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INTRODUCTION
The second meeting of the Infra Eco Network Europe was organized by the Road and Hydraulic Engineering
Division of the Dutch Ministry of Transport, Public Works and Water Management, in cooperation with the
Swedish National Road and Transport Research Institute and the Swedish National Road Administration
(SNRA).
This event has been attended by 20 participants representing the IENE coordination points in twelfe European
countries and three international organizations: PIARC - the World Road Association, ECNC - the European
Centre for Nature Conservation and the Directorate General VII - Transportation of the European Commission
(Annex 4 - List of participants).
The perfect location chosen by the Swedish organizers close to one of the biggest infrastructure projects in
Sweden under construction in a natural protected landscape has positively influenced the workshops of the
meeting. Problems raised from the concern to integrate harmoniously roads and bridges in the natural landscape
and to mitigate their negative effects on fauna have been actively debated by all the participants. The Höga
Kusten bridge and the construction of a segment of the E 4 highway has been taken as an example that motivates
the importance of the activities developed by the Infra Eco Network Europe.
The main subjects tackled during this three days meeting were:
•
•
•
•
•
•
•

introduction of the new countries invited to become IENE members;
ways of cooperation between IENE and other European initiatives;
assessing the process of network development on national level;
changing experience and results obtained from different study cases
representation whitin the Steering Committee of IENE;
comments on the proposed new COST Action: 'Habitat Fragmentation due to Transportation Infrastructure'
the future development: the third IENE meeting

AGENDA of the meeting
1. Introduction of new countries participating at IENE meetings
For the IENE representatives of Slovenia and Spain this was the first IENE meeting to participate at. This event
gave them the opportunity to present facts on transportation and nature fragmentation in own country (see Annex
2).
2. IENE and other European initiatives
PIARC - The World Road Association has been presented by Mr. Kurt Sutter, head of the Commission C14 Environment of PIARC. The Work Programme of PIARC Committees and Working Groups for 1996-1999 was
approved in September 1996 by the PIARC Executive Committee. The Work Programme of the Committee on
the Environment includes four work areas and subsequent goals:
AREA 1 - Environment in Transport Policies.
Identify the role of environment in strategie transport policies to ensure sustainable development;
Improve the understanding of the topic in PIARC and its member organizations.
AREA 2 - Environment and Road Location and Design
New roads versus making better use of existing roads through SEIA methodologies;
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Fitting road infrastructure into the landscape, taking account of local landscape character;
How to take flora, fauna, archaeology, water and noise pollution into account in road location and design.
AREA 3. Environment and Construction of Road Projects
Soil and water protection;
How to deal with contaminated land;
Recycling of used materials;
How to take account of flora, fauna, archaeology, water and noise pollution.
AREA 4•- Environment and Existing Roads
Evaluate environmental impacts of traffic management alternatives on existing roads;
To evaluate environmental impacts and measures taken tp protect the environment;
To evaluate environmental impacts of road maintenance and best management practices.
Commission C14 works international, draws recomendations (no guidelines) and tries to integrale habitat
fragmentation within the guidelines.
It has been proposed that IENE should be linked with PIARC - C14, workgroup 2 (Environment and road
location and design). Mr. Sutter will present IENE at the next session of the PIARC - C14 that will take place 1416 May in Oslo. A decision will be taken whether contacts with IENE are desirable. If afirmative, Mr. Dmitri
Kavtaradze, the IENE national coördinator in Russia will become a member of PIARC - C14 most probably
within the Permanent Environmental Committee (PEC). One of its first tasks is to préparé a paper for the next
congress of PIARC (1999), to make a full presentation on IENE and to publish this in the proceedings of the
congress. Mr. Sutter will take steps to invite Mr. Kavtaradze at the meetings of PIARC - C14. Mr. Hans Bekker
will participate at the expert meetings inside PIARC.
An announcement on IENE will be done at the Meeting of the International Road Federation (Toronto, June 97).
The approach of the European Commission on Strategie, Environmental Impact Assessment (SEIA) for the Trans
European Transport Networks (TENs) has been presented by Mr. Hans Koier from the Directorate-General VII
Transport of the European Commission (see Annex 1). Through possible consultations with the experts from the
network and the products of the proposed COST Action, IENE may help the Commission in fulfilling its
objectives regarding SEIA of the TENs. The deadline revision of the TENs is sheduled in 1999.
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An assessment of how IENE responds at the Action themes of the Pan-European Biological and Landscape
Conservation Strategy and how this can be improved are the subjects of the paper of Mr. Ben Delbaere from the
European Centre for Nature Conservation (ECNC) (Annex 1). The mitigation measures that allow species to
move freely across or under transportation infrastructure are seen as ecological corridors thus ramifications of the
Pan-European Ecological Network. IENE acts as a link between environment and infrastructure, combining
knowledge and experience from both fields for the enhancement of biodiversity and traffic safety. IENE is a
coordination center in LYNX (a SIN - Special Interest Network), being responsible for providing information on
habitat fragmentation trough transportation infrastructure.
3. Progress reports on network development
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The IENE representative of each country has presented a short report on the network at national level. More
information on infrastructure and nature has been given by the participants from Slovenia and Spain, countries
represented at the IENE meetings for the first time. The papers are shown in Annex 2. The main fulfilments 6
months after the first IENE meeting can be summarized as follows:
Efforts have been done to promote the ideas and objectives of IENE at various levels: government, scientific
world, public. Information on IENE has been translated in some countries becoming thus more accesible to
national institutions. At various national and international meetings, the participants have been informed on
IENE.
Cooperation among universities, national road administraüons, and other involved bodies has been strenghted.
Ministries of Environment to great extend and Ministries of Transportation have saluted the initiative of IENE.
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Research themes and strategies can be developed in cooperation with IENE. However, more support from the
governments is needed, both moral and financial.
The structures of the national Infra Eco Networks generally are in the process of forming. In some countries this
structure is very well established, in others the screening process for the identification of virtual members is to
begin. In almost all countries, a substitute for the national coördinator has been nominated. Some national
coördinators are supported and paid by their institutions for their contribution at IENE, while the majority of
national coördinators are still performing their tasks on voluntarly basis.

