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To Act or not to Act
Biatlowieza Forest under Conflicting Ecological Paradigms

Klaus v. Gadow?, Chris J. Cieszewski?, John A. Kershaw Jr.3

Biatowieza, a national treasure to the people of Poland and a unique ecosystem of historical significance, has
become a site of intense international debate, following a large scale Bark Beetle (Ips typographus) outbreak. The
controversy centers around two opposing ecological paradigms: 1) Ecosystems without human interference would
eventually reach a climax state that is self-regulating and in equilibrium (The No Action paradigm); 2) Trees infected
by Ips typographus should be salvaged in order to reduce CO, emissions, lower the fire risk, and prevent the collapse of
healthy tree communities (The Adaptive Action paradigm).

This contribution analyzes historical evidence and recent issues related to the management of Poland’s Biatowieza
Forest. It presents a proposal towards a negotiated landscape design that allows for small-scale spatial mixing of
different land-uses. Bialowieza Forest can become a unique example of a continuously evolving forest landscape that
is resilient to fluctuating environmental conditions, human values, and societal demands®.
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Introduction. Bialowieza Forest, a national treasure
to the people of Poland, is of particular interest to the
international research and conservation community
because of its relatively large area and unique history
(Sekowski, 2011). The Polish part of Bialowieza Forest
comprises four distinct spatial entities: the Bialowieza
Forest District (12,593 ha), the Biatowieza National Park,
which is a World Heritage Site, (10,517 ha), the Browsk

Forest District (20,417 ha) and the Hajnéwka Forest
District (19,654 ha). The Bialowieza Forest, Browsk
and Hajnowka districts constitute the «Promotional
Forest Complex» (the «Puszcza Bialowieska») where
tree harvesting is allowed, subject to certain limitations
imposed by the European NATURA 2000 network,
to ensure the long-term survival of Europe’s most
valuable and threatened species and habitats.
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While the Spruce Bark Beetle (Ips typographus)
has been present in the Biatowieza Forest at least
since the early 1800s (Brincken, 1828, Cieszewska
and Cieszewski 2019), the dramatic outbreak within
the past 25 years is unprecedented. Bark Beetle
outbreaks have profound social, economic, and
ecological consequences, causing a complete change
of the landscape character and deeply affecting the
perception of the local communities. The ban on
salvaging infected trees has resulted in an explosion
in the rate of infestation of healthy spruce trees in
Biatowieza Forest that threatens to cause a collapse
of extensive forest areas. It has also initiated an
environmental conflict that has been characteristic
after bark beetle proliferations in other regions of
Europe (Stadelmann, Bugmann, Meier, Wermelinger,
& Bigler, 2013). Two opposing ecological paradigms
often cause these conflicts:

a) The No Action paradigm: trees infected by Ips
typographus should not be salvaged; without human
interference, the ecosystem would eventually reach a
climax state that is self-regulating and in equilibrium
(Worster, 1994). In addition, specific ecosystem
dynamics following a natural disaster, such as a Bark
Beetle outbreak, are an interesting object of research,
and should be left as an «open-air laboratory».

b) The Adaptive Action paradigm: trees infected
by Ips typographus should be removed timely and
continuously in order to reduce CO, emissions, lower
the fire risk and slow down, and hopefully prevent
the further collapse of healthy tree communities. The
specific ecosystem dynamics following a Bark Beetle
outbreak are well known (Miiller, Noss, Bussler, &
Brandl, 2010, Novakova, & Edwards-Jonasova, 2015),
and there is no justifiable reason to maintain additional
«open air laboratories» by protecting uncontrolled bark
beetle proliferation given the destructive nature of
these outbreaks.

Patch-driven Bark Beetle outbreaks are challenging
to control even with active management, but if left
untreated can cause significant ecological change
(Okland, Nikolov, Krokene, & Vakula, 2016).
Attempting to apply a «no action» policy in the forest
risks rapid ecological collapse, with a potential for
severe ecological disaster for species dependent upon
mature conifer forests, as well as significant social
and economic consequences for the people living near
the forest.

