Carpathian region is the largest 
mountain region in Europe and is shared among seven Central and Eastern Eu-

ropean countries, namely the Czech Republic, the Slovak Republic, Hungary, Poland, 
Ukraine, Romania and the Republic of Serbia. The TRANSGREEN project aims to 
contribute to safer and environmentally friendly road and rail network development. 

Major issues with new infrastructure in biodiversity rich areas are those of habitat 
fragmentation, biodiversity loss, disruption of migration routes and mortality caused 
by collisions. There is also an issue of noise pollution, emissions from vehicles and 
visual disruptions.

The Mure� �oodplain is a typical linkage area, a broader region of connectivity, 
important to facilitate the movement of multiple species and maintain 
ecological processes within the Northern and Southern forested neighbouring 
areas but along the river valley as well, and were delineating clear movement 
corridors for species is di�cult due to its relative high degree of permeability. 
Mure� River itself is a central corridor and the �oodplain is actually a network of 
dynamic (in time and space) movement routes/corridors. 

The dynamic of landscape permeability and favourability for different species is 
complex here due to the multitude of natural and anthropogenic processes and 
activities; therefore, the theme of fragmentation due to transport infrastructure 
needs to be addressed at landscape level, as part of a multi-sectoral action plan. 

The linkage area is important for local species (most of the �oodplain and 
surrounding forested areas are included in Natura 2000 sites) but also for 
regional connectivity of large carnivore populations. 

Therefore, the Catalogue of Measures presented here is an extract from an 
operationalized action plan for the linkage area, of interest to be implemented 
through the Bear and Wolf Regional Action Plans, through the Natura 2000 
management plans and through cross-sectoral harmonization projects.  

Fig. 1: The Arad � Deva TRANS-
GREEN pilot area and the two 
major infrastructure projects 
being under construction 
in the area: the Lugoj-Deva 
Motorway and the upgrade of 
Curtici-Simeria railway sector.  



Aim of the study2
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The aim of the study was to assess the Curtici 
� Simeria railway upgrade project potential 
impact on connectivity for large mammals/

carnivores (and other species as secondary topic) 
within the linkage area represented by Mure� 
�oodplain and to integrate speci�c railway-related 
measures into a landscape-level action plan. 

The approach used was to collect, collate and 
analyse the relevant data from an integrated, 
landscape approach. As discussed, the Mure� 
lower �oodplain being a complex and dynamic 
landscape it acts as a linkage area and although 
rough prioritization can be made, it is not possible 
to de�ne clear corridors. Therefore, the set aim was 
to address key fragmentation spots and to ensure 
overall permeability of the landscape with measures 
addressed to different sectors. 

The list of main activities conducted within 
TRANGREEN project is presented below:

»» Mapping barriers represented by existing linear 
features (transport infrastructure � roads, railway; 
the Mure� river);

»» Mapping terrain permeability;

»» Collecting and recording species presence;

»» Assessing permeability of the railway upgrade 
project;

»» Assessing potential impact of railway upgrade 
project;

»» Identifying and assessing critical points on the 
railway upgrade project based on impacts;

»» Proposing enhancement solutions for the railway 
upgrade project, if necessary;

»» Correlating the measures with outputs from other 
projects/initiatives and integrating experts� inputs;

»» Integrating solutions into a Catalogue of Measures 
at landscape level for TRANSGREEN Arad-Deva 
pilot area;

»» Discussing technical details with responsible 
stakeholders;

»» Communicating and disseminating the results.

The structure of the proposed Catalogues of 
Measures was designed to �t within a connectivity 
focused action plan for the linkage area 
represented by the Mure� lower �oodplain. 

Whenever possible, the measures have been 
illustrated with examples and high priority or the 
critical points have been extracted as the GIS 
shape�les available for the CCIBIS platform. 

