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Anthropogenic fragmentation of natural landscape takes on a global character. An
increasing degree of the anthropogenic fragmentation undermines stability and reduces
productivity of ecosystems all over the world. Index of landscape fragmentation (m,)
was used for realization of idea on evaluation of the degree of landscape fragmentation
and its effective mesh size on the example of 17 nature-protected areas in the Western
Ukraine. Railways, hard surface roads and completely built-up areas were the factors
considered to cause landscape fragmentation. On the basis of our survey, we found out
that total size of a protected area is not the main criterion of its effectiveness for biodi-
versity conservation, and high degree of landscape fragmentation has a significant
negative impact on index of landscape fragmentation. Besides, not only the degree but
also the pattern of fragmentation has a significant influence on the effective mesh size.
Taking into account the negative effects of landscape fragmentation as one of the
threats for biodiversity on the territory of protected sites, we consider a possibility of
combining the adjacent areas of Roztochchia NR and Yavorivskyi NNP in order to re-
duce the fragmentation degree and increase the effective mesh size.

Keywords: landscape fragmentation, effective mesh size, protected areas, biodi-
versity conservation, Western Ukraine.

The fragmentation of natural landscape is a global problem: on one hand, the deve-
lopment of infrastructure contributes to civilization progress, and on the other hand, the
increasing degree of anthropogenic fragmentation undermines the stability and reduces
the productivity of ecosystems destroying the basis for existing and further progress of
the civilization. This line of scientific research is more and more actual all over the world.
The importance of landscape fragmentation research rises in those parts of the world
where the civilization progress is the most noticeable (Europe, North America, Japan
etc.) [1, 3, 4]. In Ukraine the attention to the problem is payed as well [6-9].

Using the appropriate theoretical approaches on the problem we aimed the practi-
cal realization of idea on the evaluation of the degree of landscape fragmentation and
its effective mesh size (m,,;) as the index of landscape fragmentation [2, 5]. Nature-
protected areas of the Western Ukraine were chosen to be the subject of our survey.
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Railways, hard surface roads and completely built-up areas were the factors con-
sidered to cause landscape fragmentation. The fragmentation degree of the investiga-
ted territories was evaluated by the method of effective mesh size [2].

Seventeen nature-protected areas of eight provinces of Western Ukraine were ana-
lyzed in total. On the basis of our survey we found out that total size of a protected area
is not the main criterion of its effectiveness in biodiversity conservation. In support of
this can witness the pair comparison of areas of National Nature Park Hutsulshchyna
and Gorgany Nature Reserve or Carpathian NNP and NNP Skolivski Beskydy where
the effective mesh sizes are smaller while total areas are bigger for the first protected
sites and vice versa for the last ones (Table).

Fragmentation degree and effective mesh size of nature-protected areas
of the Western Ukraine

CTtyniHb chparmeHTauii Ta echeKTMBHA NnoLa NPUPOAOOXOPOHHUX TepuTopin 3axiaHoi YkpaiHu

Shatskyi NNP 489.7 4 9 116.5 23.8
Cheremskyi NR 29.8 1 1 27.6 92.6
NNP Prypiat-Stokhid 393.2 1 4 132.5 33.7
Rivnenskyi NR 422.9 4 4 107.7 2545
Yavorivskyi NNP 711 1 1 70.5 99.2
Roztochchia NR 20.9 2 2 8.2 39.2
NNP Skolivski Beskydy 352.6 8 6 219.2 62.2
Nadsianskyi RLP 194.3 1 4 64.6 33.2
Uzhanskyi NNP 391.6 1 5) 152.4 38.9
NNP Synevyr 427 1 3 278.4 65.2
Carpathian BR 536.3 7 9 120.8 22.5
Carpathian NNP 515.7 1 ® 180.3 &

NNP Hutsulshchyna 322.7 1 8 45 13.9
Gorgany NR 53.4 1 1 53.2 99.6
Vyzhnytskyi NNP 112.4 2 3 73.1 65

NNP Dnister Canyon 108.3 1 6 251 232
Podilski Tovtry NNP 2613.2 1 19 261.6 10

Comments: *Cluster is a part of certain nature-protected area isolated from the rest by territories without
a protection regime. **Fragment is a part of certain nature-protected area separated from the
neighboring ones by the fragmentation factors.