Methods and Objectives. We will analyze historical
evidence and recent literature in an attempt to contribute
facts and logic to the dispute over the National Park
and the Dying Forest. A second objective is to develop
a landscape model that would satisfy the goals of the
Biatowieza National Park directorate. The directorate
recently emphasized that «Management should
always aim at finding a balance between biodiversity
conservation, sustaining of ecosystem services and
assuring fair distribution of the costs and benefits of
conservation, especially to local inhabitants» (Pabian,
& Jaroszewicz, 2009). We will develop an integrated
approach that allows for diverse values and ecological

services consistent with the history of Bialowieza
Forest and future vision of the landscape as a whole.

Results and Discussion. The management of
Bialowieza Forest is subject to various national Acts
and Regulations as well as a series of international
restrictions. The Polish State Forest Administration has
a statutory obligation to protect the forest and to ensure
its continued existence by preventing its destruction.
Item 9 of the UNESCO Directive World Heritage
does not allow for human intervention into «natural
processes» in certain areas of the forest. The «Habitats»
directive of Natura 2000 specifies the preservation of
habitats of importance for the ecological community,
which in the case of a large scale Bark Beetle gradation,
is impossible to achieve without human intervention.
There are areas where tree harvesting is controlled
subject to the regulations of Natura 2000 and the
requirements of the Polish-Belarusian UNESCO World
heritage site «Biatowieza Forest». This includes nature
reserves and «reference areas»; special landscape
protection areas for certain bird species; protection of
«nature monuments» as well as «pioneer» and wetland
forests. All these administrative and legal requirements
are spatially relevant. Specific restrictions that apply
in particular spatial units may be irrelevant in others.
The complexity of the somewhat contradictory legal
and administrative restrictions complicates planning
and policy-making. Any attempt to solve the conflict
must, therefore, recognize the spatial relevance of the
different legal frameworks.

The dispute over the National Park and the Dying
Forest. The issue of how to control the beetle outbreak
is part of a much larger conflict about how to manage
the whole of Biatowieza Forest. Three issues, the
primeval status of the park, the ecology and health
of forests outside of it, and the future management of
the forest, are interlinked in public discourse in ways
that have obscured how the public understands the
forest, its history, and ecology. Activists warned in the
Guardian on May 25, 2016, that the harvesting of dead
trees will destroy «an ecosystem untouched for 10,000
yearsy. In perhaps one of the most egregious examples,
protests were held in Ottawa, London, Edinburgh, and
Copenhagen to «prevent the impending destruction of
the forest by the local foresters» because of an email
sent around by a biology student from Finland who
had never visited Biatowieza himself (Franklin, 2002).
Photographs have been published showing artificial
smoke rising among majestic trees to create illusive
effects of a «mystic ancient forest». Such visual tricks
show the landscape not as it is, but as an illusion
(Gutowski et al., 2000, Franklin, 2002).

Activists have selectively used evidence to deny the
extent to which the existing National Park is a thoroughly
altered landscape that has served, and continues to
serve, the needs of its inhabitants. Sensational media
reports, which created the myth that Biatlowieza Forest
is a «dying forest destroyed by foresters» is a gross
distortion of the truth, because the Bialowieza Forests
are the result of a long history of forest management
and trade in the Baltic (Sunseri, 2012).
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A long History of Human Use. The Biatowieza
Forest in Poland is a complex socio-ecological system
that has been shaped by active human management
that can be traced back at least five hundred years.
Bialowieza Forest is a remnant of the lowland forests
that once covered much of the central European
lowland plains (Falinski, 1986). In the 14th century,
the forest became the royal hunting ground of the
Jagiellonian kings (Samojlik et al., 2013). While
sovereignty over Biatowieza Forest has shifted
many times over the last 600 years, the forest largely
remained the reserved hunting grounds of the ruling
classes (Schama, 1995). As a result, Bialowieza
Forest is one of the few lowland forests in Europe
that has never been completely cleared of forest cover
(Pabian, & Jaroszewicz, 2009). The fact that the
forest has for a half-millennia existed as the protected
reserve has predominated in nationalist accounts and
in contemporary environmentalist discourse about
the forest’s «primeval» conditions (Schama, 1995,
Franklin, 2002, Sunseri, 2012, Blavascunas, 2012).