i

In most of the countries, the IENE national coördinators have contacted the national representatives of the COST
- Transport programme, giving details on the proposal for the new COST Action "Habitat Fragmentation due to
Infrastructure". This PR will positively influence the future of the proposal and the participation ofeach IENE
country at the Action.
4. Proposals for the IENE Steering Conunittee
The number of countries that will become IENE members will grow continuously. The ideal situation would be
to have one IENE coördinator in each European country. That means more than fïfty national coördinators. In
order to ease the decisional processes within the network, the existence of a balanced steering commitee is well
motivated. The new componence of the Steering Committee of IENE will be:
The Road and Hydraulic Engineering Division - 2 persons
PIARC - The World Road Association - 1 person
ECNC - The European Center for Nature Conservation -1 person
IUCN - The World Conservation Union - 1 person. The IUCN is for the time being under reorganization. It will
be contacted after its move to the Netherlands.
PIANC - The Permanent International Association of Navigation Congresses - 1 person. This organisation will be
informed and invited to be represented in the IENE Steering Committee. The cooperation with PIANC is
desirable especially regarding the barrier effect of the man-made channels on biodiversity.
UIC - 1'Union Internationale de Chemins de Fer - 1 person. Contacts with this body have been alraedy established. Mr. Hans Kaper has participated at the fïrst IENE meeting. He has presented IENE to all UIC members. Due
to his retirement, a new representative is needed. The central bureau of UIC in Paris will be contacted as well as
the French IENE national coördinator. Mrs. Agnes Simonyi has already spoken with the representative of UIC in
Hungary.
Wheter the NGOs will have a representative in the Steering Committee or they will participate at the IENE
meetings as observers only, is still an open issue. The cooperation with them is desirable and very efficiënt for
the fulfillment of the goals of IENE. Having a comprehensive view and experience on global level, the international NGOs can offer helpful comments to the various IENE developments (organisation, strategy, projects,
knowledge).
Ben Delbaere suggested a link with the field of environmental economics, Jost Rotar with the European Bank for
Reconstruction and Development (EBRD) and the World Bank. These banks are financing road construction
projects. At least they will be informed about IENE and we will wait for their reaction. The World Wildlife Fund
(WWW) will be as well contacted.
5. Study cases
'Habitat fragmentation caused by waterways' by Jeroen Reinhold;
'A long term experiment on habitat fragmentation on calcareous grassland in Switzerland' by Peter Oggier;
'Evaluation of the use of wildlife passages by fauna' by Hans Bekker;
'Introduction to the excursion: fragmentation due to infrastructure - the northern perspective' by Andreas Seiler
The full text of these presentations can be found in Annex 3.
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6. Proposal for the New COST Action: 'Habitat Fragmentation due to Transportation Infrastructure'
The draft proposal has been distributed to the members of the COST Technical Committee early February. On
May 29, in Prague, the Czech Republic, the proposal will be presented by the initiator to the representatives of
the COST countries. This hearing is meant to answer the qüestions of various countries on the proposal.
The COST Secretariat will invite the COST National Coördinators in the member countries to respond to the
Proposal before a specified date, ussualy one month after the hearing.
The COST countries will send their formal answer on the action to the COST Secretariat in Brussels, to the
initiator of the Action and to the COST National Coördinator in the Netherlands (as proposing country). If at
least for countries will give positive Responses, the procedures to begin the action will continue with a meeting
of the New Action Group. The commenis and remarks made by the participating countries will be integrated in a
second draft Proposal. The cost of the Action will be recalculated, according to the allocated funds in each
country.
•
'
The discussions on the Proposal with the participants at the the 2nd IENE meeting have been mainly concentrated on the content, goals and benefits of the State of the Art report. The participants have been split in small
workgroups. Their conclusions are summarized below.
The state-of-the-art report can be build by developing the areas mentioned in the questionaire that has been filled
out by the IENE national coördinators in cooperation with the members of the network in each country based on
the existing documentation. The emphasis should be on the work that is going on and/or has been done.
The draft content list has to be based on the specific goals of such a SoA (for whom, for what). The potential
beneficiaries of it are: IENE network members, the European Commission, the national ministries, policy and
decision makers, the scientifïc community (identification of research gaps, promoting collaborative opportunities), relevant NGO's.
The SoA is oriented to the decision makers, while the handbook on fragmentation can be used especially by
planners. The SoA is a tooi to fulfil (inter)national agreements.
A possible method to draw the SoA has been suggested. The steps are:
1. Give an overwiev of the conflict points between nature and infrastructure or overlap road, rail, channel
networks with the ecological network (the Dutch approach might be used as a model);
2. If no map of ecological network, use other maps: landcover, protected areas, species distribution;
3. If no maps are available, list the related projects in your country;
4. Make a comparison between now and the situation (of habitats) 10/50/100 years ago;
5. Give a directory of institutions and organizations involved;
6. Present the legislative framework: national legislation and the way that the international policy is implemented on national level;
7. Describe the current state of solving the problem:
- overview of mitigation, compensation measures taken
- results/evaluation/effectiveness of these measures.
8. Future infrastructure development and recommendations.
The CORINE data-base on habitats and the maps of the European transport lines will be used for an overview of
fragmentation at European scale. It has to be further defined wheter the SoA will refer to the main national and
European transport network only, or also to secondary infrastructure, so as forest and local roads and railways.
The SoA will take into consideration the barrier effect of the waterways (man-made channels) on migration of
species.
The goals and benefits of the State of the Art are:
1. Background for the preparation of the European Handbook on Defragmentation;
2. Positively influence on national policies and strategies and thus enhance the implementation of international
acts;
3. Recomendations will be given and improvements of defragmentation are expected;
4. Future actions that are needed can be defined.
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The SoA will describe in details what does habitat fragmentation mean and to what extend is this recognized at,
national level. Attention will be paid to define the degree of fragmentation. The SoA must finaly conclude wheter
habitat fragmentation due to infrastructure is a national environmental problem, if men should be concerned
about it and to recommend action and establish priorities.
By participating at a COST Action, every country has to finance the work done by the experts at national level.
For the transition countries in Central and East Europe, this condition is difficult to be fulfïlled, despite ther
commitment to participate at the Action. Funding programmes (as PHARE) might offer some fmancial support.
7. Future activities of IENE
The 3rd IENE meeting will take place in Vladimir, Russia, September 25 - October 1. The event will be organized by the Moscow State University (Biological Faculty), in cooperation with the Department of Auto-roads and
Development of the Ministry of Transportation of Russia.
One day will be reserved for an 'Open session' for the specialists of the hosting country. Simultane translation wil
be provided. Two days the attention will be given to expert discussion and exchange of knowledge and experience. An excursion will be organized to visit the Moscow ring road with emphasis on an area suitable for the
construction of an ecoduct.
Preliminary proposal programme to be send to all participants for comments (three months before the meeting).
Switzerland will organize the 4th IENE meeting in April - May 1998. The date will be fixed 2 months before any
IENE meeting.
The 5th IENE meeting will be hosted by Hungary, in the autumn of 1998. A concrete subject of the meeting is to
discuss on environmental aspects in the planning and implementation of the trans European transportation
networks (TENs) at regional level (Central and East-Europe). To reach this aim, all the neighbouring countries of
Hungary will be invited at the meeting.
The United Kingdom is a possible candidate to host the 6th IENE meeting, in the spring of 1999.
Next year the conference of the minsters of the environment will take place in Denmark. This would be a good
opportunity to present IENE. Information about IENE on posters and/or folders has to be distributed. Ideas and
proposals on an IENE poster have to be send to the Coordinatipn center in two months time after the meeting.
8. Evaluation of the meeting
After closing the meeting, the Swedish organizers have done an inquiry among the participants. The results
showed that the information given before the meeting was suffïcient and well prepared, the duration of the
meeting was ideal and its programme good defined.
The topical/professional outcome of the meeting was high. More final documents are requested. The discussions
on fragmentation are not fïnished.
The geographical location chosen by the organisers has been the right one for such a meeting.
The excursion at the Hoga Kusten bridge and the roads in its vecinity was very relevant to IENE. lts duration
was The information and guidance during the excursion was perfect, thanks to Mr. Lennart Folkeson from the
Swedish National Road and Transport Institute, Bengt Schibbye from 'Schibbye Landskap', Inga-May Eriksson
and other representatives of the Swedish National Road Administration (SNRA).
Sinds 1994, the SNRA payes increased attention to ecological adaptation of road infra structure and road
maintenance. Inventories was carried out and program setteled for preservation and facilitation of diversity in
flora along the roads. The diffïculties in getting usable impact assessment on ecological topics for road projects
lead to development activities and comprehensive recommendations on working methodology. In this work the
information on ecological functions and the need for "infrastructure" for the fauna were central issues. In current
development work the main focus is on adaptation to the ecological landscape, before-after studies of fauna
passages and also observations on to what extent the fauna uses existing "un-planned" passage possibilities. The
aim is to recommend how to plan and design with concern to the need of the fauna, also covering improvement of
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existing roads. SNRA have cooperated with the Rail Administration, the Environmental Protection Agency and
NGOs.
At the future DENE meetings, other objectives like railways and watenvays will be visited.
At last but not at least, the accomodation, meals, meeting room and the hotel reception service have been much
appreciated by all the participants. This was no one's surprise, the Swedish hospitality being well known
worldwide.
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Annex 1

Infra Eco Network Europe and
related European initiatives
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The Pan-European Biological and Landscape Diversity Strategy
Opportunities for IENE
Ben Delbaere
European Centre for Nature Conservation
P.O. Box 1352, NL-5004 BJ Tilburg, TheNetherlands

Introduction
In October 1995 the Pan-European Biological and
Landscape Diversity Strategy1 (PEBLDS) was endorsed by the 3"1 'Environment for Europe' Ministerial
Conference in Sofia (Bulgaria). This Council of Europe/UNEP document sets out the framework for nature
conservation for thé next 20 years in Europe and is
the Council of Europe's response to the Convention
on Biological Diversity.
. The PEBLDS is structured around 5-year Action
Plans of which the first one (1996-2000) includes 12
Action Themes of which 3 are of direct relevance to
IENE, namely:
ATI
Establishing the Pan-European Ecological
i
Network
AT2
Integration of biological and landscape diversity considerations into sectors
AT3
Raising awareness and support with policy
makers and the public

Action Theme 1
One of the main pillars in the Strategy is to conserve
Europe's biological and landscape diversity through
the establishment of the Pan-European Ecological
Network within 10 years. This Network, built up of
core areas, corridors and stepping stones, restoration
areas, and buffer zones, will take into consideration
existing initiatives such as Natura 2000, Ramsar sites,
Council of Europe Biogenetic and Diploma sites and
frameworks such as EECONET and the IUCN Parks
for Life2.
This Action Theme is being led by the Council of
Europe and ECNC. During the Strategy's Executive
Bureau meeting in November 1996 it was decided to
set up a Committee of Experts for the establishment
of the Pan-European Ecological Network, with a
representation of all 55 European countries. From 21
to 23 April 1997 this Committee will meet for the first
time in Strasbourg (France) to fïnalize the Work Programme 1997-2000, to coordinate national and international projects and to elect a Bureau of the Commit-
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tee of Experts. Based on the draft Work Programme,
ECNC together with IUCN, WCMC and (the former)
IEEP identified 10 actions to be undertaken before
April 1998 (4'h 'Environment for Europe' Ministerial
Conference in Aarhus, Denmark). One of these actions is the "Special Interest Network functioning and
being a significant source of information". This SIN,
called LYNX, has been operational for about one year
now and IENE provides a direct input as the coordinating centre for Habitat fragmentation through transportation infrastructure. Currently this input is of a
rather passive character: IENE national coördinators
are included in the (E-)maiüng list; a hyperlink is
established from the LYNX Website to the IENE
Website and vice versa; ECNC is represented in the
IENE Steering Committee. Possibilities for more
active cooperation between LYNX and IENE include
joint publications (e.g. National overviews of conflicts between road construction and the National
Ecological Network and how to deal with them), joint
international projects (e.g. Interactions between the
Trans-European Network and the Pan-European
Ecological Network), joint meetings, etc...
Action Theme 2
The major challenge to be addressed by this Action
Theme is the maximum integration of biological and
landscape diversity and its sustainable use into all
economie and social sectors. This will be done by
making use of provisions of the Convention on Biological Diversity, the Treaty of Maastricht, the Structural Funds, the Cohesion Fund and the EU White
Paper on Growth, Competitiveness and Employment,
and the UN/ECE Environmental Action Plan for
Central and Eastern Europe to focus on the protection
and enhancement of biological and landscape diversity in sectors affecting or managing biodiversity.
The Action Theme is being coordinated by IUCN
together with the Norwegian, Swiss and Dutch governments. Currently ECNC is only indirectly involved. However, because of the direct link with Action
Theme 1 and because of ECNC's involvement in the
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entire Strategy process, it is worth mentioning that
IENE can serve as a model of how to integrate biological and landscape diversity conservation principles
into an economie sector, in this case 'transport' (more
specifically the construction of linear transportation
infrastructure). This is specifically true since one of
the themes suggested in the proposals for this Action
Theme is the "Integration of biodiversity into transport policy (consideration of recommendations arising
out of the European Ministerial Transport Conference
in 1997)". Also, the proposals suggest the organization of National Round Tables, to which all relevant
economie sectors will be invited. The participation of
the IENE national coördinators in these round tables
should be considered. Finally, one of the objectives of
this Action Theme is at the heart of IENE's activities,
namely 'to improve the quality of environmental
impact assessments', opening a window for further
cooperation.
Action Theme 3
The topic of this Action Theme relates to all other
Action Themes and to the entire Strategy process. It
intends to involve the civic community, policy makers
and the public in a meaningful way, so that they are
well informed about biological and landscape diversity and its relationship with social and economie quality of life. Given the social and political changes
throughout Europe there is growing potential for
citizen participation in decision making processes.
The Action Theme stresses the need for generating
understanding and acceptance that in some cases,
there might be incompatibility of biological and landscape diversity conservation with economie growth.
The Council of Europe, IUCN and ECNC are responsible for coordinating this Action Theme. lts programme defines 3 objectives. Objective 1 is to promote the
Strategy itself. This comprises publications, forums,
networks and general promotion to all of which IENE
1

