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Abstract

The starting point of this article is the assumption that the “barrier effect” in applied ecology is
undisputable and exceptional, because in both human and ecological dimensions it constitutes the
“causal” and the “nexus”. As regards the human dimension the causative factors are lack of vertical
cooperation between scientists and practitioners, as well as polarisation of practitioners’ viewpoints,
which leads to neglected horizontal relationships. The “humane” nexus arises not only during the
law-making stage but also during administrative procedures authorising plans or projects affecting
the environment (SEA and EIA procedures). It manifests first in documentary evidence: multiplying
advanced analyses, often mediated by computer-model abstractions, creates a time load for public
administration. As regards ecological dimension the causative factor results from infrastructural
development. The “nexus” concerns fragmentation and loss of habitats, as well as increased mortality
rates of specimens during migration routes. Anchored in Land’s remit at the interface of landscape
ecology and land-use governance, the authors intend to prove that “applied ecology” should be
understood as a “joint venture agreement” between all entities undertaking education, research and
exchange of knowledge to restore sustainable ecological phenomena, and to open discussion on
transboundary impact assessments of wind-farm developments as regards bird migration.

Keywords: applied ecology; science in practice; barrier effect; ecological and linguistic connectivity;
critical natural resources; strategic environmental assessment (SEA); transboundary impact
assessment

1. Introduction

It should be noted that one of the most important threats to the favourable status of world
biodiversity is the increasing, human-induced impact on ecological connectivity [1]. The critical
cumulative value of the negative impact has been recognized as an "barrier effect” [2]. The question
is why, taking into account the contemporary knowledge and practical experience, especially in the
field of ecology and legal science, the “barrier effect” is still increasing.

At the beginning , the authors would like to confirm that it is obvious that the individual
disciplines of environmental science are continuously developing as regards wide range of
improvements. Starting from engineering solutions [3], elaboration of unprecedented impact
assessment techniques [4], monitoring methods [5] ending for example with multifunctional
databases [6, 7]. However, in fact all of these scientific achievements may be of no added value
because of two circumstances. First, it must be noted that the “science in practice” approach requires
that the effects of R&D projects are properly integrated with existing or planned legal schemes. The
second condition of effective nature protection concerns the overall coherency of legal schemes and
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policies.  As for the non-lawyers the authors would like to explain in this section that the Strategic
Environmental Assessment — (SEA) and Environmental Impact Assessment (EIA) reports are being
verified in the context of formal and substantive requirements. The second group includes i.a.
provisions on nature quality standards . In case of proceedings concerning plans or projects
significantly affecting ecological connectivity, the environmental authorities will assess i.e. the
methods of nature inventory, species distribution models [8], the legal consequences of predictions
on negative impact indicator [9] as well as the technical and economic feasibility of alternative
solutions. If the substantive requirements are met, the proposed plan or project will be proceeded
under certain conditions. The authorisation of the strategic document or the development consent
shall include clear and precise obligations, especially regarding mitigation, compensatory and
monitoring measures [10, 11].

In case of inadequate transposition of innovatory methods and techniques into appropriate legal
instruments disintegration of sciences will arise at the stage of application of law. On the other hand
even if the scientific improvements are fully consolidated with nature protection regulatory
framework their efficiency will be much lower or even annulled in case of collision of laws or policies.
Finally it must be noted that all the mentioned analytical, legal and political dimensions
bidirectionally determine the possible space for enhancing vertical and horizontal cooperation.

2. Materials and Methods

The one important question the authors would like to ask in this place is if the decision-makers
are able to execute policies without regular scientific and practitioner support? In this context the
necessity of finding the “common language” becomes much more important. In order to benefit from
the essence of this article as far as possible, all the stakeholders must be familiar with the multistage
law-making and its application scheme [see Figure no 1]. After acquiring this knowledge, it will be
much easier for the audience to find the relevant context of the subsequent sections of the article.

NATURE PROTECTION LAW-MAKING AND APPLICATION. VERTICAL AND HORIZONTAL

COOPERATION SCHEME
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Figure 1. Nature protection law-making and application. Vertical and Horizontal cooperation sheme.