The argument that Bialowieza Forest is primeval
or untouched is based on a highly selective reading of
history that denies the longstanding human management
and use of the forest. One only has to examine the
geography of Biatlowieza Forest to understand humans
used and actively shaped the forest for centuries.
The existence of navigable rivers through the forest
that connect to the Vistula River and the Baltic Sea
provided a means of transporting forest products
(Brincken, 1828, Hedemann, 1939, Schama, 1995,
Cieszewska and Cieszewski 2019). As early as 1410,
the rivers of the Bialowieza Forest were noted for their
transportation use and economic importance (Brincken,
1826, http://www.historytoday...). The forest has
historically been more open than today (Vera, 2000).
Pollen profiles analyzed from peat bogs in the National
Park show increases in the charcoal/pollen ratio from
around 1430 (Mitchell, & Cole, 1998), which supports
evidence that the forest was intensely settled during the
6th to 12th century (Hedemann, 1939, Gorska, 1976)

and that arable farming and animal husbandry were
commonly practiced in the forest through the clearing
of meadows (Franklin, 2002). Fires were widespread
from 1653 to the late 1700s, supporting assumptions of
an open, Pine-dominated forest with substantial human
influence on the fire regime (Niklasson et al., 2010).
Such evidence, painstakingly collected by scientists in
Biatowieza Forest, is essential to support policy and
decision-making.

Historical memoires provide a detailed description
of Bialowieza Forest in the early 1800s. Detailed
descriptions of the forest conditions, including sizes
and volumes by tree species suggest that a reasonably
detailed inventory of the forest must have been
available. That timber was an essential contributor to
the local economy (Brincken, 1828, Cieszewska and
Cieszewski 2019). Additional information on the game
population, the use and control of fire in the forest,
and the detailed description of hunting, all paint a
picture of a forest intensively managed by humans. Of
particular interest regarding early human activity is a
map from 1639, which shows the forest subdivision
and the boundaries of forest compartments before the
third partitioning of Poland (Hedemann, 1939). Traces
of human activity are visible on at least 90% of the
present forest boundaries (Falinski, 1986).

One of the most significant human impacts was the
maintenance of high populations of large herbivores
for royal hunting through the centuries. The last yew
trees, a species known to be particularly vulnerable to
browsing, disappeared in Biatowieza Forest during the
19th century (Wiecko, 1972). Large herbivores, which
are protected in the Biatowieza National Park, act as
a filter by favoring a few species that are capable of
withstanding the browsing pressure, thus reducing
the natural species diversity (Kuijper et al., 2010,
Pommerening, Brzeziecki, & Binkley, 2016). Special
control plots for assessing the effects of browsing would
complement existing field plots in the Bialowieza Park
and thus contribute to a better understanding of this
crucial issue (Fig.).

Figure. Fenced (left) and unfenced (right) area

Philosophically, the push to maintain «virgin»
or «pristine» environments without humans is a
product of a long line of Western thought about the
separation of humans from nature. This idea has had
many negative social and ecological impacts, such
as the dispossession of indigenous people from their

showing the effect of browsing by large ungulates

traditional lands and the belief that fenced-in protected
areas inevitably produce good conservation outcomes
(Wapner, 2014, Purdy, 2015). The belief that humans
were separate from nature-inspired practical efforts,
such as early forestry, to manage nature primarily for
human benefit (Barton, 2002). A new preservationist
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impulse emerged in the mid-nineteenth century that
called for protecting nature in a state of «wilderness»,
free from humans (Bennett, 2015). Utilitarian and
preservationist views have provided justifications for
the dispossession of existing local interests (Westoby,
1987, Gibson, Margaret, McKean, & Ostrom, 2000,
Blavascunas, 2012, Bennett, 2015).