can contribute by presenting the Strategy as well as
the principles of biological and landscape diversity
conservation to the transport sector itself. Objectives
2 and 3 focus on the promotion of education and of
communication respectively. One of the secondary
objectives of IENE is "to promote public awareness,
education and training on habitat fragmentation due
to infrastructure", providing a direct relationship with
the latter 2 objectives of this Action Theme. Possibilities for cooperation for IENE.include the presentation of its issue through media, schools and universities, training programmes, publicity campaigns, (travelling) exhibitions in museums, schools, zoos and
botanie gardens, and through the use of information
technology.
Other Action Themes
For reasons of completeness it should be mentioned
that also the other Action Themes of PEBLDS have a
more or less close linkage with the objectives and
activities of IENE, particularly AT4 (Conservation of
landscapes) and ATI 1 (Action for threatened species).
IENE action for the Strategy
If IENE would consider submitting any project proposals under the framework of the Strategy's Action
Themes, the following organizations are to be approached:
ATI
National representative in the Committee of
Experts for the Establishment of the PanEuropean Ecological Network, Council of
Europe, ECNC;
AT2
IUCN;
AT3
ECNC;
AT4
Swiss and Dutch government with expert
input from ECNC;
ATI 1 Bern Convention Standing Committee.

Council of Europe, UNEP & ECNC. 1996. The Pan-European Biological and Landscape Diversity Strategy - A Vision for Europe's Natural
Heritage. 50 p. ISBN 90-802482-4-x.
http://www.ecnc.nl/doc/europe/legislat/strafull.html

2

IUCN Commission on National Parks and Protected Areas. 1994. Parksfor Life: Action for Protected Areas in Europe. IUCN, Gland,
Switzerland
and Cambridge, UK, 154 pp. ISBN 2-8317-0230-5.
http://www.ecnc.nl/doc/ecnc/parkslif.html
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Strategie environmental assessment of the
trans-European transport network
Hans Koier
European Commission DGVII-A2, BU 33 3/15
Wetstraat 200, B-1049 Brussel, Belgium

1.

Introduction

In July 1996 the European Council and Parliament
adopted the guidelines for the development of the
trans-European transport network (Decision
1692/96/EC). The guidelines describe the objectives,
priorities and broad lines of measures envisaged in the
area of the trans-European network. The guidelines
also identify what part of the Member States' infrastructure falls under the trans-European transport
network (TEN); annex 1 shows for example the transEuropean road links in Germany. The trans-European
network comprises röads, rail, inland waterways,
seaports, airports and inland waterway ports as well as
other interconnection points.
By providing a general reference framework the guidelines are intended to encourage Member States in
carrying out projects of common interest that should
contribute to a better interconnectivity and interoperability between the different national networks and to
improved access to the networks.
2.

Strategie environmental assessment and
the TEN guidelines

The TEN guidelines stress explicitly the importance
of environmental protection in the development of
transport infrastructure. One of the articles stipulates
that the European Commission should develop:
methods for strategically evaluating the environmental impact of the whole network, and
methods for environmental assessments at
corridor level.
The result of that work is to be taken into account in
the revisioh of the guidelines that is to take place
before July 1999.
The aim of the strategie environmental assessments (SEA) is to improve and streamline decision making by taking environmental aspects into account when strategie choices are made. Environmen-
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tal assessments are often restricted to project level
environmental impact assessments in which generally
only technical variante in project design are considered. The environmental consequences of more strategie alternatives - such as the choice for another transport mode, route alternatives or making better use of
existing infrastructure - are often not part of the assessment.
The Commission has set up a work program in order
to meet the task mentioned in article 8 of the guidelines and in view of the revision of the guidelines in
1999. The work program contains three main elements. (1) the execution of a pilot SEA of the overall
network, (2) the execution of a number of pilot corridor assessments and (3) the preparation of a methodological manual for strategie environmental assessment.
3.

Activities undertaken in relation to SEA
and TENs

3.1
Pilot SEA of the overall TEN
The pilot SEA of the overall trans-European transport
network is intended to test methodologies and to give
a broadbrush picture of the environmental consequences of the TEN plans. The aim is to evaluate how the
multimodal TEN helps to achieve the Communities'
environmental (and other) objectives and targets.
These include amongst others the reduction of CO2
and acidifying emissions, the maintenance of nature
and biodiversity (habitat fragmentation!) and the
sustainable use of resources. In addition, the assessment should give an impression of the geographic
distribution of positive and negative impacts. In particular the assessment should allow the Identification
of potential conflict areas that should subsequently be
assessed in more detail at a lower planning level (e.g.
on corridor level).
The assessment of spatial and ecological impacts
(e.g. effects on nature and biodiversity, landscapes,
land and soil quality, built environment and water
quality) will be conducted for a limited number of

2nd Meeting oflnfra Eco Network Europe - Höga Kusten, 9-13 April 1997
IV

network variants, based on the outline maps in the
TEN guidelines. The outline maps specify the existing
and planned road, rail and inland waterway infrastructure. For ports and airports investment projects are
only indicated in a general way (with exception of
Malpensa Airport). Therefore, the first tentative
would be limited to (infrastructure) variants based on
the road, rail and inland waterways maps. The variants that could be considered are:
- existing network only
- existing + all planned rail projects
- existing + all planned inland waterway projects
- existing + all planned road projects
- whole multi-modal TEN
The estimated environmental impacts (or risks) in
these variants will be compared to the current environmental impact of the overall network.
The spatial / ecological assessment will be conducted
in close co-operation between the Commission services and the European Environment Agency
(
(EÈA).The analysis will be conducted using a Geographical Information System (GIS) in which various
techniques will be tried out. As a first step it is planned to do a simple analysis of the proximity of the
planned infrastructures to designated areas. This
would constitute a first basic indication of the potential risk for disturbance or damage of certain habitats.
A second step will be to analyse the possibilities for
defining sensitive zones, in which not only designated
areas, but also other land cover and land use aspects .
(e.g. agriculture, forestry, watersheds, urban areas,
tranquil zones, etc.) will be taken into account. The
methodology used in the assessments for the German
Bundesverkehrswegeplan or the methodology that has
been developed for the French national master plans
are practical examples of 'sensitivity mapping' techniques.
The assessment of the 'global' (or traffic dependent)
impacts such as emissions and energy consumption
will be conducted on the basis of traffic models and
environmental models that are being developed in the
4th Framework Transport RTD Programme.
3.2

Pilot environmental corridor
assessments
The Commission is considering to participate in the
following corridor assessments.
* trans-Pennine strategie environmental corridor
study (UK);
The trans-Pennine corridor stretches from Kingston
upon Huil via Leeds, Sheffield and Manchester to
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Liverpool and Holyhead. The corridor, with an estimated length of 250 km, includes different TEN links
such as the West Coast Main Line (railway link) that
crosses the corridor. The M62 motorway forms the
main transport artery in the corridor. The assessment
would focus on the possibilities to transfer traffic
from road to rail. The trans-Pennine corridor is a
particular environmentally sensitive zone since the
corridor holds half of the total area designated for
National Parks in England and Wales. Much of the
coastline is designated as EU Special Protection area
for Wild Birds.
* Danube corridor (Austria)
The Danube corridor runs from southern Germany
via Austria to the Central and Eastern European
countries. It includes TEN infrastructure links for all
modes. On the one hand the corridor contains densely
populated agglomerations, on the other hand rural
regions with a sensible natural heritage. Among the
possible infrastructure variants to be studies are the
construction of a new rail line between SalzburgAttnang-Puchheim or upgrading of the existing track,
examination of the necessity of upgrading motorway
capacity in the Danube corridor, demand for new
ports and upgrading of existing ports, especially
intermodal interconnection points for combined transport. Environmental impacts that will be taken into
account are noise, air pollution, land use and banier
effect and the effect on the ecological functions of the
Danube.
* Ravenna- Venice corridor (Italy)
The assessment relates to an environmentally sensitive corridor (E-55) which crosses biotopes of great
interest (natural park of the 'Delta del Po'). This axis
links the industrial area of Ravenna to the Venice
basin. The existing road suffers capacity problems
and has one of the highest accident rates in Italy. The
assessment aims to evaluate the environmental risk of
implementing the TEN, in order to verify the compatibility of the TEN projects in the framework of the
regional planning. The assessment will focus on the
evaluation of the environmental impact of the construction of transport infrastructure (physical impacts
like habitat fragmentation) and its induced consequences (extra emissions due to extra traffic).
* Göteborg-Jönköping corridor (Sweden)
The assessment refers to the construction of a new
railway link (Götalandsbanan) and the extension of
national road N° 40. The railway line is intended for
passenger transport at high speed standard. A number
of studies has already been made, but these earlier
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works focused on individual elements of the planned
links in the corridor. The proposed assessment would
for the first time be an integrated analysis, taking into
account the cumulative effect of the projects.
* Corridor Nord (France)
The 'Corridor Nord' consists of the area north of the
Unes Le Havre-Paris and Paris-Metz. It includes several TEN infrastructure links such as the French part
of the PB KAL and a number of motor ways of which
the Al Paris-Lille has the highest traffic intensity.
Among the planned TEN projects are improvements
of the road link between Amiens and Lille (Albis),
the TGV Picard and the inland waterway link between
the Seine and the Escaut. The proposed assessment
would be based on a methodology that was used for
an earlier, unimodal study ('East-west traffic flows
south of the Paris basin'). One of the key features of
this method is the identification of four different levels of sensitive zones, based on a series of land cover
and land use characteristics.
3.3.
Methodological manual
The Commission will develop a methodological manual on strategie environmental assessment of infrastructure networks and corridors. The manual is intended as a user friendly guidebook for authorities that
plan to carry out a strategie environmental assessment. For each step of the assessment process - from
defïning objectives and targets to reporting and revie-
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wing, public participation and monitoring -should
the handbook give practical guidance with separate
specifications for corridor analysis and network analysis. The latter should not only refer to the whole
trans-European transport network but should also
cover national and/or regional networks.
The manual will be based on existing literature, results of current research activities and information
from case studies. The estimated starting date for the
work on the manual- carried out by a consultant - is
October 1997. The work should be finished one year
later.
4.