The main focus of the TRANSGREEN project in 
the Arad - Deva pilot area was the upgrading of 
the Curtici-Simeria railway and, in subsidiary, the 
Lugoj-Deva motorway. As these major infrastructure 
projects are in different stages of construction, 
not all the information was available, therefore 
the Catalogue of Measures/action plan should 
be considered as a working document still to be 
completed.

The Catalogue of Measures is connected with and 
contains the results of other projects implemented 
by the Zarand Association in the area and could 
be considered as an Annex to the Bear and Wolf 
Regional Action Plans developed by LIFE Connect 
Carpathians for the area between the Apuseni 
Mountains and the Southern Carpathians, and 
could be implemented through the management 
plans of Natura 2000 sites or through sectoral plans.

The structure of the document is based on the 
identi�ed threats, proposed solutions to these 
threats and actions necessary to carry out these 
solutions. 

The threats identi�ed could be grouped into 3 main 
categories:

»» First one associated with structural barriers caused 
by linear features (existing and new transport 
infrastructure, power lines and water courses) 
and wildlife mortalities associated with linear 
infrastructures;

»» Second one associated with structural and 
functional permeability being reduced by changes 
in land cover, land use and by anthropogenic 
activities; 

»» Third one associated with the lack of coherent 
approach and lack of capacity to address 
permeability-related issues in collaboration with 
all stakeholders, including the lack of e�cient 
communication.

As presented, the TRANSGREEN focus is on the 
potential impact of the railway and motorway 
projects, therefore within this document we are 
presenting objectives and measures for the �rst 
category of threats. 



Measures proposed and 
identi�ed critical points 

3



9Catalogue of Measures� Arad - Deva Pilot Area

Table 1: The correspondence between threats and objectives.

Cat. Threat Objectives

I

1. Increasing the barrier 
effect through the 
implementation of new 
infrastructure projects

 1. Ensure functionality of underpasses
 2. Ensure functionality of overpasses
 3. Increase permeability of railway embankments

2. Increasing the barrier 
effect of the existing linear 
features caused by structural 
interventions

 1. Maintain permeability of existing transport infrastructure 
 2. Maintain the permeability of the Mure� River banks at current level
 3. Maintain/increase longitudinal permeability of the Mure� River and its tributaries

3. Wildlife mortalities 
associated with linear 
infrastructures (including 
electric power lines)

1.
2.
3.
4.
5.
6.
7.
8.
9.

10. 
11.

12.

Implement an adequate fencing system on motorways, including escape gates
Direct animals towards functional underpasses for non-fenced infrastructure 
Warn drivers in road-kill/accident-danger areas
Warn train conductors in road-kill/accident-danger areas
Prevent accidents caused by mammals blocked in tunnels or on large bridges
Increase visibility on roads/railways
Special measures for birds
Special measures for bats
Special measures for amphibians/reptiles
Collect and assess data to understand critical points/sectors 
Use integrated database as decision-supporting tools (to take/adjust measures 
to prevent tra�c-kills/damages /human casualties)
Develop specialized teams to deal with wildlife-related incidents on transport 
infrastructure, including emergency interventions

II

4. Reduced landscape 
permeability caused by 
changes in land-use 

 1. Inforce legislation on changes of land-use to less permeable categories
 2. Facilitate/support changes of land-use to high permeable categories

5a. Reduced landscape 
permeability caused by land 
management � fencing

 1. Fencing regulations and promoting non-fenced areas
 2. Build guidelines and impose fencing-related conditions linked with subsidies 

 programmes

5b. Reduced landscape 
permeability caused by 
land management � crops/
vegetation

 1. Prevent large-scale monocultures/facilitate/support mosaic cultivation
 2. Support adequate management of natural features/marginal habitats
 3. Support and promote development of good-practice examples of connectivity- 

 sensible agriculture and forestry practices

5c. Reduced landscape 
permeability caused by land 
management � degradation 
of natural habitats

