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Assessment of the impact of highways on biotopes and landscape: 
is there an international methodological model?
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Abstract. The article describes the Polish and German experience in the assessment of the environmenta-
limpact of highways (highway EIA). In the first part of the paper, a short analysis of experience of the two
countries in this area will be presented. The second part will present the results of the assessment of environ-
mental impact conducted based on the so-called German methodological model of EIA for biotopes and the 
landscape in the area near the designed A2 highway’s intersection with Łagowski Landscape Park (ŁLP).
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1. German and Polish experience in highway EIA

So far, EIA experience in Poland has lacked the appropriate scientific and methodological foun-
dations pertaining to surveying the environment. Many changes in environmental legislation in re-
cent years, related to the adapting of the Polish legal system to membership in the EU as well as the 
pressure to construct highways, resulted in EIA being treated as a major obstacle in the investment 
process, having no major effect on the conservation of the environment.

Table 1 presents the most important facts in the development of environmental impact assess-
ments. Both in Germany and in Poland, the impulse to sanction EIA was the impact of highways 
– one of the most dangerous undertakings for the natural environment. According to the data of the 
European Environment Agency, in the years 1990-1998 in the European Union, more than 30,000 
ha of area was taken over for highway construction (10 ha per day). Since the year 2000, the tempo 
of construction has decreased, but nevertheless, the length of the network of highways in Germany 
alone in the year 2005 was 12,200 km, the longest in Europe. In the year 1998, only 480 areas with 
a total area of 80,062 km2 were not subject to fragmentation by a linear undertaking (Gawlak 2001). 
In Poland in the same period, the length of highway network was 550 km, and in localisation proce-
dures the problem of habitat fragmentation is treated harshly (for example, the positive decision of 
the Minister of the Environment for the realisation of the Augustów ringroad through the Rospuda 
Valley).

The first reports on the impact of highways on the environment in the two countries were drafted
before the legal basis for their production came into being: in Germany in the mid 1980’s and in 
Poland in early 1990’s. The present legal basis for the EIA system in Poland is the Environmental 
Protection Law (UPOŚ) of 2001, and in Germany the Act on Environmental Impact Assessments 
(EIA Law) of 1990, as amended.

The EIA system in Germany is based on the broad experience of the German spatial and land-
scape planning school (Jessel & Tobias 2002) and experience with the abovementioned control of 
environmental intervention. The Germans have 70 years of experience in the field of highway con-
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struction, and the subject matter part of the research for the EIA reports is based on a verified and
strengthened procedure, so-called good practice. Environmental consultants have at their disposal 
a number of standard materials and guidelines. Table 2 presents example methodological materials 
that can be used in highway EIA in Poland and in Germany. 

Most Polish EIA handbooks refer to the problems of administration procedures but lack detailed 
methodological indications pertaining to research design in order to define the impact of highways
on the environment, the selection of criteria, and methods of delimiting the area of research.

Table 1. The development of highways’ environmental impact assessments in Poland and in Germany

Germany Poland

First EIA signals Regulation on the principles of environmental 
impact assessment in public acts of law1 of 1975. 
This used to be a tool for internal administration 
control and did not meet most of the requirements 
for EIA today.

Law of environmental protection of 1980 
– for the first time in Polish law, the need
for specifying the impact of an investment 
on the environment is mentioned.

Environmental 
impact assessment 
of highways

Beginnings of informal EIAs date back to 1980’s, 
but the so-called Control of Environmental 
Interventions (Eingriffsregelung) was introduced 
as early as in 1976, pursuant to the Law on 
Environmental Protection2.

First informal EIAs date back to the early 
1990’s. 

The first primary
act of law for EIA

The law on EIA of 1990.3 The law on toll highways of 1994, which 
introduced the obligation to carry out an 
EIA for planned highways
The law on EIA of 20004.

Present legal basis The law on EIA of 1990, last amended in 2006. Law of environmental protection of 2001 
The state of imple-
mentation of EU 
law

Directive 85/337/EWG, implemented in 1990. 
Directive 97/11/EC, implemented in 2002. 
Directive 2001/42/EC, implemented in 2005. 

Directive 97/11/EC and 2001/42/EC, 
implemented in 2000.