SEA of the TENS and a possible role for
IENE
Habitat fragmentation is an important possible impact
of infrastructure and should certainly be taken into
account in strategie environmental assessments. IENE's expertise on this specific issue could be useful
in more than one way for the Commission's activities.
First of all, the (intermediate) results of the pilot
network and corridor assessments could be discussed
with the IENE - experts. The fact that a network of
experts has already been established makes consultation for the Commission easier. Secondly, the 'stateof-the-art' report and the handbook that IENE pröposes to produce can provide useful input, in particular for the methodological manual that the Commission envisages.
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Annex 1 - Overhead sheets

SEAs of the TENs
European Commission - Directorate General for Transport

TEN guidelines (July 1996)
Stipulate objectives, priorities and broad lines of
measures envisaged
Revision foreseen bef ore July 1999
Specific article on environmental protection

SEAs of the TENs
European Commission - Directorate General for Transport

Article 8§2 of the TEN guidelines
The Commission:
(a)

will develop appropriate methods of analysis for strategically
evaluating the environmental impact of the whole network

(b)

will develop appropriate methods of corridor analysis covering
all relevant transport modes...
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Annex 2

Progress reports on network
development

f

2nd Meeting of Infra Eco Network Europe - Höga Kusten, 9-13 April 1997

Main topics of progress of Ëstonian National IENE Network
Hannes Palang
Institute ofGeography, University ofTartu
Vanemuise 46, 2400 Tartu, Estonia

1. Network development
An agreement of cooperation has been signed between the Technocenter of the Ëstonian Road Administration and the Faculty of Biology and Geography,
University of Tartu. A large part of this cooperation is
dedicated to developing IENE ideas and network in
Estonia. Accordingly, the national coördinator of
IENE is from the Technocenter, his substitute from
the University. The cooperation agreement also helps
to solve some financial problems.
Cooperation is also emerging with the Ëstonian Green
Movement, focusing mainly on exchange of information.
2. Contacts with ministries
The Ministry of Transport and Communications has
been reorganizing itself again, and therefore the contact is not só dense yet. This will change when a department dealing with building of the roads will be
established within the Ministry this year. The Ministry
of the Environment has shown great interest in IENE
activities. The Ministry has proposed several joint
projects, the most important of which being the proposal to form a cdmmission

B

that should discuss the parts of the national biodiversity strategy concerning habitats and infrastructure
and make proposals to improve the necessary legislation, in particular the Act on Environmental Impact
Assessment. The University of Tartu is ready to
cooperate in the field of research, as are several independent researchers.
The railway organization have been contacted and
will be contacted once more in May.
3. Spread of information
Information about IENE has been distributed, in
addition to the aforementioned organization, in some
electronic mailing lists, such as the Ëstonian Naturalists Society. This has resulted in some quite useful
feedback that may grow into some research projects.
We have a plan to set up a home page, either at the
Technocenter or at the Institute of Geography.
In this field, a conference on infrastructure and ecosystem interactions is scheduled in autumn 1997. This
could be organist together with the Ëstonian Green
Movement.
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(bibliotheek en documentatie)
eg- en Waterbouwkunde
Van der Burghweg 1
Postbus 5044, 2600 CA DELFT
Tel. 0 1 5 - 2 6 99 3 6 3 / 3 6 4
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Progress report for the second IENE meeting
Agnes Simonyi
Technical and Information Services on National Roads
FenyesElek u.7-13, H-1024 Budapest, Hungary

Steps for the Hungarian network
1996
November
Informing the two relevant ministries, the Ministry of
Transportation, Telecomunication and Water Management and the Ministry of Environmental and Regional Policy with the;
Hungarian translation of the IENE program;
Summary of the first meeting;
Official letter of nomination.
Circulation of the IENE goals, personal invitation
(designers, EIA makers, researchere, university teachers, NGOs, etc).
Confïrmation of the acceptance of nomination for the
position of national co-ordinator (supported by the
Ministry of Transportation).
Filling the Questionnaire about the Hungarian state of
the art with the help of the potential participants
December
First meeting of the Hungarian Network.
Official letter from the Ministry of Transportation,
supporting IENE and the national co-ordinator.
Introduction of the IENE goals to the participants.
Discussion about further activities.
Information about the internet and expert list opportunities.
Summary about the IENE goals and the planned
COST program for the Hungarian transportation
COST co-ordinator.
1997
January-February
Workplan for 1997:
Personal meeting with the representative of the Environmental Ministry, who supports the program.

Technical and Informational Services on National
Roads undertakes the management and maintenance
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. of the Hungarian Network.
Starting a new relevant research program: "Moni
toring of the natural values along the Hungarian road
network" with the help of the largest NGO (Hungarian Association for Ornithology and Nature Protection).
March
Personal meeting with the Hungarian transportation
COST co-ordinator (Mr. Lajos Szücs), who will
support the initiative at the appropriate levels.
April
IÉNE presentation at the French - Hungarian environmental conference, organised by the French and
Hungarian Transportation Ministry.
Structure of the Infra Eco Network Hungary
(IENH), further steps
At this stage of the organisation with the support of
the relevant ministries, the technical and information
services of national roads offered itself to be the
organisation centre. At the first meeting of the Hungarian network the participants were asked to transmit
the IENE goals and the WWW opportunities.
The individual participants can be representatives of
their institutes as well, but they need official nomination through the leader of their institutes. The invitation of the directors or institutes is more effective.
In order to find fïnancial support, the two ministries
have the most important role. Therefore further steps
are: Invitation of the relevant institutions (universities, research institutions, nature protection authorities, design companies etc.) through their leaders.

The actual structure of IENH comprises:
National coördinator:
Agnes Simonyi, Technical and Information Services
on National Roads
Substitute:
Erika Zimanyi, Forenviron Ltd.
IENH members and contact points:
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/. Governmental organizations:
- Ministry of Transportation, Telecommunication and
Water Management: Lajos Szücs, Miklós Szoboszlay, Andras Tóth
- Ministry of Environmental and Regional Policy:
Janos Tardy, Gébor Duhay
2. International organizations:
IUCN:
Ferenc Néméth
PIARC: Istvén Fi
UIC:
GyörgyVass
3. Research institutions:
Institution of Environmental Management:
Orsolya Pallag
Hungarian Academy of Sciences-Institute of Ecology
and Botany:
Katalin Török, Miklós Puky
4. Universities:
Technical University of Budapest:
Istvan Fi
University of Forestry, Sopron:
Miklós Kosztka

Szabolcs Nagy
Hungarian Road Society:
Istvan Fi
Ecological Institute for Sustainable Development:
Ivan Gyulai
6. Design companies:
Road and Railway Designer Company Ltd.:
Pétér Endrödi
MAV Designer Company Ltd.:.
Edit Wolf
Institute for Transport Sciences:
Agnes Mészaros, Boldizsar Vasarhelyi
Forenviron Ltd.:
Erzsébet Strébely
Experiences from the first organisation months
Generally speaking substantial curiosity has been
shown in order to join the program but for further
activities the tasks, and the financial background
have to be more detailed. For financial support the
ministries would like to know: the requirements of
the national activities, the content of the national
report and the advantages of the COST Action.

5. NGOs:
Hungarian Association for Ornithology and Nature
Protection:
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Network development on national Ie vel: Italian case
Maria Belvisi
Italian Environmental Protection Agency (ANPA)
Via V. Brancati 48,1-00144 Rome, ltaly

