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Abstract

In Ukraine during 2008-2010, the first SDM matched the red squirrel (S. vulgaris)
based on GLM-by-2050, and which covered EE, was developed and used by
ULRMC (Kyiv). Our new study reveals further development of the analysis by
using relevant IPCC c.c. scenarios. We took into account materials on S. vulgaris
(and S. anomalus) distribution, as well as associated species, and the WorldClim
maps and current bioclimatic variables, and its projections for four scenarios which
combined SSPs & RCPs by 2100. The simulations of scenario SSP1 & RCP2.6
associated with an av. temp. increase of 1.5 °C show that c.c. could cause the loss
of 12 % of suitable habitats of the species in EE and 49 % in Ukraine. The simula-
tions for SSP2 & RCP4.5 (with av. temp. increase of 1.8 °C) demonstrates, respec-
tively, a potential loss of 14 % and 57 % of suitable habitats. Simulations of SSP3
& RCP7.0 and SSP5 & RCP8.5 scenario (with av. temp increase of >> 2 °C) shows
a loss of 30 % and 41 % of suitable habitats within EE, and more than 90 % in
Ukraine. Since each percent of such changes provokes enormous losses in ecosys-
tems and biodiversity, we emphasize the current need for countries to aim and
achieve the most ambitious c.c. commitments to stabilize the increase of tempera-
ture, i.e. within 1.5 °C. Our comparison platform included also SDMs of trees (oak,
beech, spruce, pine, linden, and birch), as well as SDM for the marten (Martes
martes), for all of which we had already developed GLM-by-2050. Consequently,
the new projections demonstrated that all habitats of the red squirrel and associated
species are expected to shift mostly ‘to the north’ by 2100, and their localities in
the Caucasus Mountain might be fragmented. Most likely, in nature, this compli-
cated displacement will happen not in the form of direct migration of individuals
‘to the north’, but through active synanthropization of the red squirrel. How dura-
ble and satisfactory this mechanism is for natural selection remains a mystery. The
territories from which S. v. ukrainicus (Mygulin, 1928) was described have chan-
ged significantly: the respective landscape ecosystem losses have reached up to
50 % and more. By 2100, significant habitat changes are likely to be also demon-
strated by beech and birch. This research can be used by educators in teaching the
history of science, applied ecology, nature conservation, and geoinformatics in
biology. This research is dedicated to the Squirrel Year 2020.
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MOJEJTIOBAHHSI MOIUPEHHSI BUBIPKY 3BUYANHOI (SCIURUS VULGARIS)
Y CXIJIHII €BPOIII B YMOBAX 3MIHU KJIIMATY, 3T'JTHO 31 CHEHAPISIMHA
HOBOTI'O MMOKOJITHHS (SSP) 10 2100 POKY

I'puropiii Koaomuues'* 4, Bacuin Mpunarko-Join? 33

I Inemumym soono02ii im. I I. Ilmanveaysena HAH Yipainu (Kuis, Yxpaina)

2 MA Vxpaincokuii yenmpy menedxcmenmy semii i pecypcie (Kuis, Yikpaina)

3 I'pyna 3 numans 6iomozeoingopmamuxu — ULRMC Biotic GIS Group (BioModel)

4 I'O Ykpainucoka npupodooxoponna 2pyna

3> Hayionanvhuii ynieepcumem biopecypcie i npupodokopucmyeanns Yxpainu (Kuis, Yxpaina)