 1. Prevent/control spreading invasive plant species and restoration of invaded lands
 2. Prevent/enforce legislation on �res
 3. Prevent alteration of water bodies, restore hydric system and support restoration 

 of wetlands

6a. Reduced landscape 
permeability caused by other 
anthropogenic activities � 
game management

 1. Develop coherent game management plans and apply EIA/AA procedures
 2. Facilitate data-collection on key-species
 3. Harmonize game management with Natura 2000 and connectivity-related 

 objectives
 4. Poaching prevention and control

6b. Reduced landscape 
permeability caused by other 
anthropogenic activities � 
human-wildlife con�icts

 1. Facilitate the implementation of legislation on damage compensations
 2. Facilitate implementation of traditional shepherding
 3. Facilitate implementation of modern methods for prevention
 4. Facilitate increased subventions based on large carnivores conservation
 5. Regulate other anthropogenic activities which favour con�icts
 6. Facilitate rapid intervention in special situation related with wild animals

III

7. Lack of coherent 
monitoring and adaptation

 1. Develop an integrated monitoring programme � procedures, database, 
 indicators, assessment

8. Reduced support by 
stakeholders at landscape 
level for an integrated 
ecosystem approach 

 1. Facilitate networking and develop a common platform and database
 2. Facilitate information, awareness, education, communication
 3. Support research and studies; inter-sectoral capacity building and facilitate 

 development of new labour opportunities
 4. Develop a regional identity and promote the area � nature, culture, services
 5. Facilitate development & alignment of local sustainable development strategies 

 into regional sectoral strategy
 6. Facilitate/support sustainable development initiatives
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Description: 
The Mure� lower �oodplain is an important 
transport corridor, new major transport 
infrastructure projects being implemented in the 
area are the Lugoj-Deva motorway and the Curtici-
Simeria railway. Both projects are in construction 
phase and have environmental permits.

Objectives: 
»» The �rst measure to address the permeability of 
new transport infrastructure is to maximize the 
defragmentation-role of objects (underpasses & 
overpasses) design for construction reasons. With 
this purpose, these objects should be assigned 
with environmental role and any speci�cation 
modi�cation should be subject to a revised 
environmental permit, as a decrease in permeability 
of these objects may require extra special solutions 
for wildlife. A special consideration during 

Fig. 2: Objects on railway and motorway have been mapped and could be classi�ed by OI (Openness Index) in order to assess their func-
tionality for different groups of species. Example of OI classi�cation: green = OI > 0.75, red = OI <0.75 (background Google Maps).

designing should be given to adaptation to extreme 
phenomenon (�ooding) due to climate changes.

»» As the upgrade railway line will not be fenced, it 
is expected that animals (both domestic and wild 
species) will cross the railway embankment anyway. 
The most suitable sectors need to be adapted for 
rapid passing, in conjecture with proper measures 
to prevent tra�c accidents.  

Objectives set to address the threats are:
1.1. Ensure the functionality of underpasses

1.2. Ensure the functionality of overpasses

1.3. Increase the permeability of railway 
embankments

Measures proposed per objectives are described 
below with the list of required/proposed actions:

1   Threat 1
INCREASING THE BARRIER EFFECT THROUGH IMPLE-
MENTATION OF NEW INFRASTRUCTURE PROJECTS
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Fig. 3: A large rectangular 
passage included in the initial 
technical plan was changed 
into a semi-circular, reduced 
in size object, diminishing 
drastically its potential use for 
wildlife. 

Objective 1.1. 
Ensure functionality 
of underpasses
1.1.1. Comply with technical speci�cation of 
underpasses from a design study and include 
the functional ones in the environment permits 
as wildlife structures (a. � railway; b. � motorway)

Examples of identi�ed problems: 
Since the motorway construction has been assigned 
in a build & design approach, the constructors have 
often modi�ed the speci�cation of objects to reduce 
the sizes/costs. It is not clear if the modi�cations 
have been agreed in the new EIA permits. In some 
sectors of the section IV of the motorway, special 
structures for wildlife have not been requested since 
the objects included in the feasibility study would 
have ensured the overall permeability. In this case 
the alteration of the original speci�cation may have 
a signi�cant impact. Likewise, in section III, it seems 
that the length of the bridge over the Mure� River 
has been signi�cantly reduced.