Theoretically, there are two methods that may be used in order to justify the authors’ thesis.
The first one assumes a review of existing literature and elaboration of suitable conclusions.
However, this approach is not feasible because of the original profile of the adopted narration. The
second approach assumes designation of pragmatic objectives the authors intend to achieve. The
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proposed approach is also, as far as possible, scientifically based, but the main method still remains
unprecedented. Because of the need for strengthening the awareness of importance of discussed
topics the conclusions of two recent scientific reports are especially worth citing.

The first one have been presented as a result of legal indicator-based analysis elaborated by
experts of International Union for Conservation of Nature (IUCN). The final report underlines that
the Multilateral Environmental Agreements are neither efficient nor effective [12]. This statement has
been confirmed by the first ever report on the implementation of the Convention on Protection of
Migratory Species [13]. The report underlines that forty years after the CMS came into force, the
overall conservation status of protected species is still deteriorating [14, 15].

In the light of the initial assumptions of the article, the above conclusions must be considered as
a ‘nexus’. The first one within the “human dimension” and the second one in ecological. However
the supreme pragmatic results expected by the authors concern the primary “causative factors”
which should be closer to interdisciplinary human communication. That is the reason for the proposal
on empirical method, which consists of two sketches. Taking into account the positive scenario both
sketches shall enter the “viral” discussion. That’s why the authors would like to underline that the
article will bring measurable and continuous effects in case of development of similar plays during
everyday practice (without exaggeration).

The Results section is organised into two sketches, each representing one operationalised
application of the above method. A sketch is not a case study in the empirical sense; it is a bounded
interdisciplinary scenario designed to: select a concrete conceptual tension; anchor it in the relevant
normative and interpretative framework and translate its consequences into operational “lessons
learnt” for SEA/EIA practice and for the protection of ecological connectivity.

Each sketch follows the same internal structure: (1) core of the sketch, defining the focal
interconnection; (2) legal background, mapping the normative setting and interpretative sources; (3)
a critical point of disintegration (misunderstanding or a procedural/normative gap) showing how the
barrier effect accumulates in practice; and (4) lessons learnt, formulating transferable outcomes for
interdisciplinary cooperation and decision-making. The material used within the sketches consists of
binding legal acts, official guidance and soft-law instruments adopted under relevant international
and EU frameworks, complemented by jurisprudence and scientific literature. In this sense, sketches
function as a methodological bridge: they build a shared language between disciplines and expose
where the “quantity” of regulation does not guarantee the “quality” of nature protection.

As regards section “discussion” the presented model of cooperation has been dedicated mainly
(but not entirely) to the law-making stage. Next in the light of proposed model, the discussion has
been focused on the one of the most up to date topics regarding application of law stage. The effects
of the discussion should bring the added value in the form of conclusions of “science in practice”
nature. The conclusions must guarantee adequate solutions so as to immediate face the challenge
concerning transboundary impact of wind farms developments on migratory bird species.

3. Results
3.1. Sketch no 1 - Coherency of ecological networks v. “Coherency of law” principle

3.1.1. Core of the sketch

The main objective of the first sketch is to explain the interconnection between the determinants
of “coherency of ecological network” and the meaning of the “coherence of law” principle [Figure no
2]. As for the education of lawyers this sketch should be understood as an introduction to ecological
conditions, spatial levels and main threats to terrestrial, water and air migration of wild animals. On
the other hand the lawyers should give a feedback to their colleagues from ecological team explaining
why the “quantity” of legal regulations does not guaranty the “quality” of nature protection. The
presented case study proves that strong misunderstandings are the effect both of lack of adequate
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knowledge of law makers as well as the reckless approach of non-lawyers to interpretation of
fundamental legal concepts.

ECOLOGICAL AND LEGAL FEEDBACKS

“coherence of ecological network”

) COMMON LANGUAGE *
Representatives of SCIENCE IN PRACTICE Representatives of
ecology science VERTICAL & HORIZONTAL legal science
COOPERATION

“coherence of law” principle

Figure 2. Ecological-legal feedbacks linking ecological network coherence and the “coherence of law” principle

through a common language.