Frederic Clements (Clements, & John, 1938)
popularized the idea that ecosystems without human
interference would, through succession, reach a climax
community that was self-regulating and in perpetual
equilibrium. The idea that «nature» naturally tends
towards equilibrium inspired a wave of hands-off
management experiments in national parks throughout
the world, beginning in the 1950s and 1960s, that
continues to this day (Worster, 1994). There has been
significant push-back against these policies, because
managers recognize now that humans have always
been integral parts of the ecosystems, and human
action, if removed entirely, can have significant and
unexpected ecological consequences in protected areas
as seen by efforts to use natural policies for fire and
elk in Yellowstone National Park or moose and wolf
populations on Isle Royale (Peterson, 1999).

Landscape Models for Reconciling Diverse
Interests. At least two conditions are required to avoid
a major conflict: knowledge of the impending problem
and the political will to act (Carment, & Garner,
1999, Woocher, 2001). The Bialowieza National Park
directorate recently emphasized that «Management
should always aim at finding a balance between
biodiversity conservation, sustaining of ecosystem
services and assuring fair distribution of the costs and
benefits of conservation, especially to local inhabitants»
(Pabian, & Jaroszewicz, 2009). An integrated approach
that allows for diverse values and ecological services
is consistent with the history of Biatowieza Forest.
However, to achieve and maintain such integration is
not a trivial task. The practical implementation of that
vision requires pragmatic concepts of landscape design.

Zoning. The primary purpose of zoning is to assign
land use opportunities and restrictions to specific areas,
regulating activities, which will be acceptable, and
thus preventing land-use conflicts. Zoning has been
proposed, for example, as a means to offset the impact
on timber production from increased environmental
demands (Ontario Ministry, 2000). An advantage of a
zoning approach is the spatial segregation of types of
land-use based on specific sets of rules and regulations
in a simple and straight forward implementation. Thus,
zoning may be useful as a very first response to a
conservation conflict. A disadvantage is the large scale
entrenchment of simple rules and regulations. Zoning
usually limits the fine-grained range of spatially relevant
options and may thus impede continuous adaptation to
changing public demands and environmental conditions.

Small-Scale Spatial Mixing. Small-scale spatial
mixing of different options, based on new pragmatic
theories, is preferable in generating a continuously
evolving landscape in response to human demand and
changing environmental conditions (Haber, 2004).

Transdisciplinary systems approaches to landscape
design have been proposed where the role of humans
in the people—landscape interaction proceeds in
mutually influencing loops of actions and reactions
(Tress, & Tress, 2001). New concepts, such as the
«Multiple Path Design», are based on advanced models
of ecosystem dynamics and the preferences of bona
fide stakeholders (Gadow et al., 2007). Many other
approaches exist accounting for the sensible Forest
Practices Codes allowing for sustainable harvesting
and contemporary efficient inventories (e.g. Manning
and McDill 2012, Lowe and Cieszewski 2014).

The original subdivision of Bialowieza Forest
reveals a systematic grid of primary units of landscape
design (Brincken, 1826, Hedemann, 1939). The
development of each of these primary spatial units
through time is affected by a succession of events.
Each primary spatial unit follows an ecological path
that is defined by a particular set of events (including
a conscious «No Action» policy or a «protect old
habitat trees» policy) within a particular time frame.
Each ecological path is associated with a series of
outcomes, and new technology allows the simulation
of such ecological paths, resulting in a «multiple path
design» that provides long-term solutions and spatially
explicit solutions for conservation conflicts. The book
«Designing Green Landscapes» presents examples of
multiple path designs that help generate a continuously
evolving landscape in response to human demand
and changing environmental conditions (https://link.
springer.com/book/10.1007/978-1-4020-6759-4).

Discussion. Given the largely one-way push to
create protected areas, scientists and policy makers
need to be careful of embracing a strict and simplistic
protected areas’ framework, because there is mounting
evidence that this can cause problematic and unexpected
ecological, social and economic changes. Strict
protected areas policies, especially those advocating
«no action» or «hands-off» policies, promote the
view that humans are not part of nature and have little
role to play in ecological functioning.