Red squirrel (Sciurus vulgaris) habitats change modelling in Eastern Europe in the scope of climate
change according to new generation scenarios (SSPs) by 2100. — G. Kolomytsev, V. Prydatke-Dolin. —
In Ukraine during 2008-2010, the first SDM matched the red squirrel (S. vulgaris) based on GLM-by-2050,
and which covered EE, was developed and used by ULRMC (Kyiv). Our new study reveals further develop-
ment of the analysis by using relevant IPCC c.c. scenarios. We took into account materials on S. vulgaris (and
S. anomalus) distribution, as well as associated species, and the WorldClim maps and current bioclimatic var-
iables, and its projections for four scenarios which combined SSPs & RCPs by 2100. The simulations of sce-
nario SSP1 & RCP2.6 associated with an av. temp. increase of 1.5 °C show that c.c. could cause the loss of
12 % of suitable habitats of the species in EE and 49 % in Ukraine. The simulations for SSP2 & RCP4.5
(with av. temp. increase of 1.8 °C) demonstrates, respectively, a potential loss of 14 % and 57 % of suitable
habitats. Simulations of SSP3 & RCP7.0 and SSP5 & RCP8.5 scenario (with av. temp increase of >> 2 °C)
shows a loss of 30 % and 41 % of suitable habitats within EE, and more than 90 % in Ukraine. Since each
percent of such changes provokes enormous losses in ecosystems and biodiversity, we emphasize the current
need for countries to aim and achieve the most ambitious c.c. commitments to stabilize the increase of tem-
perature, i.e. within 1.5 °C. Our comparison platform included also SDMs of trees (oak, beech, spruce, pine,
linden, and birch — Quercus robur, Fagus sylvatica, Picea abies, Pinus silvestris, Tilia cordata, Betula spp.),
as well as SDM for the marten (Martes martes), for all of which we had already developed GLM-by-2050.
Consequently, the new projections demonstrated that all habitats of the red squirrel and associated species are
expected to shift mostly ‘to the north’ by 2100, and their localities in the Caucasus Mountain might be frag-
mented. Most likely, in nature, this complicated displacement will happen not in the form of direct migration
of individuals ‘to the north’, but through active synanthropization of the red squirrel. How durable and satis-
factory this mechanism is for natural selection remains a mystery. The territories from which S. v. ukrainicus
(Mygulin, 1928) was described have changed significantly: the respective landscape ecosystem losses have
reached up to 50 % and more. By 2100, significant habitat changes are likely to be also demonstrated by
beech and birch. This research can be used by educators in teaching the history of science, applied ecology,
nature conservation, and geoinformatics in biology. This research is dedicated to the Squirrel Year 2020.
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Beryn

Bugipka 3Buuaiina (Sciurus vulgaris, L. 1758) — mmpoko po3moBCIoKeHH B €Bpasii BUII, MO
BIJII3EpKAITMIIOCS B OJIHIH 13 JOMIHYIOUMX BEPHAKYISIPHUX HAa3B TBAPUHU — 6UGIpKA pyda €8pa3iii-
coka'. I3 BiAMOBIAHO aHIIIOMOBHO Ha3BO0, Eurasian Red Squirrel, TBapuny BHECIH, B TOMY 4HC-
7, B MDKHApOJHHUH «UIEPBOHUI» CIHCOK, 03MOO0JCHWH MOTYKHOI Kaptoro (Shar et al. 2016)
(puc. 1). B Vkpaini Bux orpumas oxoporHuii cratyc (b3) B 1996 poii?, 3 MOMEHTY NpHEIHAHHS

! BioLib nasusae tBapuny Ukrainian rust-colored Squirrel, inakiue — ykpaiHCBKOIO ip»aBO-pyI1010 BUBIPKOIO.
2B 1938 poui B VPCP nisina 3a6opona Ha go6ysanns (Murymin 1938:352).
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JepikaBu 10 bepHChKoi KOHBEHIT (Sciurus vulgaris... 1996). HaroMicTb, MPUCKITUTUBHHA TOCITiTHHK
0XO04e 3BepHE yBary Ha YMMaJI0 HaJBXKJIMBUX JIETAIICH.

3okpeMa, Ha 00Ir 3HAYHO MIMPLIOTO TEpetiKy 300HIMIB, HANPHUKIa, B YKpaiHi, cepes SKuX €
Iy’Ke NpeBHiH, PIAKICHUH, CIIOBO-O-TIOJIKY-IrOpiBChKUM, «MHUChY» (3i31a & 3aropomutok 2020), BTiM
sk 1 0ba[p] Ta BbBbpuu[s]. | Ha Te M0 icTOpis Mi3HAHHS BUBIPKY B YKpaiHi HE € 3BUYANHOIO, aJlKe
TYT TOIIUPEHi JeKiJbKa MiABUAIB, OJHH i3 SKUX € NPUKMETHUM — ue Sciurus (Sciurus) vulgaris
ukrainicus Migulin 1928 (Murymin 1938: 348'; Wilson & Reeder 2005: 764)?, i cTOCOBHO SIKOTO
ICHYIOTB pi3HI TOYKH 30py. | Ha Te, 110 y3aranbHEHa cydacHa Mama Bij MIXKHaApOIHOTO COI03y 0XO-
poru nipupoau (MCOII) e akryanpHOIO Ha 2014 pik Ta Mae mo3Hauky Version 2020-3. Jlo Toro X,
Ha LIl Marli apeal BUBIpKH, SKa MEIIKae, TpUMipoM, B YKpaiHi, € 3CyHyTUM Ha MiBHi4 (puc. 1).

