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Abstract: The assessment of ecological connec-
tivity of the Chojnowski Landscape Park — the
regional approach. Maintaining ecological con-
nectivity is crucial especially for protected areas
located in proximity of a large city. That sort of
areas are threatened by urban sprawl which cause
natural and semi-natural area loss, landscape frag-
mentation and isolation. Ecosystem services and
biological diversity could be maintained by link-
ing not yet protected areas and treat them as a part
of ecological network. The Chojnowski Land-
scape Park is an example of such protected area
which is located in the functional zone of Warsaw.
The scope of the study was to delimitate poten-
tial ecological corridors linking the Chojnowski
Landscape Park with other core areas, assess their
functionality and point spots endangered by the
ecological connectivity loss. Data from national
institutions and the Corine land cover 2012 were
used to make GIS analyses. Application of buffer-
ing and re-buffering methods allowed to indicate
potential expansion zones and helped to delimi-
tate ecological corridors linking the Chojnowski
Landscape Park with surrounding landscape parks
and national ecological corridors. The strongest
and the most numerous connections were indicat-
ed towards Mazowiecki Landscape Park. Other
potential ecological corridors were assessed as
highly endangered, mostly because of infrastruc-
tural barriers. Despite the existence of areas of
landscape protection as another form of the nature
conservation of terrains located between parks,
law regulations allow to efficiently protect only
the ecological corridors along river valleys. The
local spatial planning actions are needed, because
that will be the most efficient way of preserving
ecological corridors of Chojnowski Landscape
Park.

Key words: ecological corridors, ecological net-
work, spatial planning, nodal zones, natural pro-
tected areas

INTRODUCTION

Protected areas, such as national land-
scape parks or nature reserves, located in
urban agglomerations are a rich source of
ecosystem services, but at the same time
are threatened by anthropopression. The
proximity of a large city is connected
with a spread of development and endan-
germent of the natural and semi-natural
area loss, the landscape fragmentation
and the isolation (EEA 2006, 2012). That
sort of protected areas should be a part
of an ecological network as a regional or
national nodal zone to maintain the bio-
logical diversity, uniqueness and avail-
ability of ecosystem services (Jongman
et al. 2004, Bennett and Mulongoy 2006,
Worboys and Lockwood 2010). The eco-
logical network is based on a system of
large, biologically rich areas (core areas,
nodal zones), usually partially or entirely
under some kind of the nature conserva-
tion, which are representative for natural
regions and are connected by ecological
corridors, to enhance the biological di-
versity to a greater extent than in an un-
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connected form (Liro 1998, Bouwma et
al. 2002, Bennett and Mulongoy 2006,
Jongman 2009). Ecological corridors
(greenways) are natural, semi-natural
and even anthropogenic, linear or non-
linear, continuous or discontinuous land-
scape elements enable to maintain eco-
logical connectivity including migration,
dispersion and genetic exchange of spe-
cies (Bennett 2003, Pchatek et al. 2011,
Pawtat-Zawrzykraj and Podawca 2016).
Mentioned components could be sur-
rounded by buffer zones and sustainable-
use areas (Bennett and Mulongoy 2006).
Protection of the ecological connectivity
is possible mainly by proper legal tools
and the effective spatial planning (Civic
et al. 2009, Jedrzejewski and Lawreszuk
2009). Both conditions in Poland are not
fully met. Legal regulations are not suffi-
cient, for instance the definition of the ec-
ological corridor in the nature protection
law is unclear and there is a lack of legal
tools or they are not efficient to establish
and conserve elements of the ecological
network (Pchatek et al. 2011, Brzank and
Pawtat-Zawrzykraj 2013). The process
of spatial planning is currently partly de-
fective, especially in relation to maintain
the ecological connectivity. Currently,
the most effective tool for its’ protection,
is establishing local spatial plans, taking
into account ecological corridors togeth-
er with the most vulnerable spots, before
the corridors are built (Jedrzejewski and
Lawreszuk 2009, Kistowski and Pchalek
2009, Brzank and Pawtlat-Zawrzykraj
2013, Pawtat-Zawrzykraj and Brzank
2013), for instance by allocating they key
areas for parks, forests, extensive agri-
cultural lands, with prohibition of hous-
ing and fencing or even by repurchasing
of land. Finally, location and construc-

tion of animal bridges and passages for
spots where the ecological connectivity
is endangered by infrastructural barriers,
especially on expressways and motor-
ways, should be also mentioned.