Over the past few decades, it has become clear,
however, that the separation of humans from nature is
a cultural construct of relatively recent origin that has
negative impacts on people and can cause significant
unexpected ecological change (Wapner, 2014).
«Nature» does not exist apart from humanity; the world
we will inhabit is the one we have made (Purdy, 2015).
A significant amount of research has traced the negative
social, cultural and economic impacts of people living
near protected areas in developing countries. However,
less has been focused on developed countries. A study
reviewing developments during the past half century
based on principles of naturalness, found that, contrary to
expectations, managing exclusively for naturalness did
not serve to protect all wilderness values and purposes
(Bowman et al., 2011). Significant resources and active
management are required to preserve ecological values
in protected areas because such areas are not self-
regulating. Ecological reconstructions show that the
world’s ecosystems have changed significantly during
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the Holocene as a result of interactions between human
action, especially from fire and agriculture (Bowman
et al.,, 2011), and environmental conditions, such as
natural and human-induced climate change (Parmesan,
2006). A comprehensive investigation into whether it is
possible to restore the forests of the American north-east
to a historic «natural» condition concluded: «there are
no static baseline conditions that exist or have existed
for comparison with current conditions or for use as a
target for restoration activities» (Foster et al., 2008).

There is a growing concern about the potential of
rapid forest decline throughout many of the world’s
forests as a result of a conjuncture of human and natural
processes (Trumbore, Brando, & Hartmann, 2015).
The outbreak of Bark Beetle infestations in central
Europe is one of the most dramatic of these changes.
There is little philosophical, historical or ecological
justification for stopping humans from continuing to
shape and influence the ecosystems of the Bialowieza
Forest. A more diverse landscape-including mixed
hardwoods and softwoods, remnant old-growth, open
woodlands, and commercial forest-would provide the
greatest diversity of forest structure with a broader
array of ecological services.

Schama (1995) precedes his famous monograph
«Landscape and Memory» with a citation of Henry
David Thoreau: «It is in vain to dream of a wildness
distant from ourselves. There is none such. It is the bog
in our brains and bowels, the primitive vigor of Nature
in us that inspires that dreamy. He continues on page 9:
«Even the landscapes that we supposed to be most free
of our culture may turn out, on closer inspection, to be
its producty.

Conclusions. The argument that Biatowieza Forest
is primeval or untouched is based on a highly selective
reading of history that denies the longstanding
human management and use of the forest. One only
has to examine the history of Bialowieza Forest to
understand that humans have actively shaped the
forest for centuries. The effects of drought and beetle
infestations are causing dramatic ecological changes in
central Europe. There is little philosophical, historical
or ecological justification for preventing humans from
continuing to ensure the sustainability of the basic
functioning of the Bialowieza ecosystems. A diverse
landscape, with uneven-aged, multi-species, and
old growth forests, will provide a desirable array of
ecological services. This requires effective control of
beetle proliferations and the browsing pressure. Small-
scale spatial mixing of different land-uses in response
to the preferences of bona fide stakeholders is possible
using advanced models of ecosystem design.
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RiaTn un He pgiaTn
BbinosesbkKa lNywa 3 nornaay KOHPRIKTHNX
€KONoriyHnx napagurm

Knayc ¢. lapos', Kpic Llewescbkuin?, xoH Kepuoy?

binosespka [lyma, HanioHanbHUi ckap® 1 Ha-
ceneHHs IlombIi, CTAHOBUTE OCOOIMBHUH 1HTEpEC IS
MIXXHApPOJIHOI JOCHITHUIBKOI Ta TPUPOIAOOXOPOHHOI
CHIIEHOTH Yepe3 HOTOo BITHOCHO BEJMKY IUIOILY Ta YHi-
KaJlbHY iCTOPIIO.