Ane 3 sxoi npuunHn? MCOII He KOHKpeTH3ye sk came Oyla OTprMaHa Marla, Xo4da y JiereH i
HasuBae 18 mxepen iHdopmarii. 3 ornany Ha 3ragyBanHs Tam ESRI Ta HasB pisHuMX Trpoman, ne
WMOBIpHO, OyNO pe3ylbTaTOM aaMiHICTPATHBHO-OPIEHTOBAHWX 1 TOYKOBO-MApIIPYTHUX OOIIKIB.
['0J0BHUM BiIJTUCKOM, Ba)KJIMBUM JUISI HAIIOTO JIOCIHIDKEHHS, € Te, 0 HaBiTh y 3BEJCHHI PiBHA
MCOII Hemae Mozenei, a y BUIOBOMY HapHci (irypye jauiie 3a3HadeHuil Tpenna 3HmwxeHHs (). Ha-
TOMICTb, Y IIM(POBY €MOXy, MOJICTIOBAHHS Ta iMiTallii, Ha Hally TYMKY, MalOTh CTaTH HEBiA €MHOIO
YaCTHHOKO TIPOIIECY MPUHHATTS PillleHb, ajpke 00JIIK BUBIPKH METOJIOM ITIPaxXyHKY 371004l y MHUC-
JIMBCBKUX CYMKax J[aBHO IIIIIOB Y HEOYTTA, a IHIINH, MapIIPYTHHH, 3aBXKIH 3aJHIIaATHMETHCS TPO-
OJleMHUM, 3 OTJISIIy Ha BUTPATHICTH 1 BEJMUE3HI IJIONII, A€ illle MeIIKae ISl MOIyJspHa, KOPHCHA
TBapHHA.

B VkpaiHi Brepie cuMyJsinii oao NOMUpeHHs BUBIpKH (Y IU(POBOMY CEpeOBUIL, Y BUTIIS-
Ii cepii Mar, a MOTIM 1 pe3yJIbTaTiB MOJCIIOBAaHHS 3 BUKOPUCTAHHSAM ITiIXOy TeHepaTi30BaHUX Ji-
HiltHUX Mojeneit (GLM), 3i6pannx B GIF-animarito) Oynu onpritroaHeHi rpymnoro BioModel Ykpa-
{HCBKOTO IIEHTPY MeHekMeHTY 3emMii 1 pecypcis (ULRMC) B 20082010 pokax, y T.4. 11t CxinHol
€Bporn. 3a 11 miT B YKpaiHi HIXTO HE CTBOPUB HIYOTO MOJIIOHOTO, 1 HE 3aIPOIIOHYBaB 1HIIOI aTbTe-
pHatuBr®. OTOMY MU BHPILIMINA POBECTH MOIEPHOBE JTOCIIDKEHHS i3 BHKOPHCTAHHAM MPOCTOPO-
BOTO MOJICTIIOBaHHS, [0 BPaXOBYBaTUME BH3HAUYANbHI PEJICBAHTHI CIIEHapii 1 cUMynALii 3MIHM KITi-
MaTy, BUIIPOIyKOBaHI MiXypsIOBOIO IPYIOI0 €KCIepTiB 3 muTaHb 3MiHu knimaty (IPCC).

Puc. 1. YactuHa apeaiy BHBIp-
ku (S. vulgaris), 3a paHUMHU
MCOIT — pguB. Texcr. Poto
O. Piznuka (mapx «Ilepemorny,
M. Uepkacu, Ykpaina (2020)).

Fig. 1. The Eurasian Red Squir-
rel (S. vulgaris) areal fragment
based on IUCN data — see the
text. The photo by A. Riznyk
(Pentax K5-IIs, Pentax
DA300%*/4; the ‘Peremoghy’
Park in Cherkasy, Ukraine
(2020)).

! SIk npasuno, npu 3ragysadui npo S. v. ukrainicus nocunarotbes Ha npamo O. Muryinina (1938). Hacnpasai x, Ha
ctopiHmi 347-# aBTOp 3ramye npo BiIacHMiT TBip «O030p TPE3YHOB YKpauHED). Y CHHCKY JiTepaTypn — 1e «Mury-
mH A. A. Ob630p epuizynos Yrpaunwt. 3P. 1928». 3a mo6’s13HMM po3’sicHeHHSAM . 3aropomHioka, MaeThCs Ha yBasi:
MurymuH, A. A. 1928. O630p rpe3yHOB YKpaussl. 3axucm pociun. Xapkis, 3—4: 1-15.