The Chojnowski Landscape Park
(Chojnowski LP) is that sort of protected
area located in the functional zone of a
large city. Distance of only 6 km from
the boarder of the park to the boarder of
Warsaw determines the significant pres-
sure from the urban sprawl. The greatest
impact of built-up areas is seen from fast
growing Piaseczno city from the North-
-West, Konstancin-Jeziorna city from the
North and many suburban villages lo-
cated in the boarders of the Chojnowski
LP and its buffer zone. The protection
plan for the Chojnowski Landscape Park
is currently being prepared and only the
project from year 2008 is available. The
protection plan is a document dedicated
to the specific area and provides tasks
and regulations binding municipalities
in boarders of the Park. The project re-
ferred the Chojnowski Landscape Park
as part of a concept called greenbelt
of Warsaw, included also in the spatial
development plan of the voivodship
(MBPR 2015) and as an element of the
protected areas system which spreads
from the Mazowiecki Landscape Park in
the East to the Bolimowski Landscape
Park in the West (ChPK 2008). In spite
of records about the need to maintain
ecological corridors in the project of the
protection plan for the Park and spatial
plans of surrounding municipalities,
vanishing of the ecological connectiv-
ity is noticed (Pawlat-Zawrzykraj and
Brzank 2015). The ecological network
should be hierarchical and implemented
on every level of planning (Bennett and



Wit 2001, Kistowski and Pchatek 2009,
Pchatek et al. 2011). The concept of
spatial development of the country for
Poland (The National Spatial Develop-
ment Concept 2030, 2011) includes the
network of ecological corridors pre-
pared for Ministry of the Environment
(Jedrzejewski et al. 2011). According to
that network, the Chojnowski LP is situ-
ated outside of the national ecological
corridors but in close proximity to the
corridor of central Vistula valley (Fig. 1).
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The national policy contains records ob-
ligating to expand the ecological links on
lower planning levels, but it is not im-
plemented properly yet (Bernatek 2011).
Therefore, it is crucial to find and assess
potential ecological corridors connecting
the Chojnowski LP with other core areas
creating regional ecological network, es-
pecially for the areas endangered by the
fast urban sprawl.

The scope of the study was to de-
limitate potential ecological corridors
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FIGURE 1. Location of the Chojnowski Landscape Park in relation to the neighbouring protected areas
and ecological corridors of the national and regional importance
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linking the Chojnowski Landscape Park
with other core areas, assessment of their
functionality and pointing spots endan-
gered of the ecological connectivity loss.
The utilitarian scope was to indicate ac-
tions, that can be implemented by spatial
policies in municipalities located in the
area of delimitated ecological corridors.

METHODS

The authors have made an a priori as-
sumption that it is significant, in terms
of the biodiversity conservation of the
Chojnowski LP, to maintain the ecologi-
cal connectivity between the park and
other protected areas located within its
vicinity. The role of the regional or sub-
regional nodal zone due to their special
natural and landscape values and high
level of biodiversity was assigned to the
following areas:

— Bolimowski Landscape Park — in the
West;

— Spalski Landscape Park — in the
South-West;

— Kozienicki Landscape Park — in the
South-East;

— Mazowiecki Landscape Park — in the
East and on the right bank of the Vis-
tula river (Fig. 1).

The spatial range of the landscape
parks and their protection zones was
distinguished as a part of a system of
protected areas in Poland in Shapefile
format (.shp), provided for by General
Directorate for Environmental Protec-
tion (sdi.gdos.gov.pl).

At this preliminary stage of the study,
the location of the park within the na-
tional ecological corridors, according the
latest concept developed for Poland by
Jedrzejewski et al. (2011), was also ana-

lyzed. The Chojnowski LP as opposed to
other surrounding parks is not included
as a part of the network on national level
and the nearest ecological corridor is the
central Vistula valley (GKPnC-10A) in
the East (Fig. 1).

The first step to identify the potential
ecological corridors for the Chojnowski
LP was to select open landscape areas of
natural or semi-natural vegetation types
from Corine Land Cover — clc 2012. The
data set was retrieved from the website
of the Chief Inspectorate of Environ-
mental Protection (clc.gios.gov.pl). The
following land cover types were desig-
nated: woodlands (corine land cover code
— 312), transitional woodland-shrub (clc
— 324), grasslands (clc — 231), marshes
(clc —231), water courses and bodies (clc
— 512). These are areas that provide the
natural and permanent or periodical habi-
tat for many flora and fauna species.