As the railway is currently under construction, this 
issue needs to be clari�ed. 

Existing resources (within TRANSGREEN 
and related projects):
The speci�cations of underpasses for Curtici-Simeria 
railway and Lugoj-Deva motorway within the study 
area have been collected from the project sketches 
and the GIS database has been created with 
Openess Index (OI) calculated for each object.

A classi�cation on 12 classes of OIs relevant 

for different groups of species has been produced 
based on the existing literature (TRANSGREEN). 

Wildlife and Tra�c in the Carpathians - Guidelines how to 
minimize the impact of transport infrastructure develop-
ment on nature in the Carpathian countries and the Ro-
manian version of it specify that all suitable underpasses 
need to be included in the environmental permits.

Priority areas:
Underpasses with higher chances to have important role 
for large carnivores (classes 8 � 12) have been highlighted 
separately for both the railway and motorway.

Actions required: 
a.	Abandon build & design approach in favour of 

producing detailed �nal technical plans that will 
be followed by contractors and monitored by 
environmental authorities; 

b.	Include all relevant objects into the environmental 
permits;

c.	Specify this requirement within the EIA/AA 
procedures;

d.	Compare the differences between speci�cations from 
the technical project with the constructive details of 
the build infrastructure, and the overall impact on 
permeability due to changes � as a case study;

e.	Design and develop an overall monitoring 
programme (standards, protocols, guidelines, 
responsibilities, tasks, infrastructure, budgets, 
database, reports) for infrastructure which will 
include object-based monitoring protocols; include 
the measure within the Natura 2000 management 
plans of ROSCI370 Râul Mure� între Lipova �i P�ulis, 
ROSCI0407 Zarandul de Vest, ROSCI0355 Podi�ul 
Lipovei-Poiana Rusca, ROSCI0064 De�leul Mure�ului, 
ROSCI0373 Raul Mure� între Branisca �i Ilia.
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1.1.2. Enhance technical speci�cation to increase 
OI in critical points (if the case)/avoid barriers for 
aquatic/semi-aquatic species

Examples of identi�ed problems: 
At this point of assessment, there are no evident 
occurrences in which underpasses would need to be 
enlarged; however, there are examples in which the 
constructive details of walls outside the underpasses 
are reducing the OI. From the drawings, it is unclear 
if the bottom of underpasses will be adjusted to 
allow for the movement of aquatic species.

Existing resources (within TRANSGREEN 
and related projects):
The speci�cations of underpasses for Curtici-Simeria 
railway within the study area have been collected from 
the project sketches, the GIS database has been creat-
ed and the OIs have been calculated for each object in 
two ways � one without considering the adjacent walls 
and the other one with these elements counted in. In 
some instances, the difference is signi�cant as addition-
al walls are increasing the tunnel effect for underpasses. 
The objects (culverts, bridges) on permanent water 
courses can be selected in the database.

Priority areas:
A list of underpasses with signi�cant differences 
induced by adjacent walls is available for the rail-
way project. It is not clear if the walls are part of the 
pre-fabricated structures; however,this topic will be 
discussed with the railway company.

Objects for which OI decreased due to adjacent walls 
are available in database. Objects on permanent wa-
ter courses could be selected in the GIS database. 

Actions required: 
a. Specify the topic of adjacent structures and water 

barriers within the EIA/EA procedures;

b. Develop an intervention programme (linked with 
the monitoring programme) aiming to maintain 
the functionality of underpasses; include the mea-
sure within the Natura 2000 management plans of 
ROSCI370 Râul Mure� între Lipova �i P�uli�, ROS-
CI0407 Zarandul de Vest, ROSCI0355 Podi�ul Lipov-
ei-Poiana Rusca, ROSCI0064 De�leul Mure�ului; 

c. Document the impact as part of the object-based 
monitoring, included in the overall infrastructure 
monitoring programme.