3.1.2. Legal background

Since the adoption of the Wetland Convention [16] until the entry into force of the Landscape
Convention [17, 18], no one of the global or European wildlife protection agreement has defined such
concepts as “ecological connectivity” [19], “ecological network” [20] or “migratory corridor” [21]. In
effect, in order to interpretate these terms for the purposes of administrative proceedings (e.g.
SEA/EIA) it is necessary to conduct the cross-check of several dozen of executive acts or voluntary
guidelines.. Such documents are regularly adopted during conferences and meetings of the Parties
of already indicated treaties, as well as the CMS, Convention on the Conservation of European
Wildlife and Natural Habitats [22] and the Biodiversity Convention [23].

3.2. Misunderstanding of Law

It should be noted that the only one definition concerning ecological connectivity has been
included in the main text of major conventions. It is the definition of “migratory species” adopted
under the CMS provisions. Paradoxically, the wording of the legal explanation constitutes the best
example of factual results of a lack of vertical and horizontal cooperation during legislative stage [24].
Unfortunately, the case concerns the recent EU official guidelines elaborated for the purposes of
implementation of the European Regulation referred to as “Nature Restoration Law”. As for the
water migration the main objective of the Regulation is to remove the obsolete barriers and reopen
rivers patency, especially for European diadromous fish species migrating to the sea. The list of such
species is compiled and publicly available as FishBase [25]. However while defining migratory fish
species the guidelines refers to the provisions of the Convention on Migratory Species [26].
Regardless of the protection status (Appendix I or II), CMS defines “migratory species” as the “any
population or any geographically separate part of the population of any species or lower taxon of
wild animals, members of which periodically cross one or more national jurisdiction boundaries”. In
effect if the potential beneficiaries would apply the text of the guidelines strictly and unconditionally,
the only one species determining the need for restoration of longitudinal connectivity will be the
Acipenser sturio (common name Baltice Sturgeon, European Sturgeon).
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3.3. Lessons learnt

The main reason for the above legal status is the lack of obligation on binding interdisciplinary
cooperation, which should be included in regulations on legislative techniques at all levels of nature
protection law making [27]. Based on the conclusions arising from sketch no 1, it must be remembered
that the disintegration of law, as well as the legal loopholes, are the main reasons for the loopholes in
ecological networks. In this metaphorical meaning, the ecological loopholes include fragmentation of
terrestrial habitats [28], infrastructural barriers concerning water and air migration [2, 29], as well as
insufficient conservation and restoration activities as regards status of migratory corridors. Next it
should be noted that the “coherency of law” principle assumes that the legal schemes are
appropriately integrated, regularly updated and free of systemic shortcomings [30]. In effect, the final
reflection shows that the overall coherency of ecological network is fully dependent on the
coherency of law [31]. In this context, coherent ecological networks at all scales of migration [32] must
fulfil the same criteria as a coherent legal system at all the levels of hierarchy of law [33].

3.4. Sketch no 2 - “Integrity between legal norms” v. “Integrity of the site”

3.4.1. Core of the sketch

The second sketch shows the interconnections between the achievement of nature protection
objectives such as the “integrity of conservation area” with the rules on “integrity between
substantive and procedural norms” [see Figure no 3]. At first it should be remainded that the nature
protection law establishes “qualitative standards and objectives” [34], which belong to the category
of “substantive norms”, also defined as “material norms” [35]. As for the education of lawyers the
main objective of this sketch should be understood as an illustration of exceptional character of nature
quality standards, which are variable depending on ecological and climate feedbacks. On the other
hand the lawyers shall explain to their colleagues from ecological team why the “nature quality
standards” must be appropriately integrated with procedural schemes such as environmental impact
assessment. In this context the authors” argumentation assumes that the major role of the competent
authority is to assess if the proposal of the plan or the project does not infringe nature quality
standards.

ECOLOGICAL AND LEGAL FEEDBACKS

“ecosystem/conservation area integrity”

------ D
.