i xoH(]IIKTH YacTO 3yMOBJEHI JBOMa MPOTHIIEK-
HUMH €KOJIOTIYHMMH TapaurMaMu: a) mapagurma «oe3
Nif»: mepeBa, 3apakeHi THIorpadoM, HE IMOTPiIOHO
psTyBary; Oe3 BTpy4YaHHS JIIOOUHH €KOCHCTEMa MOXKE
BPEIITI-PELIT JOCATTH KYJIbMIHAIIIMHOTO CTaHy, SKUH €
caMOpEeTyIIoloYnM 1 BpiBHOBakeHUM (Worster, 1994).
Kpim Toro, cnenudivHa quHAMiKa €KOCHCTEMH MiCHs
CTHUXIHHOTO JIMXa, HAITPUKIIa, CIajiaxy pO3BHTKY KOPOi-
1, € IKaBUM 00’ €KTOM IS TOCITIHKEHHS, 1 HOTO BapTO
3aJIMIIATH SIK «J1a00paTopiro mia BIIKpUTUM HEOOM». b)
napajurMa aJialTUBHOIL Jii: AepeBa, 3apaXKeHi THUIIOTPa-
(hom, He0OXiTHO BUAAISATH CBOEYACHO Ta TOCTIHHO, 00
sMenumtd BUKHAUM CO,, 3HM3UTH PU3MK BUHHKHEHHS
MOKEK Ta CIIOBUILHUTH, 1, CIIOAIBAEMOCH, 3aITOOITTH TI0-
JIANbIIiN 3arnberi 3M0pOBUX AEPEBHUX yTPYTIOBAHb.

Crenmngiyna quHaMiKa PO3BUTKY €KOCHCTEMH ITic-
75 crianaxy po3BUTKY Kopoima moOpe Bimoma (Miiller,
Noss, Bussler, & Brandl, 2010, Novakova, & Edwards-
Jonasova, 2015), i HeMae BaroMux MPUYUH MiATPUMY-
BaTU JTOJATKOBI «J1a00paTopii miJl BIIKPUTUM HEOOM»,
YHEMOXJIUBIIIOIOUM TaKUM YMHOM 3aXMCT BiJl I1OJaJlb-
IOT0 HEKOHTPOJILOBAHOTO PO3MOBCIOAKEHHS KOpoina,
1 BpaxoBYIOYH PYHHIBHUI XapakTep LUX Clajaxisb.
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Kpic /. Jewescokuii — npodecop xadeapu OLIHIOBAHHS IIO-
crauanHs BojokoH, WSFNR, Vuiepcurer [xopmxii, Adinu

GA, 30602, CIIIA. E-mail: thebiomat@gmail.com  ORCID:
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3 Iwon A. Kepwoy — mupodecop ICOBOr0 TrocrmomapcTsa

VYV crarti mpoaHaTi30BaHO ICTOPWYHI CBiTYEHHS
Ta HOBITHIO JIiTEpaTypy, 3 HAMaraHHsAIM BHECTH (ak-
TUYHUN MaTepian Ta JIOTiYHI MipKyBaHHS B Cymep-
euky npo HamioHanpHUI mapk Ta BMHPAIOYHH JIiC.
[Hma Meta, Ha SIKy crpsiMOBaHa poOOTa — po3pooHUTH
naAmadTHy MojeNb, sika O BiANOBiaia UM JIH-
pektii Hamionameaoro mapky «binoBespka Ilyrmmay.
Po3pobneno iHTerpoBaHMiA MiAXi, SIKAUH 1a€ MOXKIIH-
BiCTh OXONHTHU PI3HOMAHITHI IHHOCTI Ta €KOJOTI4HI
MTOCIYTH, IO BiNOBITafOTH icTOpii bimoBe3bkoi mymti
Ta MaiiOyTHEOMY OaueHHIO JaHAWAPTY B LiIOMY.