1.1.3. Landscaping of underpasses 
(a - railway; b - motorway)

Examples of identi�ed problems: 
There is little experience in Romania in adjusting 
constructive details of objects and in their 
integration in landscape in order to make them 
functional/increase their functionality for wildlife. 

Although this is a matter of case-by-case approach, 
there is a need for guidelines, trainings and 
experience exchanges on how to maximize the 
functionality of underpasses through design, 
construction and sensitive land management. As 
the functionality of the object is dependent on 
the surrounding terrain, and therefore beyond 
the jurisdiction/responsibility of the infrastructure 
administrators, landscaping/integration into the 
landscape should also be considered as part of the 
compensatory measures. These aspects should be 
included into the EIA/AA procedures.

In practice, the only reference made to the objects� 
role for functional permeability is in environmental 
permits, but only for objects specially designed as 
mitigation solutions for wildlife. 

As objects functional for wildlife passage are critical 
points of the Green Infrastructure, there is a need for 
a focused and integrated approach in this matter. 

Existing resources (within TRANSGREEN 
and related projects):
TRANSGREEN - Wildlife and Tra�c in the Carpathians 
- Guidelines how to minimize the impact of transport 
infrastructure development on nature in the Carpath-
ian countries and the Romanian adaptation thereof.

Priority areas:
Underpasses with higher chances to have an im-
portant role for large-carnivores (classes 8 � 12) have 
been highlighted separately for both the railway 
and motorway. The objects located within natural 
vegetation type of land-use, including water courses, 
have a higher chance to be used by wildlife/includ-
ing aquatic species as the landscape features favour 
movement of animals towards/through the objects. 
On the other hand, objects located within less per-
meable terrain (i.e. crop �elds) may be of higher local 
signi�cance, therefore potential functionality of all 
objects should be maximized through landscaping.  

Actions required: 
a.	 Develop guidelines on landscaping and build 

capacity through know-how exchange;

b.	 Include landscaping into EIA/AA procedures 
and environmental permits, inclusively as 
compensatory measures;

c.	 Include the measure within the Natura 2000 
management plans of ROSCI370 Raul Mure� 
intre Lipova �i P�uli�, ROSCI0407 Zarandul de 
Vest, ROSCI0355 Podi�ul Lipovei-Poiana Rusca, 
ROSCI0064 De�leul Mure�ului; 

d.	Develop pilot projects focusing on concrete man-
agement/restoration of Green Infrastructure to 
maximize the functionality of underpasses on the 
Curtici-Simeria railway, Lugoj-Deva motorway and 
other infrastructure projects through landscaping.
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Fig. 4: Large bridges over the river Mure� should function as important underpasses on the upgrade railway, therefore proper landscaping 
is required in order to maximize their function. Example of permeability assessment: green = highly permeable, yellow = medium perme-
able, red = barrier for large mammals; purple = priority study areas;  (background Google Maps).

1.1.4. Adjust constructive details to mitigate 
noise and arti�cial lighting impacts (if the case) 
(a - railway; b � motorway)

Examples of identi�ed problems:
To minimize disturbance effects, light and noise 
associated with tra�c needs to be mitigated at 
least for objects important for wildlife passing. 

a - railway. For the railway as the tra�c is less 
constant, the impact of noise might be less 
relevant. There is no data on whether the bridges 
will be lightened. Even if the entrances of tunnels 
will be lightened, we expect the impact to be 
insigni�cant in the areas where the top of tunnels 
will be mostly forested. In open areas, the impact 
needs to be checked and addressed if the case 
(with special attention paid to mammals, including 
bats).

One option will be to exchange the fencing on top 
of underpasses for noise barriers � see measure 
3.2.1 � to be discussed with the responsible railway 
experts. 

b � motorway. Light and noise mitigation solutions 
have been included into the environmental permit 
of Lugoj-Deva motorway, but proper implementa-
tion of the measures needs to be observed. 