During the latest few months most time has been
spent to carry out and complete the construction of
the national core. Since February the Italian staff of
Infra Eco Network has established a co-national coördinator who represents institutional partner.
At the moment the Italian network is coordinated by a
management group composed by:
a coördinator: dr A. Gariboldi and a co-coordinator as institutional partner: dr. Maria
Belvisi from ANPA: The National Environmental Protection Agency (see annex 1 for a
short description of the task, main activities
of the Agency); .
a technical secretary: dr. S. Ceppi c/o Animal
Biology Department of University of Pavia;
a scientific supervision board, namely the
work-group of Italian Society of Ecology
(SItE) "Environment fragmentation and infrastructure". Referee of group is Prof. S. Malcevschi.
Short-term objectives selected are:
To provide information about IENE through
experts potentially concerned who are member of public authorities, research center,
scientific associations, environmental associations, professional associations, private
companies.
To build-up an effective mechanism for exchange information among experts working
in transportation and environmental sectors.
• To set up a program with well-defïned goals
and due-date.
These objectives will be carried out in two successive
phases.
First phase will be focused essentially on a request of
interest on program IENE (3 months) by means:
Identification of institutions, organizations,

associations. Preliminary contacts have been already
taken with a SItE group composed by twenty experts
from scientific associations, (Italian association for
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naturalistic engineering, Italian society for landscape
ecology, etc.). These experts have received documentation about IENE program;
Mailing of letter and information about program;
Collecting results.
On the basis on fïrst phase results, the second phase
will cover following items (6 months):
Definition of data-base structure prior to
collecting information;
Preparation of a Standard data sheet containing information such as: list of achieved
experiences, activities in progress, proposed
projects, etc;
Mailing of data-sheef,
Organization of a seminar (December
1997/January 1998) for publicizing the initiative;
Development and management of information flow.
Institutions and organizations to be involved are:
1.
Public and governmental organization, firstly Ministry of environment, particularly Directorate for EIA and Nature Conservation,
the Ministry of Public Works and the Ministry of Transport;
2.
Public regional organizations particularly
regional agencies for environmental protection. As national Agency we have recently
carried out common program of activities
with the eight regional agencies already instituted for facing, as a unique agencies-system, environmental issues.
3.
Universities and scientific institutes. For
example, a special role is reserved to ENEA,
as the reference agency for research in the
environmental field and with which ANPA
has already signed cooperation agreements.
4.
Private subjects and companies: like Italian
Railways company, Italian Motorway company.
5.
Non Government Organization: Scientific
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associations above mentioned: Italian Society of ecology, Italian association for naturalistic engineering, Italian society for landscape ecology, etc; and Environmental associations, such as World Wildlife Fund, Friends of
earth, Legambiente, Italian league for protection of bird, etc.
Since last meeting, few initiatives have been carried
out on the field of habitat fragmentation at present
state of our knowledge. We can outline particularly :
Proposal for a ecological network on delta of PO river
(second phase): Participation at a Life project for a
Conservation of the geography area of delta of PO
river Program (contract of European Commission-DG
XI/ Ministry of Environment - Conservation Nature
Service/League of protection Bird)
The Italian Agency has in its program one specific

line of activity on this field: ANPA aims at starting a
peculiar activity in order to establish a focal point for
gathering existing information and create new knowledge about ecological networks, developing criteria
and tools, usefull in italian nature conservation programs and landscape planning. As a first step on this
purpose, the Division named "Componenti biotiche
ambientali" ("Biotic environment components"),
incuded in the Department for the state, prevention
and recovery of environment is elaborating a project
focusing on some scientific and technical aspects of
this subject. The target is to study a methodology for
monitoring and managing landscape structures as
parts of ecological networks.
For further information please contact Matteo Guccione (e-mail: guccione@anpa.it), Silvana Salvati (salvati@anpa.it) and Carmen Gangale (gangale@anpa.it).
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Network development in the Netherlands
Annette Piepers
Directorate-General for Public Works and Water Management
Road and Hydraulic Engineering Division
P.O. Box 5044, 2600 GA Delft, the Netherlands

In tackling habitat fragmentation due to road construction and upgrading of roads the Road and Hydraulic Engineering Division of the Directorate-General for Public Works and Water Management has
contacts with the following partjes (besides the various divisions of the Directorate-General itself): Ministries, research institutes, engineering companies,
universities, Provinces, local authorities, Dutch railways and non-governmental organisations. The contacts vary in nature and intensity. Some of them are
young, others date from years back. Underneath the
various parties concerned are reviewed.
The Directorate-General for Public Works and Water
Management is part of the Ministry of Transport,
Public Works and Water Management, so the policy
of this Ministry is of very direct influence on our
work. Concerning habitat fragmentation the Ministry
has formulated the following target: "In the short term
further fragmentation of nature and landscape will be
prevented; in the long term the fragmentation will be
reduced". Since 1995 the Road and Hydraulic Engineering Division assesses each year the results of this
policy, these results being expressed as the percentage
conflict points solved related to the total number of
conflict points between the National Ecological Network and the national road network.
The Ministry of Agriculture, Nature Management and
Fisheries is the "in ventor" of the National Ecological
Network. This network, together with other areas
mentioned in the Structure Plan for Rural Areas
(1993), forms a framework for the defragmentation
activities of the Directorate-General for Public Works
and Water Management. In our opinion the Ministry
of Agriculture, Nature Management and Fisheries
should coordinate all the sectoral (e.g. agriculture,
transport) activities needed to tackle fragmentation.
The Ministry of Housing, Physical Planning and Environment regulates the procedure of Environmental
Impact Assessment. For constructions of highways an
Environmental Impact Assessment is always compulsory. The Road and Hydraulic Engineering Division
is involved in the early checking of assessments re-
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ports. Furthermore we advise on assessment and
evaluation methods and on mitigating and compensating measures.
The three Ministries mentioned try to tune their policies concerning habitat fragmentation to each other.
Together they wrote a policy document in which a
number of actions are mentioned such as: prévention
of further fragmentation by investigating the possibilities of spatial clustering of activities (e.g. road construction and construction of business areas) and
integration of defragmentation in land development
projects. Furthermore they carry out an assessment of
compensating measures that have been realised so
far, in order to determine whether the compensation
principle should get a legal basis.
The Road and Hydraulic Engineering Division has
intens relations with several research institutes. They
carry out a number of research projects on habitat
fragmentation, partly by order of our division. Examples are: development of a theory on metapopulations, research into effects on several species (e.g.
birds, amphibians, squirrel, hedgehog), development
of computer models and monitoring of populations.
Engineering companies carry out orders as well, for
example the evaluation of the use of faunapassages.
Sometimes they develop methods on their own initiative. An example is the recording of data on fauna
casualties. Universities also contribute to the research
on habitat fragmentation. An interesting project to
mention is research on how the amount of traffic on
minor roads can be reduced in order to defragmentate
a certain region. The Road and Hydraulic Engineering Division finances this project partially. Because
this is still a wide field open, we want to bring in
more habitat fragmentation into the education of
civil-engineers.
Provinces are responsible for the definitive delineation of the National Ecological Network. In e very
province the authorities work together with the Regional Divisions of the Directorate-General for Public
Works and Water Management to tackle conflict
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points between highways and nature areas. More and
more the defragmentation of provincial roads is included into the tackling of highways, at which is started
from a corridor approach (that is to say nature corridors). Many Provinces have their own compensation
policy, which in most cases is more stringent than the
natiönal policy. The contacts between the Road and
Hydraulic Engineering Division and the Provinces are
too less structural. Local authorities are just starting
with defragmentation, The first municipalities show
initiatives to take measures such as fauna tunnels.
Usually these measures are part of the realisation of a
green ribbon in the city or town. Cooperation with the
Road and Hydraulic Engineering Division is occasional and depends on the situation.
Dutch railways has developed a defragmentation plan
for the western part of the Netherlands. Furthermore it
carries out a research programme primarily focussed
on the differences between roads and railroads concerning habitat fragmentation. The Road and Hydraulic Engineering Division is a memoer of the advisory
board of this programme. An integral region-oriented
approach of habitat fragmentation due to roads, railroads and canals becomes more and more common
practice.
Non-governmental organisations (NGÖ's) play an
important role by making data on occurrence of species and fauna casualties available. These data are
necessary for predicting the effects of new transport
lines, chosing adequate mitigating and compensating
measures and monitoring the effectiveness of measures. It depends on the degree of organisation and the
culture of the NGO how easily the data can be obtained. Some NGO's deserve extra attention here: The
Dutch Badger Group is a very active organisation and
has had an important say in the realisation of badger
tunnels so far. The contact between this organisation
and the Road and Hydraulic Engineering Division is
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frequent. Recently they informed us about the bad
maintenance condition of many fauna passages. Between the Directorate-General for Public Works and
Water Management and Dutch Bird Life a formalised
cooperation exists with the aim to reduce the negative
effects of highways on birds. By order of the Road
and Hydraulic Engineering Division the Dutch-Belgian Mammal Society investigates the effects of roads
and traffïc on the size of hedgehog populations.
Within two months the Road and Hydraulic Engineering Division wil) organise a workshop with all the
mentioned parties as a start of a more formal network
possibly supplied with a steering group. Aim of the
workshop will be: to express our concern about the
lack of certain actions, to sound out the need for
tuning the activities, to verify the common and deviating needs concerning research, to sound out the need
for steering in accordance with policy and to enter
into agreements for further actions. For the moment
the Road and Hydraulic Engineering Division performs the tasks of natiönal coördinator within IENE.
This role has not been formalised yet. After the workshop, IENE and the appointment of a natiönal coördinator (preferably the Road and Hydraulic Engineering Division) and a substitute will be discussed with
the involved parties.
Network development in the Netherlands
Parties involved:
Directorate-General for Public Works and
Water Management
Ministries
Research institutes
Engineering companies
Universities
Provinces
Local authorities
Dutch railways
Non-governmental organisations
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Progress Report of National Coördinator of Russia
to the 2nd IENE Meeting
Dmitri Kavtaradze
Laboratory for Ecology and Nature Protection
Biological Faculty, Moscow State University
RU-119899 Moscow, Russia