3 COMMON LANGUAGE .
Representatives of SCIENCE IN PRACTICE Representatives of
ecology science VERTICAL & HORIZONTAL legal science
A COOPERATION :

“substantive and material norms integrity”

Figure 3. Conceptual scheme of ecological and legal feedbacks: building a common language (“science in

practice”) through vertical and horizontal cooperation between ecology and legal science.
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3.4.2. Legal background

The best example serving development of the common language is the literal meaning of Article
6(3) and 6(4) of the Habitats Directive [36] as well as Article 4(7) of the Water Framework Directive
(WED) [37]. It should be remembered that all of those provisions are dedicated i.e. to the protection
of ecological connectivity. The “conservation quality standard” established for the purposes of
protection of Natura 2000 network at the level of core areas is the “integrity of the site” (Article 6(3)
of Habitats Directive). This standard is of substantive nature because there is a general prohibition as
regards implementation of plans and projects adversely affecting the ecological conditions
determining favourable status of the integrity of the site. In case of the Article 4(7) of WFD, the
conservation standard as regards ecological status of water bodies is to maintain favourable physical
characteristics of the river (it means the hydro morphological status).

Under the provisions of Article6(4) of the Habitats Directive and art. Article 4(7) of the WED, the
exemptions from general prohibition may be granted only in exceptional cases. The specific
conditions of the derogations include i.e. such prerequisites as lack of less harmful alternative
solutions [38] and implementation of necessary mitigation or compensatory measures. If those
conditions are not fulfilled by the proposal of the plan or project, the authority conducting SEA or
EIA is obligated to refuse the authorisation of the submitted application [39].

3.4.5. Disintegrated law

As regards integrity between substantive and procedural norms, it must be noted that Articles
6(3) and 6(4) of the Habitats Directive are literally integrated both with SEA [40] and EIA Directive
[41]. That's because in the light of Article 6(3), the so-called “Habitats Assessment” concerns “plans”
and “projects”. On the contrary, Article 4(7) of WFD uses such terms as “new modifications” or
“human development activities”.
One of the few legal analyses concerning the applicatory improvement of Article 4(7) of WFD
concludes that the hurdle for the correct and uniform application of this provision is the lack of
explicit procedural rules for the assessment [42]. At the same time, the authors of the analysis indicate
that the Article 4(7) should be applied not only during EIA but also as regards SEA procedures.
Actually it has a cardinal role regarding the maintenance and restoration of longitudinal connectivity
of the rivers, especially as regards undisturbed migration of diadromous fish species. However this
viewpoint has not been justified in the text of analysis by any official statement which in the best
variant should be based on the European Court of Justice (CJUE) rulings. The authors of this article
used the words “in the best variant” because interpretation powers of the CJUE are of law making
nature. In fact it must be noted that nearly all of the rulings of the CJUE concern cases assessing
conformity of individual projects with the requirements of Article 4(7) of Water Framework Directive.
Those judgments do not even point out that Article 4(7) may also cover plans and programmes
subject to SEA procedure. Except one — Court Judgment in case C 525/20 [43]. The Judgment of the
Court (Second Chamber) is of 5 May 2022. Since then, Case C-525/20 has been discussed in doctrinal
commentaries and in peer-reviewed scholarship [44, 45, 46], which consistently emphasise that
competent authorities are not allowed to disregard temporary and short-term impacts “without long-
term consequences” in the deterioration assessment, unless it is clear that such impacts are, by their
nature, capable of having only a minor effect on water body status. In this sense, the later literature
treats C-525/20 as consolidating a stricter authorisation-stage reading of the non-deterioration
obligation and the practical relevance of the Article 4(6)—4(7) logic where deterioration cannot be
ruled out.

3.4.6. Lessons learnt

Based on the conclusions arising from sketch no 2 it should be noted that the impact of hydro-
technical barriers on catadromous, amphibiotic fish species migrating from the sea to rivers’
spawning grounds depends on the migration route length, the number of barriers necessary to
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overcome, the presence and type of mitigation measures (such as rapids, semi-natural bypasses,
technical bypasses), and their suitability for ecological needs of particular species (e.g. greater ability
to overcome strong currents in salmon and sea trout and lower ability in vimba and river lamprey)
[47].