1 Grundsätze für die Prüfung der Umweltverträglichkeit öffentlicher Maßnahmen des Bundes vom 1975;  

2 Bundesnaturschutzgesetz 1976;  3Umweltvertraeglichkeitsprüfungsgesetz – UVPG 1990; 4Ustawa z dnia 9 listopada 2000 r.  
o dostępie do informacji o środowisku i jego ochronie oraz o ocenach oddziaływania na środowisko

2. Methodological model of highway EIA for biotopes and landscape

The goal of the research project was to analyse German and Polish experience in assessments 
of the environmental impact of highways. The outcome of the research was the development of the 
model of identification and valorisation of biotopes and landscapes, and assessment of the envi-
ronmental impact of highways. The premise for taking up this subject was the attempt to develop  
a coherent Polish-German model of EIA for biotopes and for landscape. 

The following assumptions were made in the project: 
 the subjects of the highway impact assessment are biotopes and landscape,
 the developed methodological scheme is adjusted to the environmental conditions charac-

teristic for western Poland and eastern Germany, 
 the procedure must be universal and must be applicable to the conditions of Polish, German, 

and European EIA laws.
The application area was a 16-km-long fragment of the planned A2 highway – the crossing 

through Łagowski Landscape Park. The section is located in western Poland within the borders of 
the Lubuskie Voivodeship, approximately 40 km from the German border. This is an area of excep-
tional environmental and landscape value, and the planned highway is one of the major localisation 
conflicts for A2.
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At the first stage of research, it was necessary to analyze the definition of biotope and land-
scape in terms of their use in EIA. These terms are not defined in Polish law, and landscape itself
functions in many facets in the world of science, e.g. as a cultural, anthropogenic, natural, plant, 
urban, or rural landscape. Therefore, what landscape is referred to by the legislator in the Law on 
Environmental Protection, art. 52, point 5b? The landscape is the element which must be assessed 
in terms of impact of the undertaking, next to other elements of the environment such as wildlife, 
plants, water, air, soil, climate, material goods and historical ancient monuments. For this reason, 
approaching the notion of landscape in comprehensive terms should be ruled out (in Germany 
Landschaft). Therefore, in EIA we deal with so-called visual, aesthetical landscape (in Germany 
Landschftsbild), which reflects external elements of the natural-cultural environment, and thus veg-
etation cover, land relief, and cultural elements. Using the definition given by Bastian & Schreiber
(1998), we can say that landscape is the part of the earth surface that creates spatial character in 
a given place, thanks to its formation, external vision, and process-oriented functional synergy, as 
well as internal and external relations.

Table 2. Practical experience in highway EIA in Germany and in Poland – examples of ‘good practice’

Germany Poland

Presentation 
of highway 
EIA in graphic 
form

BMV 1995. Standard maps for environmental impact as-
sessment in road construction.

None

Handbooks  
referring to 
EIA proce-
dures 

i.a. Gassner E. & Winkelbrant A. 2005. EIA – legal and 
methodological introduction to environmental impact as-
sessments.
Storm P.-C. & Bunge T. 2005. Environmental impact as-
sessment handbook.
Köppel J., Peters W. & Wende W. 2004. Control of envi-
ronmental interventions, environmental impact assessment, 
assessment of impact on NATURA 2000 sites.

i.a. Tyszecki A. (ed.). 1999. Guidelines 
for the procedure and implementation 
of environmental impact assessments.
Florkiewicz E. & Tyszecki A. 2003. 
Procedure in EIA in administrative 
decision-taking.
Wiszniewska B. et. al. 2001. 
Procedure in environmental impact  
assessment of planned undertakings.

Natural en-
vironment in 
EIA method-
ology hand-
books 

i.a. Bastian O. & Schreiber K-F. 1998. Ecological analysis 
and valorisation of landscape.
Knospe F. 2001. Argumentative assessment handbook,
Gareis-Grahmann F. 1993. Visual landscape and environ-
mental impact assessment – analysis, forecast, valorization 
of landscape according to the law on EIA.
Jessel B. et. al. 2003. Developing compensation measures 
in landscape impact.
Koch M. 1989. Undertaking’s environmental impact as-
sessment – roads.

Lenart W. 2003. Scope of environmen-
tal information for the needs of envi-
ronmental impact assessments.