2 Inoni — Sciurus vulgaris subsp. ukrainicus Migulin, 1928, a Takox «paniwe S. v. kessleri».

3V 1i % poku B.Turap (2011) onpunrogHus MpUKIagd MOJIENTIOBAHHS €KOJIOTIYHOI Hilll, i3 BuKopucTaHHsIM DIVA-
GIS Ta ganux World Clim.
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Meta — nocaiiuTy NOMMpPeHHs BUBipkU y CxigHii €Bpomni i iMITyBaTH y HUGPOBOMY Cepesio-
BHUIIII HAIIPSAMKH 1 MacIuTaOu MOTEHLIHHNX 3MiH i apeany 1o 2100 poky, 32 yMOB peanizalii kpaiHa-
MU CBITY Pi3HO{ KIIMAaTUYHOT MOJITHKY. [HAaKIIe KaKydu, — BpaxyBaTH CIICHApPil OYiKyBaHUX cOIlia-
JIEHO-€KOHOMIYHHUX T00anpHuX 3MiH (SSP), moenHaHHI 13 CIEHApisIMH BUKHUJIB MapHUKOBUX Ta3iB
(RCP), 3anpononoBanux IPCC. bazoBumu Oynu 4 cueHapii (auB. Huxkue). Takuil 10CBif, a TaKOX
3ally4eHHS. B SKOCTH TOPIBHAUIBHOTO Martepialy CHMYJIALINA IMOIIMPEHHS BHIIB, aCOLIHOBaHHX i3
BUBIPKOIO, JI03BOJIUB OM BIEBHEHIIIE 3iCTABIISTU PE3yIbTaTH OOJIIKY 1 OLIHKU BUBIPKHM Ha MICLIEBO-
MY, perioHaJbHOMY 1 II00aIbHOMY PiBHSX, Oepydu 110 yBaru, y Tomy umcii, 3BeaeHHs MCOII Ta
THIIMX MIXHAPOJHUX 1HCTUTYIIH, J€ MiJICYMKOBI BUCHOBKH (hPOPMYIOTHCS KOJIEKTHBHOI POOOTOIO
EKCIIEPTIB.

JlolaTKOBHM TIOIITOBXOM OYJI0 i Te, IO IaHOBHA TEPioJIoTivyHa rpoMalia 3arpoIrioHyBaia Oro-
nmocutu 2020-if PokoMm BuBipKH. 3apa3oM, HaIlle TOCIiIPKEHHS CIPUATHME i TIOJABIIOMY PO3BUTKY
6ioToreoinopMaTHKH B YKpaiHi.

Busipka: 1915-2100
006’°cxkmu 0ocniorcenns

OcHOBHUM 00’€KTOM PO3BIJIKU € sugipxa pyoa espasiticoxa (Sciurus vulgaris, L. 1758). Hass-
HICTh IIBUJIIB — JIOJIATKOBA CKIJIAIHICTh, aJKE HE ICHY€E SKOICh GOpPMYIIH, sika OW JO3BOJIHMIIA BIICB-
HEHO TePEBECTH «aJIpeck» YCiX MIBHIIB Ha MOBY M(ppoBoi kapTH. OHe 13 HaOIMKEeHb — I Bpa-
XYBaHHS BUMOT BUJY JIO CEPEAOBHII iCHYBAaHHSI, HANPHUKIIAA, Y KOHTEKCTI KJIaciB 3¢éMHOI MOBEPXHI
(LCC). VY cBoro vepry, BOHH ITOMITHO 3MIHIOFOTHCS, TIEPETBOPIOIOYKCH Ha CKIIAAHY Mo3aiky. Haro-
MICTh, 32 0araTto pokiB KOJEKTUBHUH JTOCBIJI JO3BOJIMB CTBOPUTH CXEMY PO3MOBCIOJKCHHS ITiBHIIB,
SIKY MOXKHA HaKJIaJaTU Ha BIANOBIAHY M03aiKy, THUM CAMUM CTBOPIOIOUH MIATPYHTS JUIS iMiTaliil po3-
MTOBCIODKEHHS BHILY, 1 BIITTOBIHO, TPOTHO3YIOYX 3MiHHU Y TIPOCTOPI 1 Yaci.