The next steps for designation of po-
tential ecological corridors were applied
from the procedure that can be called
buffering and re-buffering, negative and
positive buffering (Hanel 2007, Neubert
et al. 2010) or swelling and shrinking
(Berthoud 2010). It is carried out in two
phases and starts with buffering all se-
lected open landscape areas with an outer
buffer. The buffer distance implemented
in analysed studies should correspond to
the potential of species associated with
the continuum to move outside the exten-
sion zone without any particular difficulty
(Berthoud 2010). Therefore, it is varied
and depends of the land-use type and the
significance (level) of the ecological con-
nections. In case of majority of mobile
species, according to Berthound (2010),
most of the expansion zones are normally
in the range of 100-500 m. Neubert et al.



(2010) in the research conducted on the
ecological corridors of European impor-
tance, applied buffering for all selected
land cover classes up to 2,000 m. Hénel
(2007) in the methodological guide for
ecological network building in Germany
proposed several classes of mapping from
100,250 and up to 2,000 m to indicate eco-
logical corridors at various stages of plan-
ning. In that method the distance class of
250 m was referred as proper to the re-
gional scale and defining a high percent-
age of biologically rich areas (Hanel 2007,
Riecken and Finck 2009). In the presented
study the 250 m distance was applied for
buffering and re-buffering procedure to
indicate the regional potential ecological
connectivity.

The result of “positive” buffering of
250 m enables to join extension zones
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that are initially separated and to point
out the potential connection between
them. The second phase of applied pro-
cedure basically consists of buffering of
matrix that was obtained in the previous
phase by the same value (Fig. 2).

The buffering and re-buffering pro-
cedure enabled to set up structures that
have direct or indirect spatial connectiv-
ity. Due to the additional land-use analy-
sis the most likely routes linking some
of the structures were indicated. The
principle of the “path of least effort and
least risk”, which ensures that the short-
est trajectory is always the one most
frequently taken (Berthoud 2010) have
been applied. Potential regional ecologi-
cal corridors linking surrounding land-
scape parks were delimitated and every
segment was named (Fig. 3).
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Functioning of ecological corridors
highly depends on existing spatial barri-
ers (hotspots), such as: high-flow trans-
port infrastructure and build-up areas
(Seiler 2001, Kurek 2010a, b, EEA 2012)
and therefore that aspect was included in
the next phase of the study. National and
regional categories (A, S, GP) of roads
due to the traffic and construction were
considered and taken from BDOTI10k
shared by Geodetic and Cartographic
Documentation Centre. The mean daily

annual traffic of vehicles in year 2015
from General Directorate for National
Roads and Motorways was obtained
to include the barrier effect of roads
(GDDKIA 2016). High-density built-up
areas were created as a layer based on
clc 2012 data. Gaps and vulnerable spots
in the cohesion of the ecological network
were analyzed on the basis of an ortho-
photomap taken from Geoportal (mapy.
geoportal.gov.pl) and in several parts
verified in the fieldwork.
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The strongest and the most numer-
ous connections were indicated towards
the closest Mazowiecki LP on the East.
Mainly due to the shortest distance be-
tween the parks, linked by wide and
flat Vistula valley. The latter is to serve
the role of national ecological corridor.
Unfortunately, those areas are strongly
functionally and economically associ-
ated with Warsaw and thus subject to
urban pressure. Municipalities located
in that area and bordering with the land-
scape parks are conscious of the issue.
The parks’ authorities also try to intro-
duce it into their local policies. Numer-
ous examples demonstrate that the main-
taining of the ecological connectivity
is inefficient (Pawlat-Zawrzykraj and
Brzank 2013, Pawlat-Zawrzykraj and
Podawca 2016). However, according to
the presented study there are still at least
two (nos 1 and 2) or even four (nos 3 and
4) potential ecological corridors that can
ensure the link between the Chojnowski
LP and the parts of ecological network of
the national and regional importance.

The ecological corridors identified to
the South of the Chojnowski LP might
provide connections with the Kozienicki
LP through the central Vistula valley
and then the lower Pilica valley, which
are also the elements of the national
ecological network. The forest corridor
no 4 goes partly along the Vistula val-
ley to the Pilica valley. The corridor no 5
consist of land-use types associated with
the Jeziorka valley, in the north and cen-
tral parts, and woodlands and grasslands
in the southern part. Most of that area
maintains the spatial continuity, except a
gap in the cohesion located in the exten-
sive agricultural land matrix near the Pil-
ica river and only one line barrier exists.