Handbooks 
related to 
environmen-
tal impact 
of roads and 
highways

i.a. MUVS. 2001. Information leaflet to the report on the
environmental impact of undertakings as part of road 
planning1.
Reck K. & Kaule G. 1993. Roads and habitats, identifica-
tion and assessment of the impact of road on flora, fauna,
and their habitats.
Tischew et. al. 2004. Long-term effects of compensation 
measures in projects.
Günnewig D. & Hoppenstedt A. 2001. Methodological 
development of environmental risk assessment in commu-
nication projects.

Tracz M. et al. 1999. Assessment of 
the impact of roads on the environ-
ment.
Badora K. 2004. Highway – natural 
environment.

1the brochure was translated into Polish as part of the Polish-German Twinning project of evaluation of impact on the environment
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Interpretation problems also appear when we look for the relation of the biotope and EIA. Based 
on the analysis of the definitions given in Polish and German sources, it has been assumed that
biotope is the environment (habitat, place) of the biocenosis (species, organism). German sources 
add that this is an area of clearly marked borders, characterised by the occurrence of specific abiotic
conditions.

As was already mentioned, the key elements of highway EIA are identification and classifica-
tion of the environment, its valorization, and the assessment of the force of impact of the undertak-
ing. Below, we present the analysis of these stages of environmental impact assessment:

2.1. Identification of the environment

This is a very important element of highway EIA, because its particularisation and reliability 
decides of the contents of the report. If at this early stage, mistakes are made and the environment is 
incorrectly identified and described, it will be impossible to correctly carry out further research for
an EIA report, which will be disastrous for the entire procedure. At this stage, the working scales of 
from 1:10,000 (biotopes) and 1:25,000 (complexes of biotopes and the landscape) were assumed. 
Identification of the environment was carried out according to the following schedule:

Analysis of materials in terms of delimitation of the area of field tests. It has been assumed that
further detailed analysis will cover the areas identified as valuable, on which the highway could
exert direct or indirect impact. To do this, a research area of 1 km width was delimited on both sides 
of the designed highway for the biotopes, which was then divided into three impact zones. Next, the 
area was analysed for overall qualities of complexes of biotopes. For further land mapping, valu-
able areas that will be subject to considerable negative impact of the highway were indicated. More 
remotely located farmland and urban areas were excluded from mapping (Fig. 1).

Fig. 1. Borders of the area of studying the biotopes and the landscape in EIA for the planned A2 highway   
 – the crossing through Łagowski Landscape Park
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Fig. 2. A fragment of a landscape map (a) with a landscape unit: a river valley; and a fragment of an aerial 
photo (b) that was used for further analysis of complexes of biotopes

Fig. 3. Fragments of maps of biotope complexes (a) and biotope maps (b)

In the landscape identification, the methodology proposed by Jessel et al. (2003) was used, 
consisting in delimiting the landscape units using the vantage points method. This method consists 
in determining the impact of the highway within the reach of sight. The final limits of the research
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area for the biotope and landscape are presented in Picture 1. This research showed that due to the 
variety of impacts of the highway (visual, change of aquatic relations, barrier effects) it is optimal 
to delimit, individually for each element of the environment, the borders of the study area, taking 
into account the intensity of the research carried out. For example, where there is direct contact with 
the highway, one should introduce detailed stocktaking adjusted to the characteristic type of biotope 
(e.g. water, forest); at a distance of several hundred meters, mapping can be limited to identification
of the biotope’s characteristics and its basic parameters.

Field mapping, which was carried out based on the key for mapping the biotopes of Brandenburg 
land (LUA, 2003). The key was adjusted to the specific environmental conditions of the studied
area (e.g. the predominating share of years-long fallow land in the surface structure of biotopes). 
Examples of biotopes: oak mixed forests of warm and dry habitats, fresh meadows, small water 
reservoirs, reed fields on secondary areas.

Analysis of thematic, topographic, hydrographic, soil, and forest maps, as well as publications 
about ŁLP.

Graphic presentation of results. The final result was the creation of a biotope use map at the
scale of 1:10,000, as well as a landscape units map at the scale of 1:25,000.

The research was conducted on various spatial planes – from the overall landscape level (Fig. 
2a) and aerial photo analysis (Fig. 2b), for delimiting a complex of biotopes, and then individu-
al biotopes (Fig. 3a) and their analyses in terms of environmental parameters (e.g. the degree of 
hemoroby).