3 icTOpPUKO-TI3HABANBHOI TOUKH 30pY, B MeKaxX YKpaiHH, JOCHITHUKYA MAOTh IO 13 AEKIIbKO-
Ma miaBugamMu BUBipku. 3rigHo 3 O. Muryninum (1938) — i3 Tppoma: ykpaincekoro (S. v. ukraini-
cus), Keccrepa (S. v. kessleri) Ta cepeqHbOpOCIHCEKOIO (S. v. ognevi). 3a K. TatapunoBum (1956) —
13 yotupma, a came: S. v. varius, S. v. kessleri, S.v. carpathicus, S. v. fuscoater. PetenvHuii nepe-
OTJISIIT TIOMIMPEHHA MiABHIIB S. vulgaris B Ykpaini 3ailicauna FO. 3izaa (2008), sika mokasana, mo B
myOurikarisx 1938-2007 pokiB, 3a OI[IHKaMH Pi3HUX aBTOPIB, B YKpaiHi i CYMIKHHX 3 HEIO PETiOHaX,
MeEIIKaJIN/MEIIKaTh 3-8 MABUAIB: S. v. carpathicus, S. v. fuscoater, S. v. varius, S. v. kessleri, S. v.
ognevi, S. v. ukrainicus, S. v. fedjushini Ta S. v. formozovi, a Mexi TOMUPEHHS OIBIIOCTH MiJBU/IB
€ PO3MHUTHMH. AHAJOTIUHY CHpoOy i3 peTeNbHOr0 BHBYCHHSI CTaHy crpaB 3iiiicHuB B. Iromka
(2012), sxuit OWIHUB MIITBHICTE 1 YACENBHICTH BUBIPKH B YKpaiHi, a TAKOXK MiJICYyMyBaB, IO apeai
3cyBaeThbcd Ha MiBHIY. CXOXHM orisg, Ha ocHOBI myOmikamii 1938-2005 pp., 3Haxomumo y
1O. Botitnaposuu (2020). OgHOYAaCHO, MOCTITHUIS BUSACHWIA, IO KOPHYHEBA Ta YepBOHA (opma
TsDKi€ 10 epeOyBaHHS y MIIIaHUX JIicax, YOpHAa — XBOWHUX, a JIBl (POPMH — Y MICTax, 1 IO KOJIbO-
PoBi hopMH BUBIPOK MOXHA PO3PI3HUTH 32 HU3KOIO MOP(OMETPHUHHX O3HAK. IHINI aBTOpH, HA MIPH-
KJa/i BUBIpOK 3aximHoi YKpaiHW, JOCHIIWIM IO PENpOAYKTHBHA 130JALisS MK PYyJIOI0 1 YOPHOIO
dopmamu S. vulgaris Bincytas (binokons ef al. 2014). 3rimHo i3 3BeneHHAM, BukoHaHUM B CIIIA
(Wilson & DeeAnn 2005), maemo cripaBy i3 4-ma miaBugamu i3 23-X Bimomux ais €Bpasii, cepen
AKMX Ha3MBAIOTh TAaKOXK S. v. ukrainicus (3amicts' S. v. kessleri). Tak camo — R. Thorington &
R. Hoffman (2005), i BOHU BKa3aJu y CBOEMY CITUCKY S. v. vulgaris (3aMicTb S. v. carpathicus).

Momo my6mivHO NJOCTYIHUX, «HAPOJHUX» 3HAHB, TO B YKPaiHOMOBHIH «Bikimeaii», HaBKip aHT-
JIOMOBHIH, HEMa€ TOCWIAHHS Ha JpKepeno iHdopMalii, i TOMy BaXKKO 3pO3yMITH MOTHB, 3 SIKOTO y
CIUCKY MIJBUIIB B3araji He 3raaytoTh S. v. ukrainicus Ta 6nu3bkuit S. v. kessleri. Xo4a notim, 00H-
JIBa TiABUIIM BCE K TaKW HA3UBAIOTH SIK OKPEMI, 1 pO3MIIYIOTh TIOPSJ 13 «TEIEYTKOI0» (aKIiMaTH30-
BaHUM ITiJJBHIOM) Ta «KapHaTChKOI0» BUBIpKOKO. ile OJMH MpUKIaa: B yKPaiIHOMOBHOMY BiKimemiii-

! TIpn yBa)XHOMY MPOYMTAHHI CIIOBO «3aMiCTh» Ma€ BUKJIMKAaTH moaus. O6uasa miasuau onucas came O. Muryiin,
3okpema: Oinka Keccnepa abo mpaBoOepexHa 1ie — «1928 — Sciurus vutgaris kessleri Mig.» ta/un «S. v. kessleri
Mig., 1928 p.» (Murynin 1938: 347, 350).
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HOMY Hapuci po O. MuryiiHa € OBHUN CIIUCOK TaKCOHiB, onucaHux O. Muryninum (i3 mocuiiaH-
HaM Ha orisix L. 3aropomuroka 1992), ane 6e3 sranku S. v. ukrainicus i 6€3 po3yMiHHS TOTO, IO Y
3rajaHii crarti 1992 p. MoBa #inmia npo Takconu Muroidea, ane He Sciuridae. OTxe, HayKOBii Tpo-
MaJii 3aBIIIe € i Oy/Je Ha/l MM MPALOBATH, Y T.4. Y IIUTAHHSAX MPOCBITH.