Aprymenr mpo Te, mo binosespka [lyma € nepso-
30aHHOIO UM HEAOTOPKAHHOIO, I'PYHTY€ETHCS Ha JyXKe
BUOIPKOBOMY YHTaHHI iCTOPI, sIKa 3amepeuye icToOpud-
HO TpHUBAJIC TOCTIOJAPIOBaHHS Ta BUKOPHUCTAHHS JICY
monbMH. Bapro numie BHBYMTH icTOpito bimoBe3pkoi
mynti, mo0 3po3yMiTH, 1O JIIOOU aKTHBHO (opmyBa-
JM JTic cTomiTTaMu. Hacmigku mocyxu Ta 3apakeHHs
MIKiTHUKaMHA 3yMOBJIOIOTH Pi3Ki €KOJIOTiYHI 3MiHU B
HentpanpsHiit €Bponi. ®inocodcebke, iCTOpUYHE YH
€KOJIOTiuHEe OOIPYHTYBaHHS HE Jla€ MiJICTaBy sl TOTO,
mo6 oM HE MOTIM TPOAOBXKYBaTH 3a0e3redyBa-
TH CTiMKicTh 0a30BOTO (DYHKLIOHYBAaHHS €KOCHCTEMH
binosesxoxs. PisHOMaHITHHE naHmadT 3 Pi3HOBIKO-
BUMH, Pi3HOBHJOBUMH Ta CTApOBHHHHMH JIiCaMHU 3a-
Oe3meunTh Oa)XKaHU KOMIUIEKC EKOJIOTiYHUX TOCIYT.
g uporo notpideH epeKTUBHII KOHTPOIb 3a TOIIH-
PEHHSAM IIKITHUKIB 1 peKpeamiifHiM HaBaHTKEHHSIM.
JpibHoMaciiTabHE TPOCTOPOBE 3MIIIYBaHHS Pi3HHX
BHJIIB 36MJICKOPHCTYBaHHS Y BiATIOBiAb Ha mpedepeH-
ii J0OPOCOBICHHX 3aI[iKaBICHUX CTOPIH MOXIIUBE 32
JIOTIOMOTOI0 BUKOPUCTAHHS Pi3HUX BHIIB 3€MIIEKOPHC-
TyBaHHS Y BIATIOBIIb Ha TpedepeHiIii.

KarouoBi cioBa: BiloBex:ks; IiTICHICTE €KOCHC-
TEMH; KOPOII; OXOpOHA MPUPOH; TTeli3aKHa MOJIEIb.
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OXpaHHO# OOIECTBEHHOCTH U3-32 €r0 OTHOCHTEIHLHO
OOJIBIION TIOIAAN ¥ YHUKATIBHOU UCTOPHUH.

OTH KOHQIIUKTBI YacTo OOYCIIOBIICHBI JBYMS
IIPOTHBOIIOIOKHBIMU 3KOJIOTHYECKUMH ITapaiurMaMHu:
a) mapagurma «0e3 AeHCTBUID»: AEepeBbs, 3apa>KeHHBIC
Tunorpadom, He Hy)KHO cracarh; 0e3 BMEIIaTelIbCTBa
9eJI0BEKa IKOCUCTEMA MOXKET B KOHIIE KOHIIOB 10OCTHYb
KyJIbMUHAIIMOHHOTO COCTOSIHHUS, KOTOPOE SIBIISIETCS
caMoperyaupyeMbiM U ypaBHOBemieHHbIM (Worster,
1994). Kpome Toro, crmemuduyeckas JIHHAMHAKA
9KOCUCTEMBI MOCIIe CTUXUHHOTO OeICTBHS, HaIpUMep,
BCIBIIIKA Pa3BUTHUSI KOPOEJA, SBISIETCSI WHTEPECHBIM
00BEKTOM U1 MCCICIOBAaHMS, U €€ CIEAYEeT OCTAaBUTh
Kak «J1abopaTopHIo Mo OTKPBITEIM HeOom». b) mapa-
JIMTMa aJIalITUBHOTO JIEHCTBUS: JIEPEBbs, 3apakeHHbIC
Ttunorpagom, HeOOXOOUMO YIAlsiTh CBOEBPEMEHHO U
IOCTOSIHHO, YTOOBI yMeHbIUTHL BbIOpockl CO,, cHu-
3UTh PHCK BO3HUKHOBEHHUS IOXAPOB M 3aMeUINTh,
U, HajeeMcs, NPEAOTBPAaTUTh JaJbHEWIIyI0 TuOeib
30POBBIX JPEBECHBIX COOOIIECTB.

Crnenudurveckas AMHAMHKA Pa3BUTHUS SKOCHUCTEMBI
[OCJIe BCIBIIIKH Pa3BUTHS KOPOEAa XOPOIIO H3BECT-
Ha (Miiller, Noss, Bussler, & Brandl 2010, Novakova,
& Edwards-Jonasova, 2015), 1 HeT BECKUX MpPUYHH
HNOAJIEPKUBATh JIOIOJIHUTEIbHBIE «Ia00paToOpuu IOA
OTKPBITBIM HEOOM», HCKIII0Yast TAKMM 00pa3oM 3aIlIuTy
OT JaJbHEHIIero HEKOHTPOJIIMPYEMOTO paclpocTpaHe-
HUSI KOpO€Za, M YUUTHIBas pa3pyIUTEIbHbBIA XapaKkTep
9THX BCITBILIEK.