Taking into account the scope and objectives of this article as well as the potential subject of
future interdisciplinary discussions, now it should be clear why in the case of Article 4(7) of WED,
there is a lack of clear and precise integrity between substantive and procedural regulations. In effect,
the overall longitudinal connectivity of the European rivers is not sufficiently protected. That is the
reason why the competent representatives of environmental law jurisprudence underlines that:
“Provisions of the SEA Directive and the EIA Directive not backed by a substantive legal regime
should be treated as low-quality administrative standards, the application effectiveness of which
depends solely on the competence of administrative bodies” [48].

Based on the conclusions arising from both sketches, the authors formulate operational
recommendations for SEA/EIA practice in the form of framework cooperation agreements (Figure no
4) and a set of key definitions proposed for transboundary SEA (Table 1).

4. Discussion

If the science utility principle remains valid, the authors recommend implementing the
“framework cooperation agreements”. Considering that nature protection law belongs to the
administrative branch of legal science, the cooperation model at the legislative stage should be based
on the constitutional rules and the sequency of steps presented in Figure no 4.

INTEGRATED SCIENCE APPROACH REGARDING ADOPTION OF REGULATIONS
ON THE PROTECTION OF ECOLOGICAL CONNECTIVITY

W/ Integratod nature
e
Elaboration of Al integrat
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Data Basls Unitorm, rationat and of ecologicsl cbjectives
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Environmental law practitioners and legislators

Repeasentatives of exact sckence {l.2. biology, ecology, hydrobiology, science on Earth, climatology)

Figure 4. Five-step integrated approach to regulation-making for ecological connectivity and the distribution of

interdisciplinary responsibilities.

Today, a number of emergency topics raise serious concerns about the future of ecological
connectivity. In the authors’ opinion one of the most critical is the lack of international and
transcontinental cooperation in the field of impact assessments of wind farm developments on
migratory birds species. However, despite of the international community readiness as regards
strengthening the wildlife legislation, it must be underlined that there is no more time for a passive
approach. This case gives an ideal ground for entering the discussion between decision makers,
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scientists and practitioners. Moreover the process of recommended cooperation will in fact verify the
thesis and argumentation presented in this article. Starting from vertical and horizontal cooperation,
the authors suggest to continue the dialog on the basis of specific topic in accordance with the
sequency of steps presented in Figure no 4. In effect one of the main elements of the preparatory
works is to fill the gap in conceptual framework which should be used consequently in the course of
all parallel SEA procedures. The Table no 1 consists of proposals of most important definitions
elaborated by the authors as an incentive for further analysis on methodological aspects of
transboundary impact assessments.

CONCEPTUAL FRAMEWORK FOR

THE PURPOSES OF TRANSBOUNDARY "“SEA”"
OF WIND FARMS DEVELOPMENT PLANS

AIR SPACE MIGRATORY BIRD CORRIDOR — means vertical and
horizontal parameters of the air space ranging from the earth'ssur-
face to the highest cruising altitude expressed in the form of har-
monized or standardized geographically explicit data, including in
each case stretches of regular cruising altitude, stop fanding and
fly off coordinates.

FAVOURABLE STATUS OF AIR SPACE MIGRATORY BIRDs
CORRIDOR — means an actual situation where the localisation,
height or other technical parameters of existing, approved and
ptanned objects above land or see level do not disturbing migra-
tion patterns during regular flight. stop landing and fly off stages.

FAVOURABLE REFERENCE AREA OF ECOLOGICAL NETWORK

— means total area of aquatic and wetland habitats or ecosystems
focated at the migratory route in a given biogeographical or ma-
rine region that is gualitatively and quantitively considered as an
optimum necessary to ensure the long-term viability of the typical
migratory bird species.

ALTERNATIVE SOLUTIONS INTEGRATED STRATEGIC ANALY-
SIS — means analysis conducted during transhoundary SEA proce-
dure involving all Parties exercising jurisdiction over the migratory
corridor, whereas the localisation variants of Infrastructural ob-
|ects shall fulfil geographic coordinates ensuring favourable status
of the corridor

SIGNIFICANT IMPACT ON THE STATUS OF MIGRATORY BIRD
SPECIES — means an actual situation where the cumulaticn of
Impacts resulting from existing. approved and planned network
of infrastructural objects or/and natural or human-induced im-
pacts or failures affect favourable reference area of ecological
network or air space migratory corridor.