Bioorist BUBIpKY TiCHO TIOB’si3aHa 3 YIpyITyBaHHIMH JIEPEBHUX pociuH. Sk nucaB O. Murymin
(1938: 351, 411), BuBipKa — «TUMOBUIl 3Bip JIICOBOI 30HU, YCE XKUTTS SIKOTO MOB'A3aHE 3 IEPEBHOIO
pociuHHICTIO», «B yMoBax YPCP <...> B mucTsHUX <...> 1 B XBOWHHX JIicax», «IIPHICPKUBACTCS
HCKITIOYHMTENBHO JIECOBY», «B CTEITHYIO 30HY 3aXOJUT JIMIIb 10 Jiecam». Y knacudikaiii I. I'. Cepe6-
psAkoBa (IIOJI0 JIicy) — Iie JepeBa, YarapHUKH, YarapHu4ky. Tak 9d iHaKIe, B CbOMY CEepeIOBHIIN
BUJI TOAYETHCS, PO3MHOXKYETHCS, TIEPECYBAETHCS, PATYETHCS Bill XM)KaKiB, 3MaraeThcs i3 IMPUPOIHIM
n060poM, eBoimonionye. IlepeBeieHHs TAKUX BUMOT BUBipKH Ha MOBY L()poBOi Kaptu', Ta me i Ha
TakKiid BeJM4e3Hii o, sk CxigHa €Bpona, He Oyi0 MpoCcToro 3anadero. Jluiie sikach 4YacTUHA 1H-
(dopmanii moTpamsia B MOMYISpHi reorpadivHi KapTH, i, 3BUYaiiHO, MacITad KapT HIKOJIU He J0-
3BOJISIB TIOOAYUTH YCIO MO3aiKy JIEPEBHOTO CBITY 1 TOTO, 1110 3 HUM aCOIIIOETHCS, 1IIe ¥ Y TUHAMIIIL.

Y cBOeEMY HOBOMY AOCIIMXKEHHI MU BUPILIMIN JOAATH A0 MEpeiKy BUAIB (13 SKUMH AOLIIBHO
OyJI0 CyMICTUTH CLIEHApil O4iKyBaHOTO 3MIIIEHHS KIIMaTUYHO MPUIAATHUX TEPUTOPill A iCHYyBaH-
HS BUBIPKH), acOLIHOBaHI BUIN JIEPEBHUX POCIWH, JJIS SKHX MU PaHillle BXKE CTBOPHIIU ITPOCTOPOBI
MOJIeJIi TIOLIMpeHHs, a came: ny0 3BuuaiHuil (Quercus robur), 6yk 3Buvavinuil (Fagus sylvatica),
kamran icriBauii (Castanea sativa), sinmHa 3BH4aiiHa (Picea abies), cocHa 3BuuaiiHa (Pinus
silvestris), mana napiononmcta (Tilia cordata), 6epesa (Betula — B. pendula, B. microlepis, B. pubes-
cens, B. humilis*, B. klokovii*, B. obscura®, B. borysthenica*), a Takox KyHUITIO JIicoBy (Martes
martes), sika € IPUPOAHIM BOPOTOM BUBIPKH. 31pOYKOI0 yBHpa3HEHO BuaM i3 UepBoHOI KHUTH YKpa-
{HH: Gepe3za Huszvka, bepesa Knokosa, bepesa memna, bepesza Oouinposcvka. He BUKIIOUEHO, MO B
TEPUTOPII0 MOJICITIOBAHHS MOTPANWIIA TaKOX JIOKaIlii nyba aBctpilickkoro (Quercus austriaca) Ta
IHIIUX OXOPOHIOBAaHMX pociuH. Ha mpakrtuili, OinbLIiCTs BUAIB AepeB B YKpaiHi 30epirarTh Ta/abo
BHKOPHCTOBYIOTH 13 OOMEXECHHSAMH, TOYHIIIE, MaJTl OM TaK POOHTH.