Mpumitkn: *Knactep — vyacTnHa NeBHOI NPUPOLOOXOPOHHOI TepUTOPIl, ika i30NboBaHa Big peLwTy AinsHka-
My 6e3 3anoBigHOro pexunMy. **dparMeHT — YacTuHa NEeBHOI NMPUPOLOOXOPOHHOI TEPUTOPIi, sika
BigAineHa Big CycigHiX YMHHMKaMy parmeHTauii.

We can assert also that a significant degree of landscape fragmentation has a sig-
nificant negative impact on the index of landscape fragmentation. At the same time the
effective mesh size of not-fragmented sites is almost equal to their total area, what un-
doubtedly ensures the high level of nature protection and biodiversity conservation on
their territories. For example, in spite of smaller total area and higher degree of fragmen-
tation in NNP Skolivski Beskydy (352.6 sq.km, 3 clusters, 6 fragments) its effective mesh
size and ratio to the total area is bigger than in Carpathian NNP (515.7 sq.km, 1 cluster,
5 fragments) due to the pattern of fragmentation (219.2 sq.km, 62.2 % and 180.3 sq.km,
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35 %, accordingly). In other words, the area of the largest fragment of NNP Skolivski
Beskydy exceeds all the others four times, while the largest fragment of Carpathian NNP
is equal to the others. Hence, not only the degree, but also the pattern of fragmentation
has a significant influence on the effective mesh size and its percentage expression.

Taking into account the negative effects of landscape fragmentation as one of the
threats to biodiversity on the territory of protected sites, we suggest considering the pos-
sibility to combine some adjacent protected areas in order to reduce the fragmentation
degree and increase the effective mesh size. This should contribute to biodiversity con-
servation and higher stability of ecosystems as well. The creation of such trans-boundary
biosphere reserves as “Eastern Carpathians” or “Western Polissya” are good examples
of such approach. In this context we suggest considering the possibility to combine the
areas of Roztochchia NR and Yavorivskyi NNP. The idea consists in spatial and adminis-
trative integration of these adjacent protected areas. The realization of this will extend the
formal protected area (20.9+71.1 = 92 sq.km) for one thing. The next thing is that it will
reduce the fragmentation degree: Roztochchia NR has 2 clusters and 2 fragments,
Yavorivskyi NNP has 1 and 1, integrated area — 1 and 1. And the last important thing, the
effective mesh size of integrated area will increase: 8.2 sq.km for Roztochchia NR,
70.5 sq.km for Yavorivskyi NNP, and 86.1 sg.km for the integrated area. Thus, we expect
for a positive environmental effect in general of proposed approach.
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AHTponoreHHa dparmeHTaLis npupoaHoro naHawadgTty Habysae rmobansHOro xa-
pakTepy. 3pOCTaHHA CTyneHs aHTPOMOreHHOI coparmeHTaLii y CBiTi nigpuBae CTiMKICTb
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i 3HUXKYE NPOAYKTMBHICTb ekocucTeM. [1ns BTiNEHHs igel LWOoAOo OUiHKN CTyNeHsa doparMmeH-
Tauii nangwadTy i noro epekTMBHOI NNOLL BUKOPUCTany NOKa3HWK CTaHy dparMeHTo-
BaHOCTI naHawadty (m.,) Ha npuknagi 17 npupoaooxXopoHHWX Teputopin 3axigHol
YKpaiHn. YMHHUKaMn doparmeHTalii BBaXkanu 3aniaHu4YHi Wnsixu, aBToMoOiNbHI goporu
3 TBEPAMM MOKPUTTSM i Micusa CyuinbHOI 3abygoBu. Ha nigctasi gocnigkeHb BCTAaHOBU-
nv, WO Benu4yMHa 3aranbHOI NoLi 3anoBigHOI TepUTOPIi HE € TONOBHUM KpPUTEPIEM i
eeKTUBHOCTI y 36epexxeHHi Biopi3HOMAaHITTS, a BUCOKUIA CTyMiHb dpparMeHTauii naHa-
wadTy Mae 3Ha4YHWUIA HEraTMBHUI BMIIMB HA NOKA3HUK edpekTUBHOI nroLi. OKpiM Liboro,
He nuule CTyniHb, a  XapakTep gparMeHTaLii Mmae BaroMnin BAIMB Ha Po3Mip edpeKkTmB-
Hoi nrowi. Bepyyn 0o yBarn HeraTBHI Hacnigky pparmeHTauii naHAWadTy 9K 0GHOro
3 hakTopiB 3arpo3 Ans 6iopisHOMaHITTs Ha TepuTopii 3anoBigHNX 06’EKTIB, MPONOHYEMO
PO3MMSHYTU MOXNUBICTb 06’€gHaHHA CyMikHMX TepuTopin M3 Po3Tovus i ABopiBCbKOro
HIMM, wo6 3aBAskM LUbOMY 3HU3WUTK CTYMiHb doparMeHTauii Ta 36iNbWNTN ePEKTUBHY
nnouwy. Lle, Ha Hawy gymKy, Mae gatv No3UTUBHUIA NPUPOLOOXOPOHHUIN ehekT.