The condition for the smooth presentation of various levels of mapping is using the GIS (Arc 
View) platform for analysis of spatial analysis and presentation of results.

2.2. Environmental valorisation

Valorisation is a process which serves to assign quality to environmental objects (Bastian & 
Schreiber 1998). Kostrowicki (1992) is of the opinion that any assessment is subjective, but all 
conditions for objective assessment should be created. The goal of environmental valorisation in 
EIA in relation to biotopes is the assessment of the structure, the form of use, and the function of the 
element, taking into account the potential of the environment. Environmental valorisation requires 
the development of a set of specific partial grades and their logical presentation (e.g. on a 5-grade
scale).

The following partial grades have been used in the valorisation of biotopes: hemeroby, age, bio-
tope functions, uniqueness (basic grades) and degree of separation/connection of biotopes, species 
or micro-habitat Diversity (secondary grades).

The criteria of landscape assessment in Germany are set forth in the Law on Enviromental 
Protection of 20021. The criteria are as follows: aesthetical impressions, uniqueness and variety.

The effect of this stage of research was the preparation of a 5-grade map of biotope qualities and 
landscape qualities.

2.3. Assessment of the intensity of impact

The assessment of impact is the final stage of research as part of an EIA report. It plays the key
role, because it lets us not only identify and locate conflicts resulting from the realisation of the un-
dertaking, but also determine their intensity. The results of the assessment have an effect on issuing 
a decision concerning the undertaking. 

A 5-grade evaluation scale was adopted in the project. The assessment process ran based on 
the analysis of the following partial assessments: evironmental quality of a biotope, location of the 
biotope in relation to the highway (distance), biotope vulnerability (Basic grades) and the foreseen 

 1 Bundesnaturschutgesetz vom 25 Maerz 2002.
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intensity of the effect of highway on biotope, the so-far existing burdens on the environment (sec-
ondary grades).

Fragments of the environmental quality map as well as maps assessing the intensity of the con-
flict with the environment are presented in Fig. 4.

Fig. 4. A fragment of the environmental quality map (a) as well as the assessment of impact intensity (b)

Green (Fig. 4a) expresses the grade of the environmental quality (the darker the green, the 
higher the grade). Red (Fig. 4b) illustrates the forecast of the conflict with the environment caused
by the construction of the highway. As can be seen from the maps, not every biotope of the high-
est environmental quality will be in the highest conflict with the highway. The decisive factor in
intensity of impact is the quality of biotope, vulnerability, and the location in relation to the planned 
highway.

3. Recapitulation

The analysis of Polish and German experience in the field of environmental impact a sessment
showed that methodological models for biotopes and landscape in EIA in these countries are univer-
sal in character. Their application only requires adjustment of the parameters to local environmental 
conditions. A very important difference between Poland and Germany is in the role of biotopes and 
landscape in making the EIA decision. These two elements of animate nature are treated marginally 
in Polish reports and during decision-making. In part, the fault for this is attributable to the lack of 
‘good practice’ and the lack of formal definitions of these terms.

We should strive to develop a systematic model of taking into account biotopes and landscape 
in highway EIA in our country.

Another difference is related to the importance of graphic presentation of results in the form 
of maps. In most reports in Germany, three maps are created for each element of the environment 
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– presenting its stocktaking, valorization, and highway impact assessment. There are no such re-
quirements in Poland. It is necessary to develop guidance in the scope of graphic presentation of 
data and legal alignment if this issue. The graphical side considerably increases the clarity of the 
report and makes it easier for the officials who make the decision as regards the assessment of EIA
documentation.

So, is there an international methodical model of assessment of highway impact on biotopes 
and landscape? There is formally no such model, but its creation is the natural consequence of the 
growing importance of cooperation within the EU and the internationalisation of the environmental 
impact assessment system, as part of cross-border EIA procedure, for example.

The first step towards developing an international EIA model was establishing common legal
framework through the EU directives. The second step was the European Commission’s issuing 
EIA methodology handbooks on screening, scoping, and review of the report (EC 2001a, KE2001b, 
KE2001c). Another step should be supporting actions whose goal will be to develop methodological 
standards in EIA studies for individual undertakings. First of all, taking into account the extensive 
plans for construction of the road network in Poland, we should start from developing minimum 
methodology standards for studies of the impact of these dangerous linear undertakings on the en-
vironment in EIA procedure.
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