Tepumopia oocnioxcennsn

IIpocrip, y Mekax SKOTO MH JOCII/DKYBAJIA TOIMHUPEHHS BUIIB 1 3MIHCHIOBATIM 1X MPOCTOPOBE
MOJICIIIOBAHHS, OXOIUIIOBaB 3HauHy udacTuHy CXximHoi €Bpomm, 30kpema (ckopoueHo): Bipmenii,
iH1. Bubip OyB 3yMOBJICHHI BUMOTaMH KOHKPETHUX MPOEKTIB, mpodinancoBanux B 2005-2008 po-
Kax AreHuiero 3 mutaHb AoBkiLE KopomiBctBa Himepnanau (The Netherlands Environmental
Assessment Agency, PBL). OOpanwuii MaciiTad AOCTIDKCHb BUSBHBCS 3PYYHHUM 1 pEIpe3CHTATHB-
HUM TIpY BU3HAYCHHI KOMOIHaIiT Koe(illi€HTIB KIIIMATHYHUX (DaKTOPIB, 110 BU3HAYAIOTH MOIIHPCHHS
BUIB. Y Mojanbiomy, e npocrip i BignoBianuii IT-mpoaykt HazBamu EEBIO — Bin The Eastern
European GLOBIO v 1.0. JIo 2008 poky #isiB 3pyunuii noBunosuii nomykosuk EEBIO Searchable
service, 13 JJOTIOMOTOIO SIKOTO BiJIKPUBABCS JOCTYH SIK IO BUBIPKH, TaK i IO acOI[iHOBaHUX 13 HEIO
BUJIIB POCNUH 1 TBapHUH. 3arajipHa iH(opMais mpo MPOoeKT i O LBOT0 Yacy € JOCTYIMHOIO Ha cTapii
BeO-cropini ULRMC. HaromicTh, Micisi 3aBEepIIEHHs MPOEKTY, 3raJlaHui IOIIYKOBUK IEpecTaB
MPAIIOBaTH, OTOMY HAIlla CTATTS YaCTKOBO JIOIIOMAara€e BiTHOBHUTH AOCTYII IO KOJHIIHIX, TYXKAX Ma-
TepialiB MOJICITFOBaHHSI.

HasBHicTs agmiHicTpatuBHOI ckiamoBol B ['IC, monermmuia MOmIyK HA3KH BEKTOPHU30BAHUX
KapT, IPUB’sI3aHUX J0 aIMIHICTPaTUBHUX OAMHUIIB, 30KpeMa, 3 OOIKY JICIB, a TAKOXK KapT i3 mapa-
MH, SIKi MaCKyBaJIl CEpeZOBHIIA iCHYBaHHS, HABIIAKH, HE MiXOIAII IS iCHYBaHHS BUBipKH. Pazom
13 JTaHUMU AHCTaHIiHOTO 30HAYBaHHA 3emii (/133) e gano MOXIIMBICTD HOCITIKYBAaTH CTaH CIIPaB
Ha Benmde3Hid teputopii (puc. 2—10). Y 6azosiii I'IC, ssky M CIIpOEKTYBaIX i3 BUKOPUCTAHHIM
TpuBuMipHOi ipoekiii WGS 1984, npoctip mociimkenns sk 6u Binpizascs Bin kaptu €spasii 70°E,
1 1o 3MeHuTyBao i 6e3 Toro cyrreuit 00’em I'IC.

! MaeTbest Ha yBasi He TUILKM BEKTOPHICTB, T06TO I'IC-popmar, ane i 6a3yBaHHs HA JaHUX QUCTAHLIAHOIO 30HIY-
BaHHs 3eMJIi.
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Takox, qyXe BaXJIUBUM OYyJI0 MPEACTaBUTU TEPUTOPil CyXOMOy 1 BIANOBIAHI OiOKIIMATHUHI
MOKa3HUKH, TOMY B)Ke 3rajaHy 0a3oBy HU(pOBY ocHOBY i3 apxiBiB YLIM3P, mono nepeBHux 3erne-
HOBKpHTHX Twiom 1928-2008 pokiB, MOMOBHEHY i HOBUMH MaTepialaMH, JIOJAaTKOBO OMPAIFOBAH
Ta BWJIY4MJIM BEJIUKI TIOBEPXHi, BKPUTI BOJOMO, Y T.4. JIano3ske 1 OHe3bke o3epa (PD) Ta iH..