Existing resources (within TRANSGREEN 
and related projects):
Best practices: Austrian Railway Company, EGNATIA 
Motorway Company.

Priority areas:
Long bridges on railway and motorway, viaducts, 
large underpasses on motorway.

Actions required: 
a.	 Develop guidelines on noise/light mitigation and 

build capacity through know-how exchange;

b.	Include noise/light mitigation related with 
important objects within the EIA/AA procedures 
and environmental permits;

c.	 Include noise/light mitigation related with im-
portant objects as a measure within the Natura 
2000 management plans of ROSCI370 Raul 
Mure� între Lipova �i P�uli�, ROSCI0407 Zarandul 
de Vest, ROSCI0355 Podi�ul Lipovei-Poiana Rusca, 
ROSCI0064 De�leul Mure�ului, ROSPA0029 De-
�leul Mure�ului Inferior�Dealurile Lipovei;

d.	Develop pilot projects focusing on noise/light 
mitigation to maximize the functionality of 
objects on the Curtici-Simeria railway, Lugoj-Deva 
motorway and other infrastructure projects.
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Objective 1.2. 
Ensure the functionality 
of overpasses

1.2.1. Comply with the technical speci�cation 
and technologies (bored tunnels) (a � railway; b � 
motorway)

Examples of identi�ed problems:
a � railway. The tunnels were designed on the 
railway due to building requirements to achieve 
constant high speeds. The implied technology 
is bored tunnels. As this technology is the most 
environmentally friendly, the implementation needs 
to be observed, as the construction is assigned 
in a build & design approach and builders have 
often modi�ed the speci�cation and technologies 
after contracting. Therefore, respecting the bored-
technologies needs to be discussed with the 
responsible staff of the railways.  

b � motorway. The bored tunnels on the Lugoj-
Deva motorway were requested as a mitigation 
measure for the most important sector for large 
carnivores �connectivity (and part of the system of 
solutions). Later, constructor companies opinioned 
that the solution should be extended as it will avoid 
potential landslides experienced in similar situations 
where the adopted solution meant massive 
excavations. The �tunnel section� was excluded from 
the contracted project and is yet to be opened for 
a tender. In the meantime, discussions continue 
about modifying the environmental permit in order 
to change back the solution to excavations instead 
of tunnels, arguing that bears are not present on 
the motorway alignment.   

Existing resources (within TRANSGREEN 
and related projects):
TRANGREEN Guidelines emphasizing on system of 
solutions for large carnivores outside permanent range. 

TRANGREEN Guidelines emphasizing the prioritiza-
tion of the bored tunnels as a desirable technology.

Priority areas:
Tunnel areas have been made available as the GIS 
layers based on the technical project speci�cations. 

Actions required: 
a.	 Implement the current environmental permit 

speci�cations related to bored tunnels solutions 
and include the technology speci�cation in the 
tender documents for the Lugoj-Deva motorway.

b.	Highlight the bene�ts of tunnels as mitigation 
measures in the national guidelines; 

c.	Facilitate joint/integrated funding from the 
Green Infrastructure � a related funding line 
for costly mitigation measures (tunnels, green 
bridges, ...);

d.	Monitor the implementation of tunnel solutions.

1.2.2. Maintain the permeability of the terrain 
on top of tunnels during their construction (a � 
railway; b � motorway)

Examples of identi�ed problems:
There exists no extensive experience in Romania 
on building and maintaining the tunnel tops 
permeable on purpose during the construction. 

The measure is addressing the land under the 
jurisdiction of CFR/CNAIR and is complementary 
with landscaping (integration of objects into 
adjacent landscape) and sectoral measures 
addressing the landscape elements. 

Existing resources (within TRANSGREEN 
and related projects):
Assess the cases of already build railway tunnels (i.e. 
Hunedoara, Danes sections) and learn from these 
examples. 