The period from Romania (Danube) meeting to Sweden (Höga Kusten) was filled with intensive work on
different levels.
At national level
Reports on IENE activity was presented on two
All-Russia conferences in Moscow on environmental
problems of the traffïc and autoroads. The goals and
plans were presented. The videos from Ministry of
Transport, Public Works and Water Management (
The Netherlands) were demonstrated and "opened
eyes" for the most of the audience. The impact of
these real experience on different specialists was great
and design "knowledgeduct" between engineers and
environmentalists. The network of experts in Russia
started (25 experts from different fields of professional activity). Russian version of the "Expert Lisfand
"Goals of IENE" designed as it make much more
easy to reach people and unite them.
Preparation to the 2-nd IENE meeting included two
meetings with vice-minister of the Road Regulation
Mr. Oleg Skvortsov. We get general agreement on the
IENE activity in Russia and national coördinator
nomination.
Because of the kind help of Swedish coördinator Mr.
Lennart Folkeson we received Swedish Manual on
EIA (in English) and latter permission of the author
Dr. Inga-Maj Eriksson to translate and publish it in
Russia. The article on the Environmental problems of
autoroads was contributed to the Federal road technical magazine.
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As part of results of our activity we elaborated the
plan to organize joint meeting of IENE and Russian
Ministry of Transportation Workshop in September-October 1997 in Vladimir Training center (very
old town 200 km from Moscow).
Science
With the help of Swiss volunteer Mr. Daniel Hanessy
and Swiss Federal Office of Environment, Forestry
and Lands - Mr. Gilbert Thelin comparative study on
Swiss-Russia Environmental standards was elaborated. The analytical work on Moscow region web
-road fragmentation showed that we have 36 km
roads per 100 sq. km that growth with the rate near to
2,5% a year (does not includes forest roads). A 350
pages manuscript "The environmental Value of the
Autoroads" is under processes of publishing in typography (in Russian).
Education
The curriculum for the Roads management specialists
(college, training courses) was positively approved
in Moscow.
Practical consultations
The discussion with construction company working
on ecoduct on the Moscow ring-road take place. The
project of the high-speed railway project "St. Petersburg-Moscow" was presented by environmental independent groups.
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Infrastructure and Habitat Fragmentation in Slovenia
Jost P. Rotar
Republic Slovenia Court ofAudit
Prezihova ui. 4, SI-1000 Ljubljana

1. INTRODUCTION

1.3 Infrastructure and construction programmes

1.1 Institution
The Court of Audit of the Republic of Slovenia was
established by the National Assembly in 1994. The
Court is the supreme independent body of control
over Government accounts, the State Budget, resources expended for public purposes and carries out:
control over regularity, intended purpose, and effective use of public funds; advising public administration;
tasks, provided for by other acts.
The Court is responsible to the National Assembly, to
which it has to present a report on its work at least
onceayear.

Due to specific geographical position two main transport directions have historically emerged in Slovenia.
The West-East direction is the shortest route from
Pad to Pannonian Lowlands and the North-South
direction is connecting the AIps with Balkan Peninsula. The most important transport mode in Slovenia is
road transport. The length of road network is 14.552
km. Only 250 km are constructed as a modern
four-lane motorway. On average there is about 1,4
km of road per 1 km2 of area.

1.2 General facts about Slovenia
In the year 1991, Slovenia became a new independent
state of Central Europe. The country is bordered by
four countries; Italy, Austria, Hungary and Croatia
and has 30 km of seashore. Slovenia covers 20 256
km2 and has almost 2 million inhabitants. The per
capita GNP in the year 1996 was about $ 9.500 with
the tendency of modest growth. Slovenia has relatively high developed industry and the type of ensettlement that result in severe pollution of urban area, but
there are highly preserved mountainous and forest
areas.
The forests cover 53% of total area. Due to diversity
in geology, geomorphology, climate and other ecological conditions the biodiversity rate in Slovenia is
one of the highest in Europe. The total number of all
recorded flora and fauna in Slovenia is estimated at
23.000 species, with over 200 endemic species. The
analysis of the Red Lists revealed severe endangerment of Slovene fauna. Of the 21 taxonomie groups
studied for the purpose, comprising over 4.800 taxa
(species and subspecies), approximately 45% are
included. Amphibians are the most endangered, foliowed by reptiles and mammals. In Slovenia there are
some important predator populations preserved i.e.
brown bear, wolf, lynx.
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In the recent past, motorization in Slovenia has been
developing very rapidly. From 1979 to 1992, the total
number of cars increased by 56%. On average there
are now about 2,8 inhabitants per car in Slovenia.
Insufficient road network has been resulting in deterioration of road safety and representing a disturbing
factor for further economie development. During the
last five years the number of persons who died in
road accidents per one million inhabitants is 66%
bigger on average than in the European Union.
After independence the country has begun to develop
its oWn transport policy. With the decisions of the
National Assembly, priority has been given to the
construction of the motorway system. According to
The Motorway Construction Program additional 342
km of motorway will be constructed in Slovenia by
the year 2004. Besides, new rail connection with
Hungary in total length of 50 km is planned to be
constructed by the year 2003 and a plan of new oil
pipeline connection between Hungarian and Italian
border crossing the whole country in the direction
east-west is in developement. Slovenian Government
has for the time beeing not prepared neither National
Transport Structure Plan nor Strategie Environmental
Assessment for Transport Sector.
1.4 Environmental legislative framework
In 1993 The Environmental Protection Act that represents comprehensive legislation concerning ecology
was passed in the National Assembly. Among other
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things that are required to ensure environmental considerations during planning of projects, the preparation of environmental impact assessment for each major development is required. General principles of
environmental impact assessment process were drafted vvith reference to the European Community Directive from 1985.
Since the regulations and subacts for the preparation
of Environmental Assessment have still not been
submitted by the Government, the preparation of
environmental impact assessment is now, after four
years of enacting still informal. The environmental
assessment process can not be fully implemented also
because of the legal collision with laws concerning
physical planning, that are not harmonised with the
Environmental Protection Act.
Individuals and organisations that are now engaged in
decisions on motorway corridors and other infrastructure development programmes are supporting or opposing the plans on the basis of their own personal
beliefs. Habitat fragmentation is an important issue in
this process, but the knowledge of proposed programmes as well as of the Environmental Impact Statements by public and NGOs is poor.
2. HABITAT FRAGMENTATION
2.1 Impacts of planned infrastructures
Environmental constraints are identified at all of the
proposed new alignment infrastructure projects: motorway sections, rail section and pipelines. Because of
the inhabitancy and land-use patterns in Slovenia
infrastructure alignments affect either socio-economic
and living environment e.g. settlements, agricultural
area or natural environment e.g. wetlands, forest,
habitat. Decision makers usually have to decide weather to preserve human settlements, property, agricultural land and local communities or to save natural
resources and cultural amenities. The confrontation is
usually established between local inhabitants of densely populated settlements, farmers and natural or
cultural heritage protectors.
The environmental assessments for some motorway
sections and for the new rail link suggest the impacts
of the new infrastructure are mostly interruption or
loss of open land and woodland habitat and interference with fragile ecosystems in forests, watercourses
and wetlands. The identified severe impacts of the
existing motorways are above all the impacts on road
safety due game-car collision but also unpredicted
impacts to populations due habitat fragmentation.
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Most of the existing motorways in Slovenia is fenced
in order to mitigate car-game collision but no other
mitigation measures e.g. green bridges have been
applied so far. In some of Environmental Assessments also enhancement of the environment concerning right of way has been proposed in order to create
or compensate losses of habitats. But the government
and the motorway authorities are reluctant to support
the research or to execute such investments.
2.2 Research programmes
Research considering habitat fragmentation in Slovenia started in 1993. Since than the impacts of some
existing motorway sections on wildlife population has
been periodically monitored in total length of 60 km.
Additionally some proposed alignments, both new
motorway sections and rail link have been analysed in
order to anticipate the impacts of new constructed
infrastructure on wildlife population.
The most important research programme in the field
of habitat fragmentation was a number of special
audits, that have been carried out along the existing
motorway section Vrhnika-Razdrto that passes forest
mountainous Dinaric Karst region. The region is
inhabited with red deer, roe deer, brown bear, red
fox, stone marten, brown hare, badger, wolf etc. The
audit purpose is to determine the impacts on wildlife
populations along the fenced motorway section and to
mitigate the bear-vehicle collision, that have often
occurred on rail and motorway. As first result of the
audit a proposal for electric fence and the construction of ecoducts to mitigate habitat fragmentation of
Brown bear and other big game has been prepared in
1996.
2.3 The infrastructure environment co-operation
The Government and the motorway authorities do not
support the research programmes considering habitat
fragmentation in Slovenia. The main reason is the
increase of the costs of infrastructure and/or delay of
construction programmes. Therefor also the missing
subacts and regulations for preparation of environmental assessments have not been issued by the competent Ministry yet. Besides, many ecologically important areas have not been protected by the law yet,
specially where proposed infrastructure plans interfere these areas.
Researches considering habitat fragmentation have
been mostly financed by University of Ljubljana,
Biotechnical Faculty or by some NGOs. The lack of
research funds posses main obstacle to better knowledge of fragmentation problem in Slovenia.
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Network development on the national level
in Switzerland: Progress report
Peter Oggier
University ofBasel
St. Johanns-Vorstadt 10, CH-4056 Basel, Switzerland

The most important step in establishing a national
IENE network in Switzerland was - and still is - contacting ministries and other institutions working in the
field of habitat fragmentation for backing my position
as national IENE coördinator. This process worked
out better than I expected. Both the Swiss Ornithological Station in Sempach, which does most applied
research in this field and the Federal Office of Environment, Forests and Landscape (FOEFL) do see the
need for a position like this in Switzerland. The direction in which the official Swiss nature conservation
policy will develop in the near future fits very well
into the aims of IENE.
A national report on the development of our landscape is underway and will be finished within a few
months. Futhermore, a study listing all ecological
corridors of national importance is expected to appear
within a year. These two studies and a big number of
existing inventories will give us the instruments to
identify points of conflict between ecology and infrastructure. Also, it will enable us to propose corridors
of national and international importance or defragment parts of our landscape.
I had the opportunity to very briefly present myself
and IENE at a national meeting órganised by the
FOEFL in March of this year. The participants of this
meeting were representatives from the Cantons (counties) and the Swiss Government involved in a national
project dealing with habitat improvements for selec-
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ted species in agriculturally used landscapes. From 22
- 26 October, an international conference entiteled
The Preservation and Sustainable Use of Biological
and Landscape Diversity will take place in Basel
(Switzerland). Within this conference, a workshop
about habitat fragmentation by infrastructre will be
órganised by the FOEFL and myself. This will be the
opportunity to present IENE to a broader national
public including road building authorities down to the
Canton level. The organisation of this workshop will
give me the opportunity to contact most people working in the field of habitat fragmentation and infrastructure and it shall be the starting point of all future
actions which will include:
- the establishment of a national IENE network;
- developing the idea of building up an ecological
network in Switzerland;
- introducé IENE topics in education programs.
So far, reactions towards IENE have mainly been
positive and all people contacted look to the idea as a
logical next step in Swiss policy. But besides the
estabishment of an IENE structure in Switzerland ,
Government officials do stress the need for more
Iandscape-based actions which means the estabishment of an ecological network. I am sure that an
IENE like structure within our country and in Europe
is an important tooi for achiving this goal. More
personal contacts must be established in the near
future to persuade decision making persons from
these ideas.
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Progress report on network development in the UK
Penelope Angold
University of Birmingham,
Edgbaston, Birmingham, U.K.