Knrodoei cnoga: parmeHTauis naHawadTy, edpeKkTMBHa NnoLla, NpupoOL00XOPOH-
Hi TepuTopil, 36epexeHHs BiopisHOMaHITTH, 3axigHa YkpaiHa.
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AHTpOMNoreHHas parmeHTaLus NpupogHoro nanawadra npuobpetaeT rnodanksHbINn
XapakTtep. YBenuueHue cTerneHu aHTPOMOreHHon dparMeHTaumm B Mupe noapbiBaeT
YCTONYMBOCTb M CHUXAET MPOAYKTUBHOCTb 3KOCUCTEM. [nsi BONMOLLEHNST naen OTHOCK-
TeNbHO OLIEHKM CTeneHu oparMeHTaumm naHawadta u ero acpdekTMBHON nnoLLaaun uc-
nonb3oBanv nokasarenb COCTOAHUS hparMeHTMPOBaHHOCTU NaHawadTa (m,,) Ha npume-
pe 17 NpupogooXpaHHbIX TeppuTopuin 3anagHon YkpauHbl. Paktopamm doparMmeHTaumm
CYATANUCh XXENe3HOAOPOXHbIe MyTW, aBTOMOOUIbHbLIE AOPOrY C TBEPABbIM MOKPbITUEM
N MeCTa CMOLUHON 3acTPoVikn. Ha oCHOBaHMU UCCNeqoBaHUA YCTAHOBUIN, YTO pasmep
o6LLen nnowaamn 3anoBegHON TEPPUTOPUM HE SBIISIETCS MMaBHbIM KpUTeprem ee addpek-
TMBHOCTM B COXpaHeHun BropasHoobpasmsi, a BbiCOokas cTeneHb oparmeHTaumn naHa-
LwadTa MMeET 3HaYNTENbHOE HEraTMBHOE BMMSIHME Ha NokasaTenb 3deKTUBHOM NnoLla-
an. Kpome Toro, He TOMbKO CTENEeHb, HO U XapakTep pparMeHTauum UMeeT 3HaunTenbHoe
BMMSHME Ha pa3mep adcpekTmBHOM nnowaaun. NprMHMMas Bo BHUMaHWE HeratuBHbIE Mo-
CneacTBust pparMeHTauum naHgwadTa Kak OgHoro n3 gakTopos yrpo3 ans GuopasHo-
06pasus Ha TeppUTOpUM 3anoBeAHbIX OOGBLEKTOB, NpeanaraeM pacCMoTPETb BO3MOXHOCTb
06benmHeHNst cMexHbIx Tepputopuii N3 Pactoube 1 Asoposckoro HII, 4tobbl 6naroga-
psi 3TOMY CHU3UTb CTeNeHb hparMeHTaLum 1 yBenuyinTb acpdekTBHYO nnowage. 3710,
no HallemMy MHEHUI0, AOMMKHO AaTb MOSIOKUTENBHbIN NMPUPOS0OXPaHHbIN 3GEKT.

Knrodeesie cnoea: dparmeHTaumsa naHgwadTa, addekTuBHaa nnowaib, npu-
PO4OOXPaHHbIE TEPPUTOPUN, COXpaHeHne BropasHoobpasus,
3anagHas YkpavHa.
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