Priority areas:

The land under the jurisdiction of Motorway and 
Railway companies, respectively.

Actions required: 
a.	 Develop guidelines on maintaining the 

permeability of tunnel tops during construction 
and build the expert capacity through know-how 
exchange;

b.	Include speci�c requests (based on guidelines) 
concerning the permeability of tunnel tops 
into the EIA/AA procedures and environmental 
permits;

c.	 Include the permeability of tunnel tops as a mea-
sure within the Natura 2000 management plans 
of ROSCI0064 De�leul Mure�ului, ROSCI0355 
Podisul Lipovei-Poiana Rusca Natura 2000 sites;

d.	Include the monitoring of facilitating-features as 
part of the tunnel tops management;

1.2.3. Manage green bridges (including tun-
nel-tops) surface in order to maximize their func-
tionality for wildlife (a � railway, b � motorway)

Examples of identi�ed problems: 
There is no practical experience in Romania in 
adapting constructive details of green bridges and 
management of the area on top of green bridges 
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Fig. 5. Pojoga section is one of 
the two sectors where bored 
tunnels were projected on the 
P�uli� �Deva upgraded railway. 
It is important that speci�ed 
technology be respected and 
the permeability on the top 
of tunnels be ensured during 
and after construction.
Example of permeability 
assessment:
green = highly permeable,
yellow = medium permeable,
red = barrier for large 

Priority areas:
Land under the jurisdiction of Motorway and 
Railway companies, respectively.

Actions required: 
a.	 Develop guidelines on maintaining 

the permeability of tunnel tops during 
construction and build the expert capacity 
through know-how exchange;

b.	Include the green bridges top-area 
management into the EIA/AA procedures and 
environmental permits;

c.	 Include the green bridges top-area 
management and monitoring as a measure 
within the Natura 2000 management plans 
of ROSCI0064 De�leul Mure�ului, ROSCI0355 
Podisul Lipovei-Poiana Rusca, ROSCI0373 
Raul Mure� intre Branisca si Ilia Natura 2000 
sites; 

d.	Develop procedures/legislation related to 
the human access to the green bridges and 
enforce regulations, inclusively as the Natura 
2000 regulations in ROSCI0064 De�leul 
Mure�ului, ROSCI0355 Podisul Lipovei-Poiana 
Rusca, ROSCI0373 Raul Mure� intre Branisca 
si Ilia Natura 2000 sites; 

e.	Develop pilot projects focusing on concrete 
management/maintenance and monitoring 
on green bridges and tunnels of the Lugoj-
Deva motorway and Arad-Curtici railway 
as very important elements of the Green 
Infrastructure, in order to maximize their 
functionality and to expand local experience. 

in order to increase their functionality for wildlife. 
This measure only addresses the surfaces of the 
green bridges themselves, as their integration into 
landscape is the object of measure 1.2.4. 

Although this is a matter of case-by-case approach, 
there is a need for guidelines, trainings and 
experience exchanges on how to maximize the 
functionality of green bridges through design, 
construction and speci�c land management on the 
tops of green bridges. 

In practice, the technical details refer to constructive 
elements as fencing, noise/light barriers but not to 
landscape elements � soil, water, vegetation, micro-
habitats, elements like stones, wood etc. � important 
to enhance the functionality for the wildlife and to 
deter from unwanted usage (vehicle use etc.). 

Moreover, there is no experience on whom, how and 
with what resources will coherent management and 
maintenance works be implemented.  

Another important topic related to the surface manage-
ment is to properly incorporate monitoring tools/equip-
ment/features and who and how the human access to 
the green bridges will be regulated and enforced. 

As tunnels and green bridges represent critical wildlife 
passages, they are also very important elements of the 
Green Infrastructure, therefore there is a need for a fo-
cused and integrated approach to their management. 