Network Development
The strategy within thé U.K. has been to obtain official recognition and backing before publicising and
establishing the general network within the country.
Therefore literature has not yet been distributed on a
national scale, although many informal discussions
have taken place, and expressions of interest are kept
on file. Discussions are ongoing with the Department
of the Environment and with the Department of
Transport.
A member of the Civil Engineering Faculty at the
University of Birmingham has expressed strong interest in becoming the substitute national co-ordinator
(which would have practical advantages from being
on the same site and campus computer network), butr
she has not yet given a positive acceptance; and discussions are also in progress with other people involved in Engineering or planning in Britain.
Widespread development of the grass-roots network
is starting with the presentation of a seminar or a
poster with literature and registration packs at relevant conferences. The poster is currently on display at
a British Geographical Society conference on environmental consultancy at the university of Birmingham. It has also been accepted at a conference of the
British section of the Institute of the Association of
Landscape Ecology in Northern Ireland in September.
Fliers may also be distributed via other relevant organisations such as the Institute of Ecology and Environmental Management, and similarly relevant engineering and planning bodies.
Database and communication
The University are unofficially providing for a computerised database of IENE members, and technical
support in running it. I have been given access to the
Environmental Sciences' environmental database to
help with the establishment of the network. I have
begun extensive literature searches which I will need
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to catalogue and index.
Stimulation of Related Projects
Already the limitéd publicity for IENE in Britain has
stimulated collaborative research proposals. There
are ongoing meetings with the Civil Engineering
group at the University of Birmingham to discuss
research into the design of road transport infrastructure in general and the possibility of a commercially
sponsored studentship by an engineering company in
particular.
National Report
The Department of Transport have confirmed that
there is no overall national strategy for the development of transport infrastructure, although it is an
issue which has been increasingly discussed. The
Department has expressed interest in the report and in
proof-reading early drafts, and a discussion of the
report is scheduled for May.
Future Action
As the network of members develops, it is important
to have information to distribute to ensure sustained
interest. The immediate information will possibly be
a database of literature as the easiest and quickest
product to disseminate. An interactive e-mail network should also be established, but may require
more technical support than the University has agreed
to provide: investigations are under way.
I propose to work intensively on the preparation of
the National Report over the coming months, hopefully with the support of a substitute/co-coordinator.
With co-óperation from the Departments of Transport
and the Environment, it should not prove too difficult
a task to assemble the information.
The development of the Network will require fïnancial support to cover postage, photocopying and probably some form of secretarial assistance.
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Habitat fragmentation related to waterways
Jeroen Reinhold
Road and Hydraulic Engineering Division
Ministry of Transport, Public Works and Water Management
Van de Burghweg 1, P.O. Box 5044, NL-2600 GA Delft, The Netherlands

Aim of presentation:
The habitat fragmentation of waterways differs from
the fragmentation caused by roads. Which definition
of habitat fragmentation related to waterways should
be accepted by IENE?
Introduction
Two of the most import differences between roads
and waterways is the difference in ecological value
and the number of functions they fulfill. Roads do not
have any ecological value because there are no plant
or animal species which lives on or from asphalt
pavement. Roads have only one function: the transport function.
Waterways on the other hand can have large ecological values. There are many characteristic plant and
animal species living in or along waterways. Waterways are multifunctional. Next to the transport function, waterways have in the Netherlands also a function
for nature, recreation and security .
A waterway, used as infrastructure, has always consequences for the other associated functions. Fragmentation of the habitat of organism could be one of these
consequences. According to the delimitations of IENE (IENE; 14 June 1996), the habitat fragmentation
due to infrastructure is produced through:
1. destruction and loss of habitats
2. barrier effects on the migration routes of species
3. faunacausalities caused by traffic
4. disturbance produced by sound, light and movement
5. local pollution

1. Barrier for crossing animals
Almost all bigger waterways in the Netherlands have
a transport function. The effects of shipping on the
watersystem are large, especially in small man made
canals. A passing snip induces during a short moment
a decrease of the water level followed by a wave to
compensate this decrease. This hydraulic dynamic
situation could cause in small canals erosion of the
banks. Therefore, due to shipping protection of the
bank is necessary.
Originally sheetpiles were used to protect the bank of
man made canals. They formed steep walls between
water and land and were a serious problem for animals which wanted to cross the canal. Many animals
were drowned in this type of canals. For example in
the period 1988-1994 we found along a canal with a
length of 14 km an average of 28 dead larger animals
(larger then a rabbit) a year ( DWW-wijzer 67).
A simple solution for these drownings are faunaramps. However, fauna ramps are not the best thinkable solution because they only improve a very small
part of the barrier.
A more ecologically sound bank could be a good
solution. A way to make the banks of navigation
canals more ecologically-sound, is to create shallow,
wet zones behind a fixed, protective structure. It
depends on the used protective structure in which
extent the bank can be passed by animals: sheetpiles
of steel can not be passed, rip rap dams are easy to
pass.
2. Loss of habitat in or near the waterway

I consider infrastructure to be a linear structure with a
transport function.
In this article I will show you some of the consequences of the use of waterways as infrastructure for nature. I will also explain why it is not always easy to
define habitat fragmentation due to infrastructure for
waterways. To demonstrate these consequences and
the definition problems I give three examples of habitat fragmentation of the Netherlands.
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Shipping has also consequences for broader waterways like rivers. River ecosystems are characterised
by dynamic morphological and hydrological processes. However, for shipping we like to reduce these
dynamic processes and fix (= canalise) the waterway.
Ships need for instance, a minimum depth of the
waterway; therefore, sedimentation of the waterway
(and erosion of the bank) has to be reduced. To cana-
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lise the waterway we can give many technical solutions, but the use of longitudinal embankments are a
good compromise between the function transport and
nature. These embankments reduce the erosion of the
river bank (and therefore also the sedimentation of the
waterway) and fix the waterway and are no banier for
anirhals.
However, keep in mind, these constructions still have
influence on the dynamic processes in and near the
river and reduce the possibilities of some typical
habitats of river ecosystems like the forming of small
dunes.
So if shipping is responsible for the use of a bank
construction and this construction has influence on the
dynamic processes in a river, it has to been seen as
habitat loss and part öf the IENE project.

been seen as habitat fragmentation due to infrastructure or not? The definition of habitat fragmentation of
IENE does not give a clear answer to this question
and I would like to discuss this question with you.
To stimulate the discussion I have made three statements:
1

All measures in watersystems directly related to its transport function will be considered as part of the
IENE project.
(possible measures are: dredging,
bank constructions, longitudinal
embankments, dams, loch weirs,
water level management

2

All measures in watersystems directly related to one of its other
functions are not considered to be
part of the IENE project. Not even
if they have positive consequences
for shipping.
(possible measures are: dredging,
bank constructions, dams, water
level management)

3

Measures taken in a watersystem
with no direct relation to one but to
more of its functions (integrated
approach) will be part of the IENE
project.
(possible measures are: dredging,
bank constructions, dams, longitudinal embankments, water level management)

3. Barrier effects for dispersing organisms along
the waterway
The minimum depth of a waterway can also be reached if we control the water level of a river. Some
tools to guarantee a minimum water level are the
making of lock weirs and dams with gates. These
tools are often used in Dutch canals and rivers. Lock
weirs and dams can be seen as a part of the infrastructure and are a large barrier for animals. The most
appealing example are migrating fishes. All kinds of
salmonoid fish can not pass these constructions and
they are therefore not reproductive.
Not only the migration of fishes is influenced but also
species which uses the terrestrial side of a bank. Otters for instance like to migrate along banks with
places to hide.
Loch weirs and dams are mostly not integrated into
the landscape and many terrestrial species migrating
along river banks consider these structures as barriers.
So if shipping is responsible for the making of these
constructions, these construction can be considered
as part of the IENE project because they the are a
barrier for migrating species.