MITIGATION MEASURES — means analysis of alternative local-
Isation of new infrastructure, installation of all necessary mitiga-
tion equipment on existing or new infrastructural objects, as well
as regular replacement and upgrade of the equipment along with
conclusions of monitoring reports or technological improvements
acknowdedged by competent international bodies.

COMPENSATION AND RESTORATION MEASURES — means im-
plementation of a complex of measures necessary for the return
of damaged natural resources and/or impaired services to baseline
conditions as well as initiation of processes assisting the recovery
of an ecosystem or habitat in order to improve its structure and
functions.

Table 1. Proposed definitions for transboundary SEA of wind-farm plans: migratory bird corridor, favourable

status, alternative solutions, impacts, and mitigation/compensation measures.

The list of definitions should allow the international and national decision-makers,
administrative authorities and the consultancy sector (executors of SEA reports) to find the common
language as soon as possible. Moreover the order of the terms presented in Table no 1 is not random,
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rather it was elaborated in accordance with the rules on good practices in inter-team cooperation, as
well as the sequence of procedural steps during strategic environmental assessment. As it was
mentioned during both sketches, the members of SEA executory teams must understand the roles
and expectations of all cooperating experts as regards preparation of entry data, the rules on
appropriate assessments and other aspects of SEA which are determined by interpretation of the
mentioned terms. Moreover, the adopted or recommended methods must be supervised on a regular
basis in order to assess if they bring expected results.

The next stage of the discussion, which is so serious challenge that it should be the subject of
subsequent article, concerns indication of the most appropriate legal basis for SEA’s as regards
particular migratory routes. Presentation of the geographic explicit data on the location of migratory
corridors belongs to ornithologists and GIS experts. This data should be submitted to environmental
lawyers in order to assess which one of the convention, executive agreement or MoU creates the most
appropriate empowerment for entering the intergovernmental negotiations. As a general rule the
majority of migratory birds executive agreements have been adopted under the auspices of CMS and
are available at Secretariats website (subdomain: CMS instruments). The exceptional legal basis
concern bilateral Conventions signed by USA with Canada in 1916, Mexico in 1936, Japan in 1972,
and Russia in 1976 [49-52].

In the meantime the ornithologists, GIS and IT experts shall be responsible for creating the data
basis gathering the conclusions of the latest reports on migration patterns, conservation status of
specified species and finally collective or specific flyways monitoring reports.

The above analysis should be compiled in the form of entry reports as a result of cooperation
between the Secretariats of the Conventions (executive agreements, MoU) with scientific institutions
and non-governmental organizations. The reports shall be then submitted to competent national
bodies in order to corelate and give a feedback on the status of existing, approved and planned wind
farm projects. Basing on the conclusions of comparative ecological, legal and infrastructural analysis
the formal process on scoping and establishing of methods of SEA’s should begin.

5. Conclusions

The final recommendation resulting from the discussion assumes that in case of international
environmental agreements dedicated to the protection and restoration of continental or global natural
resources, certain specific conditions must be met:

1. the major Conventions must ensure a coherent conceptual and conservation schemes;

2. in case of overlapping of the subjective matter, the Conferences of Parties and Secretariats of
the Conventions are obligated on the basis of the existing texts of agreements or its executive
acts to harmonise the sets of implementation measures;

3.  in case of necessary actions that should be undertaken by several parties, the competent
governments should adopt appropriate legal measures concerning common rules,
methodology, and public tenders, as well as indicate national administrative bodies
responsible for certain decisions and cooperation with involved foreign administrations.

The special discussion which the authors would like to open considers symbolic modification of
the content of journals falling within the scope of such sciences as biology, ecology, science on Earth,
hydrology, hydrobiology, environmental protection and management as well as law and economy,
etc. It would be very helpful for removing the “barrier effect” within horizontal and vertical
dimensions, even in the way of publication of short, interdisciplinary case notes, viewpoints or letters
to editors. If the policy of these journals allows for open discussions across sciences the proposal will
also result in new audience originating from practitioners’ sectors, including both public

administration and consulting. There are no doubts that such state of facts will increase the
effectiveness of nature protection policy.
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