The strongest urban pressure on this cor-
ridor is observed along the western and
southern borders of the park, including
its’ protection zone. Fortunately, keep-
ing the ecological connectivity along the
Jeziorka river is favoured by the natural
conservation — the Warsaw Protected
Landscape Area (The National Spatial
Development Concept 2030, 2011). The
river is considered to be an important
element of the sub-regional ecological
network and thus it is also respected in
the local policy. The southern part of the
corridor is located in slightly less built-
up areas with the high share of rural, hor-
ticulture and fruit production areas. The
other positive fact is that there are few
infrastructural barriers that can endanger
spatial continuity of the corridor.

The corridor no 6 is the result of a
search for ecological connections be-
tween Chojnowski LP and Bolimowski
LP. This ecological corridor is the most
forked and passes through numerous
woodland complexes of various sizes,
interrupted by grassland with a small
number of ponds. The main corridor
no 6 can be locally supported by alter-
native connections (corridor nos 6.1 and
6.2). It shows high landscape and natural
values of that part of the region. Protec-
tion of that natural or semi-natural land-
use types through maintaining the spatial
connectivity might be one of the crucial
objectives set up in the regional and lo-
cal environmental policy. Nevertheless,
functioning of these potential ecological
corridors, as a part of the system linking
the Chojnowski LP with the core area —
Bolimowski LP, highly depends also on
infrastructure thresholds. Especially that
they are the most crossed by linear bar-
riers with the heavy traffic and with the



hardly permeable construction. The lack
of facilities reducing the negative impact
on animals and the urban sprawl along the
main roads threat the existence of ecolog-
ical connections in that area the most. The
main hot spots for the ecological corridor
are displayed on the Figure 3.

Almost all initially selected poten-
tial core areas, that might be important
in terms of sustaining biodiversity of
the Chojnowski LP are not directly con-
nected to the park. Only the indirect con-
nectivity through national or regional
ecological corridors can be considered.
The shortest existing connections were
indicated between the park and the cen-
tral Vistula valley. These are connections
of high priority for the park and there-
fore they need to be urgently included in
protection recommendations for the lo-
cal policy.

There is certain probability that the
connections identified in the southern
part of the analysed area can operate as
the link between the Chojnowski LP and
the Pilica valley. However, these are the
ecological connections that can be even
more significant in terms of the local en-
vironmental issues and therefore should
be included in the environmental munic-
ipal policy.

The concept of ecological corridors
connecting Chojnowski LP and Boli-
mowski has substantial reasons, but it
is highly endangered due to the existing
infrastructural barriers.

The adopted methodology of buffer-
ing and re-buffering can be the useful
tool for identifying the ecological corri-
dors, especially in terms of the stepping-
stones structures. The obtained results
of the preliminary spatial GIS analysis
need to be verified. The crucial issues
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that should be discussed in this particular
case is the LUD. The level of precision
of the land use database should be obvi-
ously adequate to the scale of the spatial
analysis. The Corine land cover was em-
ployed for the presented task in a satis-
fying way, but in case of local or more
detailed studies it can be insufficient.

CONCLUSIONS

1. Spatial distribution and size of exist-
ing natural and semi-natural land-use
types located at the area surrounding
the Chojnowski Landscape Park can
be a basis for designating of eco-
logical connections between the park
and other core areas — Mazowiecki,
Kozienicki and Bolimowski Land-
scape Parks.

2. Six potential ecological corridors
have been indicated: three of them
between Chojnowski LP and Mazo-
wiecki LP through the Vistula valley,
two — between Chojnowski LP and
Kozienicki LP through the Pilica val-
ley and one towards the Bolimowski
LP. The connections with the river
valleys enables the Chojnowski LP
to be linked with the ecological cor-
ridors of national importance set up
in the latest concept of the Polish eco-
logical network by Jedrzejewski et al.
(2011).

3. The designated corridors do not have
spatial continuity and their integrity
is jeopardised by several infrastruc-
ture thresholds. The most likely cor-
ridors to operate are those designated
between the Chojnowski LP and
Mazowiecki LP through the central
Vistula valley corridor. This requires
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consistent action that prevent the
spread of built up areas.