Results of discussion
1

4. How to deal with the multifunctional use of a
waterway?
2
All of the showed measures can be regarded as habitat
fragmentation due to infrastructure if all these measures were only taken in the behave of shipping. However, as said in the introduction river systems have a
multifunctional purpose and so do most of the measures.
An example, dredging the waterway is not only positive for shipping but also reduces the risk of flooding.
Should this measure with a multifunctional purpose
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3

Most people think that IENE should
deal with all aspects of habitat fragmentation due to a watersystem without just focusing on the fragmentation effects due to the transport
function.
Infrastructure is more than shipping. It is also the transport of water
to an area.
During the starting period of IENE
only aspects dealing with the banier
effect of waterways for crossing
animals due to man made constructions are considered to be part of
IENE.
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Habitat fragmentation: a field experiment in Switzerland
Peter Oggier
University ofBasel
St. Johanns-Vorstadt 10, CH-4056 Basel, Switzerland

In 1993, a field experiment was started in Switzerland
to study the effects of habitat fragmentation on plants
and diverse groups of invertebrates. The experiment is
founded by the Swiss National Science Foundation
and is a so-called priority program. These programs
should enable scientists to run research programs for
as long as 10 years. There are up to 40 people working in this program. In most other studies working on
habitat fragmentation, the fragments considered do
not only differ in size, but also in shape (and thus in
the amount of edge), age and degree of isolation. This
complicates any analysis and makes it diffïcult to
distinguish between different factors that may cause
local extinction of plant and animal species in these
fragments. Moreover, most studies have been carried
out in forests.
In our study, we chose an experimental design that
circumvents confounding factors such as differences
in shape, age and degree of isolation of the fragments
and we are working at three field sites which are all
nutrient-poor, dry calcareous grasslands (belonging to
the Teucrio-Mesobrometum type). The sites are situated near Nenzlingen (10 km S ofBasel), Movelier (5
km N of Delmont) and Vicques (5 km E of Delmont).
The three sites are situated within 20 km from each
other. We experimentally fragmented selected areas
of these grassland into plots of different sizes to examine whether species diversities of plants and various
groups of invertebrates change after fragmentation.
The fragmentation was created by mowing the vegeta^
tion around the experimental plots. An experimental
unit (= block) contains one large (4.5 x 4.5 m), one
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medium (1.5 x 1.5 m) and two small fragments (0.5 x
0.5 m), all of them separated by a 5-m wide strip of
mown vegetation, as well as the corresponding control plots. The experiment consists of 12 blocks distributed over the three sites (five blocks in Nenzlingen, three blocks in Movelier and four blocks in Vicques). The fragmentation is maintained by regularly
mowing the isolation area. This type of fragmentation
is reversible, but reduces dispersal of pollen and
seeds in many plant species as well as dispersal of
several invertebrate species.
With this experimental design, we want to answer the
following questions:
1) Does species diversity of plants and selected .
groups of invertebrates
decrease after artificial fragmentation?
2) What are the processès that cause local extinction?
3) Which species disappear first?
4) Can those species with the highest risk of extinction following habitat
fragmentation be predicted from knowledge of their
biology and ecology?
5) Does the genetic variability of subdivided populations decrease after
fragmentation?
The organisms studied are: plants, grasshoppers and
bush crickets, terrestrial gastropods, spiders, butterflies and ants. Although the experiment should answer fundamental questions, we are also extending our
research on questions related to habitat fragmentation
caused by linear structures.
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Evaluation of the use of wildlife passages by fauna
Hans Bekker
Road and Hydraulic Engineering Division
Ministry of Transport, Public Works and Water Management
Van de Burghweg 1, P.O. Box 5044, NL-2600 GA Delft, The Netherlands

Evaluation items
At the moment the next five evaluation-items are
recognised:
- technical mitigating measures
' - use measures
- populations around motorway
- policy defragmentation
- process
These items are not totaly separeted; so the technical
part of the construction is linked with the use of the
measure. And the policy around defragmentation is
related with the use and the population of the target
species.
The 6th item, the financial part, is not yet ready for
evaluation.
Technical evaluation mitigating measures
The exchange of information, ideas and vision between planner, designer, contractor and maintainer is
essential when measures are taken. Data, translation
from ecology to civil-engineering and a well description to the contractor:
place;
construction (level groundwater so high that
badgertunnels are partly under water);
size (fits an ecoduct from 15 m or is 50 m
essential);
material;
design surroundings;
maintenance (it appears fences need regularly inspection/maintenance).

Evaluation of use measures
Untill now the most evaluation efforts are focused on
the use. This was necessary to settle the idea about
measures to tackle fragmentation. All kind of participants in the proces of decissionmaking wants to know
whether it works or not. Several data about the use
are worth to know.
target species; is the badger using the badgertunnel?
other species; and are the fox and the stoat
using it as well?
intensity; is the once/twice a year or is it
daily?
behaviour; is the roedeer crossing very fast
or is it walking quiet and eating on the ecoduct
time; is the passing only nocturnal or also in
day-time?
several species at the same time;
Means to evaluate the use measures
At first we want to know which means are available
to gather facts about use.
trapping;
traces;
video-images;
foto-images;
counters;
telemetry;
catch - recatch;
view.

Examples about use
Ecoducts:
Terlet

4 weeks
periods
boar
roedeer
reddeer
in 1994/1995:

4
37
1

8
6
5
11

boar:
roe deer:
red deer:

12
_
12

16

3

2

20

28

32

36,

40

44

48

52

146
1
45

84
7
58

11
2
27

145

!
2

5
4
4

1 . 44
4
4
15
19

94
7
31

72

less
much more
more
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Boerskotten
Evaluation one year round: 1992/1993
nov
dec
jan
feb
mar
apr
may
jun
jul
aug
sep
oct
total

number of counts

hedeehoe

sauirell

rabbit

hare

fox

manen

stoat

Dolecat

roe deer

20
16
12
21
25
26
25
25
20
22
20
26
222

0
0
0
0
0
0

0
0
0
0
0
0
0
1
4
5
6
5

39
26
18
32
39
67
36
29
14
12

11
10
13
20
16
25
26
10
5

2
2

0
0
0
2
1
0
0
1
1

5

17
17
176

7
10
6
8
9
3
7
7
7
6
13
17
100

0
0
0
3
1
0
0
0
0
0
3
4
11

4
4
0
1
2
0
31
13
47
43
71
84
300

Mulhouse
1981: july- febr
iulv
3
boar
4
roe deer
1
badger
1
fox

0
0
10
13
12
10
45

aug
5
9
1
0

21

17
334

sept
9
8
0
2

6

oct
7
2
0
1

nov
43

7
0
1

3
10
11
13
11
7
11
19
9
19
117

1
3
0
9

ïan
23
16
0
2

febr
12
2
1
0

Badgertunnels
From the first badgertunnels directly was obvious that
badgers are using all kinds of tunels, with different
sizes.

untill 1993: 193 tunnels realised;
use by badgers and by several other species:
fox, stoat, polecat, marter, weasel, rabbit;
less road victims on those spots where a tunnel was built, but also victims on other places where the measures ended. These victims
on other places are partly because of an increasing population;

technical inspection often insufficient;
repair fence need attention.
Cat-walks
first steps in design;
design strongly related;
at design culvert/bridge;

at waterlevel;
only a few data about use; par example mr
Ward (Danmark) did some evaluation concerning the otter;
evaluation in the Netherlands just started.
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Evaluation populations around motorways
The question came up whether (sub)populations of
the target species are increasing, on the same level or
decreasing. This question is from the ecological point
of view very important, because this is connected
untill the policy. But to get proper data is very difficult because:
Firsty, infrastructural projects are taking a long time
from planning untill use; often 15 years or more. In
this period the circumstances are changing and subpopulations are naturally changing from year till year;
Secondly, there is an enormous lack of information
on population level; the available data are mostly
qualitative and not quantitative.
increasing / decreasing subpopulations;
monitoring;
long term;
road victims.
Evaluation process
For all kind of projects concerning defragmentation
we learn about the process:
participants involved;
prioritizing and choices;
right procedures;

2nd Meeting of Infra Eco Network Europe • Höga Kusten, 9-13 April 1997

xxvii

knowledge and data;
enough money;
labour.

yearly progress.
In the Netherlands we have this example:
The existing fragmentation has to decrease with 40%
in 2000 and with 90% in 2010 (figure 1). Around
1990 we had 300 problem points: the intersections
between the National Ecological Network and the
National Network of Main Infrastructure. Every year
we report about the decrease of this number.

Evaluation policy
For this part of evaluation it is important to realise
that this is related to the policy focussed on Transport
and that of Nature. We looked at:
targets;
specifïc species;
Figure 1. Targets of defragmentation in the Dutch policy.

Landscape fragmentation

2010

2000

1985

2015

Legenda
Devclopment

f

. 0

Strategie goals

year

1990

1995

1996

index

100

77

71

201
0
60
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Introduction to the excursion:
fragmentation due to infrastructure - the northern perspective
Andreas Seiler

I

Swedish University of Agricultural Sciences
Grimsö Wildlife Research Station
S-730 91 Riddarhyttan, Sweden

From the Central- and Western European point of
view, Sweden is known for its large and continuous
forest areas. Infrastructure is hardly perceived as a
significant landscape component, especially in northern regions. However, today's infrastructural network of about 420 000 km of roads and more than
II 000 km of railways is subject to considerable
improvements concerning road standards and traffic
safety. This leads to greater disturbance and banier
impacts on nature, as road width, traffic speed and
volume will increase and road fencing will occurr
more frequently.
To meet official policies on conservation of biodiversity and sustainable development, the Swedish
National Road Administration published new guidelines for improved environmental impact assessment
which also includes evaluation of landscape fragmentation effects. The problem is however the lack
of knowledge on the actual consequences of landscape fragmentation in a Swedish situation.
In the boreal zone of Scandinavia, ecological processes such as forest dynamics, animal habitat requirements and migratory movements usually occur at
much larger spatial scales than compared to the nemoral environment of Continental Europe. Therefore,

I
I
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even low densities of roads may have considerable
fragmentation impact on wildlife species such as
large predators and large herbivores. It is possible,
that in certain landscapes, fragmentation due to
infrastructure may limit the expansion of brown
bear and wolf populations.
In Sweden, casualties with large wildlife species
respond for more than 60% of all road accidents.
Wildlife fences are therefore a standart along new
built highways. Wildilfe fences are usually located
at those places where frequent animal movements
occurred or are to be expected. Fences impose a
significant movement barrier to e.g. moose, as they
effectively reduce the number of accidents. Unfortunately, fences have generally not being combined
with wildlife passages to minimize barrier effects.
The adverse consequences of road fencing to wildlife populations have not yet been studied in Sweden, but there is a growing concern among road
planners and hunters. One example for this changing attitude is the new built highway E4 at the High
Coast in Sweden. There, the first two moosepathways have been constructed in order to maintain migration routes for mooses in the region.
Monitoring studies on the consequences of the road
barrier and the pathway passages to the migrating
moose populations are still required.
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