B cratbe mpoaHATM3UPOBAHBI HCTOPHUYECKHUE
CBHIETENbCTBA M HOBEHWINAs Hay4yHas JMTeparypa c
MOIBITKON BHECTH (PaKTHUECKUI MaTepuai U JJoruyec-
KHE pacCyXJeHus B criop o HarmonanbHOM mapke u
ymupamoueM jece. Jpyras 1enp, Ha KOTOPYIO Halpas-

neHa paboTa — pa3paborarh JaHAMAPTHYIO MOJENb,
COOTBETCTBYIOIIYIO HLensaM aupexknuu HanumonampHO-
ro mapka benoBexbe. Pazpaboran nHTErpUpOBaHHBIN
MOAXO0J, KOTOPBIM JaeT BO3MOXHOCTb OXBAaTUTh
pa3ianyHbIe HEHHOCTHU M JKOJIOTUYECKUE YCIYTH, CO-
OTBETCTBYIOIINE HCTOPUH benoBexxckoro eca u 6yay-
1IeMy BUACHUIO JaHImadTa B [EIOM.

AprymeHT o ToM, 4T0 BenoBéxckas Imyma sBjis-
€TCsl MEPBO3JIaHHON WM HETPOHYTOM, OCHOBaH Ha
O4YeHb BHIOOPOYHOM HYTEHHH HCTOPWH, KOTOpas OT-
pULIAET HUCTOPUYECKH IUTEIbHBIA MEHEIKMEHT U
WCTOJIb30BaHue Jieca JonbMu. CTOUT TONBKO Ooee
JIETaJbHO M3YYHUTh HCTOPUIO bemoBeXckoil myliu,
YTOOBI MOHSTH, YTO JIIOAU aKTUBHO (POPMHUPOBAIIHU JIeC
BekamH. [locneacTBUS 3acyXy U 3apa)KeHUS] BpeauTe-
JIAIMU BBI3BIBAIOT PE3KUE DKOJIOTNYECKUE U3BMEHEHUS B
HentpansHoii EBpone. @unocodcekoe, uctopuueckoe
WJIM SKOJIOTUYECKOoe 000CHOBaHWE HE AT OCHOBAHUS
JUISL TOTO, YTOOBI JIFOMU HE MOTIIA TPOJOJDKATh 00e-
CIEUMBaTh YCTOMYMBOCTH 0a30BOT0 ()YHKIIMOHUPOBA-
HHUSI DKOCUCTEMBI benoBexns. PaznooOpa3Heiii maHI-
madT ¢ pa3HOBO3PACTHBIMHU, Pa3HOBHUIOBEIMHU H CTa-
PUHHBIMH JIeCAMH OOECIICUHT >KEJIAEMBId KOMILJIEKC
9KOJIOTHYECKHUX ycIyT. i aToro HyxXeH 3(pQexTus-
HBI KOHTPOJIb 32 PaclpOCTpPaHEHUEM BpeAauTeneil u
peKpealnoHHbIMU Harpyskamud. MenkoMacimTabHoe
MNPOCTPAHCTBEHHOE CMEIIMBAHUE PA3IUYHBIX BUIOB
3eMJIETIONB30BaHuUs B OTBET Ha MpedepeHInn 100po-
COBECTHBIX 3aMHTEPECOBAHHBIX CTOPOH BO3MOXHO C
MOMOIIbIO MPUMEHEHUS NEPEAOBbIX MOJAEeH au3ai-
Ha YKOCHCTEM.

KiroueBble ciaoBa: benoBexbe; LETOCTHOCTD
9KOCHCTEMBI; KOPOEJIbl; OXpaHa MPUPOAbI; MeH3akHas
MOJIENb.
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