Existing resources (within TRANSGREEN 
and related projects):
The TRANSGREEN�s Guidelines on Wildlife and 
Tra�c in the Carpathian Countries and the 
Romanian national guidelines. 
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Fig. 6: The land-use on top of the Pojoga tunnels of the P�uli� �Deva upgraded railway is complex, therefore adequate management 
regulations are mandatory in order to ensure functional connectivity.

1.2.4. Landscaping of motorway green bridges 

Examples of identi�ed problems: 
There is no experience in Romania as for the 
integration of green bridges into landscape in order 
to increase their functionality for the wildlife. 

Although this is a matter of case-by-case approach, 
there is a need for guidelines, trainings and 
experience exchanges on how to maximize the 
functionality of green bridges through sensitive 
management of the adjacent land, which is not 
under the jurisdiction of the Motorway Company. 
As the functionality of the object is dependent 
on the surrounding terrain, and therefore beyond 
the jurisdiction/responsibility of the infrastructure 
administrators, landscaping/integration into 
landscape should be considered also as part of the 
compensatory measures. These aspects should be 
included into the EIA/AA procedures.

As green bridges represent critical wildlife passages, 
they are also very important elements of the 
Green Infrastructure, therefore there is a need 
for a focused and integrated approach to their 
management. 

Existing resources (within TRANSGREEN 
and related projects):
TRANSGREEN - Wildlife and Tra�c in the Carpathians 
- Guidelines how to minimize the impact of transport 
infrastructure development on nature in the Carpath-
ian countries and the Romanian adaptation thereof.

Priority areas:
The area adjacent to green bridges.

Actions required: 
a.	 Develop guidelines on landscaping and build the 

expert capacity through know-how exchange;

b.	Include landscaping into EIA/AA procedures 
and environmental permits, inclusively as 
compensatory measures;

c.	 Include landscaping as a measure within Natura 
2000 management plans of ROSCI0064 De�leul 
Mure�ului, ROSCI0355 Podi�ul Lipovei-Poiana 
Rusca, ROSCI0373 Râul Mure� între Branisca �i 
Ilia Natura 2000 sites; 

d.	Develop pilot projects focusing on concrete man-
agement/restoration of Green Infrastructure to 
maximize functionality of green bridges on Lu-
goj-Deva motorway through landscaping, including 
long-term lease/acquiring land for conservation.
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Fig. 7: Green bridges being 
built on the section 3 of 
the Lugoj-Deva motorway 
needs to be integrated into 
landscape through a local 
management plan aiming 
to ensure the functionality of 
these critical passage points.

Fig. 8: In order to ensure its func-
tionality, an extension of the 
Branisca green bridge needs to 
mitigate the adjacent county 
road and to lead the animals to/
from the forested area.

1.2.5. Implement a solution for the Branisca 
motorway green bridge to mitigate DJ 706A 
county road 

Examples of identi�ed problems: 
The Branisca green bridge is the �rst green bridge 
build in Romania, on the section IV of the Lugoj-Deva 
motorway. It was reduced in size from the original 
speci�cations due to its sub-optimal position for 
large carnivores. However, the monitoring process 
during the non-operational phase of the motorway 
shows it was used by a variety of mammal species, 
including the wild boar, the roe and the red deer, 
the wolf and the bear. Due to its location near 
sheepfolds, it is used regularly by sheep as well.  

Due to jurisdiction issues with the adjacent land 
(county road and forest), the design solution didn�t 
include mitigation of the nearby county road DJ 
706A, therefore the Sothern end of the green 

bridge leads precisely into the road. Although the 
tra�c here is insigni�cant, the existing solution 
is suboptimal and needs to be adapted after 
the completion of the green bridge over the 
motorway.

Priority areas:
Branisca green bridge area including adjacent road 
and forested slope.

Actions required: 
a.	 Develop a design solution to complement the 

existing construction, based on the potential 
know-how;

b.	Solve the jurisdiction, land-property and permits 
for the extension;

c.	 Develop a project to implement the solution, 
including the management and monitoring of 
the green bridge.




































































































