4. The existing ecological corridors di-
rectly connected to the Chojnowski
LP are considered to be rather impor-
tant elements of the sub-regional eco-
logical network. Therefore, their op-
eration, spatial continuity and overall
protection should be an important
subject of the local (municipal) spa-
tial policy.
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Streszczenie: Ocena tqcznosci ekologicznej Choj-
nowskiego Parku Krajobrazowego — ujecie regio-
nalne. Zachowanie lacznosci ekologicznej jest
kluczowe szczegélnie na obszarach chronionych
znajdujacych si¢ w sasiedztwie duzych aglomera-
cji miejskich. Obszary tego rodzaju sa zagrozone
niekontrolowanym rozprzestrzenianiem si¢ zabu-
dowy, co powoduje utrate naturalnych i potnatu-
ralnych obszarow, fragmentacje krajobrazu oraz
izolacjg. Funkcje przyrodnicze ekosystemow oraz
réznorodnos$¢ biologiczna moga by¢ zachowane
poprzez potaczenie obszaréw dotychczas chronio-
nych i wlaczenie ich do sieci ekologicznej. Choj-
nowski Park Krajobrazowy jest przyktadem tego
rodzaju obszaru chronionego, ktéry jest zlokali-
zowany w funkcjonalne;j strefie duzego miasta, ja-
kim jest Warszawa. Celem pracy byta delimitacja
potencjalnych korytarzy ekologicznych taczacych
Chojnowski Park Krajobrazowy (ChPK) z innymi
obszarami w¢ztowymi, a takze ocena ich funkcjo-
nalnosci oraz wskazanie obszarow zagrozonych
utratg tacznosci ekologicznej. Dane z Corine land
cover 2012 oraz inne uzyskane od krajowych in-
stytucji wykorzystano do przeprowadzenia analiz

w $rodowisku GIS. Zastosowano metodg pozy-
tywnego i negatywnego buforowania do wyzna-
czenia miejsc potencjalnie mozliwej mobilnosci,
co pozwolilo na delimitacj¢ potaczen ekologicz-
nych ChPK z otaczajacymi parkami krajobra-
zowymi 1 korytarzami ekologicznymi rangi kra-
jowej. Najwigcej, cho¢ najkrotszych korytarzy
ekologicznych udato si¢ wyznaczy¢ w otoczeniu
Mazowieckiego Parku Krajobrazowego (MPK).
Ich funkcjonowanie jest jednak zagrozone presja
infrastruktury — sie¢ drég z duzym natg¢zeniem
ruchu oraz rozprzestrzeniajaca si¢ zabudowa.
Gminy graniczace z ChPN i MPK sa §wiadome
wagi problemu, a parki moga w pewnym stopniu
oddziatywac¢ na ich polityke przestrzenna w kon-
tek$cie ochrony tacznosci ekologicznej. Koryta-
rze ekologiczne w kierunku Kozienickiego Parku
Krajobrazowego tacza sig przewaznie z krajowym
korytarzem ekologicznym doliny srodkowej Wi-
sty, nastepnie dolina dolnej Pilicy. Inne zidentyfi-
kowane polaczenie jest oceniane na gorsze, gdyz
ma luki w ciaglosci korytarza i jest zlokalizo-
wane w otoczeniu ekstensywnych obszaréw rol-
niczych. Przecigte jest ono tylko jedna znaczaca
bariera liniowa. Korytarz ekologiczny w kierunki
Bolimowskiego Parku Krajobrazowego wielo-
krotnie rozwidla sig i przebiega przez duze kom-
pleksy lesne. Jest on najliczniej przecigty przez
bariery infrastrukturalne (drogi z duzym ruchem
kotowym i trudna do pokonania dla fauny kon-
strukcja). Brak drogowych przej$é i przepustow
dla zwierzat, niekontrolowane rozprzestrzenianie
si¢ zabudowy wzdhuiz glownych drog zagrazaja
istnieniu tacznosci ekologicznej w tym rejonie.
Autorzy nie odnotowali potencjalnych korytarzy
ekologicznych w kierunku Kampinoskiego Parku
Narodowego i Spalskiego Parku Krajobrazowe-
go. Mimo ze migdzy tymi parkami rozciaga si¢
Warszawski Obszar Chronionego Krajobrazu,
aktualne regulacje prawne pozwalaja jedynie
na skuteczna ochrong korytarzy ekologicznych
w dolinach rzecznych. Miejscowe plany zagospo-
darowania przestrzennego sa bezwzglednie po-
trzebne, poniewaz jedynie one moga skutecznie
zachowac korytarze ekologiczne Chojnowskiego
Parku Krajobrazowego.

Stowa  kluczowe: korytarze ekologiczne, sie¢
ekologiczna, planowanie przestrzenne, obszary
weztowe, obszary chronionego krajobrazu
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