Bxioni mamepianu w000 nowupennsa eugipku

JleTanpHuUil MaTepiaa MO0 MOIIUPEHHS BUAY, CYIPOBIIHI JaHi Ta alropuTMu OOpOOKH aa-
HMX — B Hammx 3BiTax mis PBL! ta myGmikaumisx (IIpumatko et al. 2010%; Komomsimes 2010;
Prydatko & Kolomytsev 2011; Komomurnes 2012; Prydatko & Kolomytsev 2014). Jlume B ofHii
ny6unikanii (Prydatko et al. 2008), sik gyacTuHi 3BiTy 11 PBL, MicTHBCS nepenik NepIIux BEeKTOPHUX
KapT, agantoBaHux Hamu Bxke 2007—2008 pokax i 3aBaHTaKEHHS B CTapTOBY, «BUBipKoBY» ['IC.
([Ing poOoTu 13 KOXKHUM BUJOM MU KOHCTpyroBaiu okpeMmy I'IC, Tak K HOTYXXHICTb KOMII IOTEPIB
OyJla He TaKOO BUCOKOIO, K chorofHi.) Omxke, B I'IC Bxoaunu gani 133 1 y3araabHeHi, «BUBIPKOBD»
BEKTOPHI IIapH, B MepIry 4yepry, i3 apxiie YIIM3P (1992-2008), i Ha nonaTok, IyKe MPHUOJIM3HI, B
po3pisi «obmacreity — no BioDat (ITy3auenko 1980), a Takox i3 616motexku MCOII 2007-x pokiB, i
Briepiie — BekTtopuzoBadi B ULRMC mapu 3 BuganHs «Atiac gseco CCCP» (Huxomnarok 1973) Ta
«['eoboTannueckas kapra...» (Ky3nemos 1932). B octaHHBOMY BHTIAJIKy MU PO30MIM Ha IOJITOHU
ta nepesenu B ['IC-popmat kapty 1928 poky (puc. 2).

3a3HaueHi palsgHChKI KapTH OYyJIM KOPHUCHI OTHM, IO Maj¥ BiJHOIICHHS SIK IO MHCIHBCBKHX
BHJIIB TBapHWH, Tak i Jo mopia aepes. JlokymeHntn «Atinac...» 1973-x ta «['eoboTannyeckas Kap-
Ta...» 1928-x BinHaiimoB B HarionaneHii 6i0mioreri Ykpainu iMeHi B. I. BepHancekoro acmipant
O. Kaniniyenko, sikuil mpoxogaus Tofi mpaktuky B rpyni ULRMC-BioModel (choromni — BiH €
ciBpobiTHHKOM Environmental Scientist, Canada). bi6mioreka mo6’ 1310 no3Bonmna ULRMC Binc-
KaHyBaTH KapTH Ta 3AIHCHUTH oludpoBKy. B oungposui 6pamu ydacts B. [Ipunatko, O. Kanini-
yeHko Ta O. Imyk. (Ha xans, B 1ieHTpi reoboTaniuHoi kKapTH 1928 poky 3sis1a MponaInHa, o0 MOTiM
MPUHIIIOCS KOMIEHCYBATH IHIINUMH, CYITYTHIMH TaHUMIL. )

3po3yMijio, 0 MU HaMarajavch 3aBanTaxuTy B ['1C, B epny yepry, ycro Mo3aiky KIaciB 3eM-
Hoi moBepxHi (LCC), moB’s13aHy i3 PO3MOBCIOKEHHSIM JEPEBHUX TOPiJ, B TOMY YHCHi, Y MICTax,
Y3JI0BXK JIOpIT 1 Take iHIIE. 3ayBaXKMMO, 10 B Ti POKH JaHi JUCTAHIIIMHOTO 30HIYyBaHHI 3eMJIi Ta
BIJINOBiHI TporpamMu OOpOOKH illle He TO3BOJSUIM BIEBHEHO BHUOKPEMIIIOBATH, HANPUKIIAM, YCHO
MO3aiKy «OCTPOBIB» 1 TABYTHHHS JIICOCMYT.

B 2005 pomi FO. llItena 3anponoHyBaB BUKOPUCTOBYBATH JJIS 11i€i METH 3MMOBI 300pakeHHS,
orpumadi i3 cynmytauka Terra ASTER (IlItema & IIpumatko 2005), i3 10OMOMOI0I0 9Or0 MU BHECIH
yrouneHHs B kapTu Cymcrkoi, KipoBorpancekoi Ta [lonraBcekoi obnacreit Ykpainu. B Tiit ke my0-
JiKalii MicTHIIacs 1ikaBa HOTaTKa Mpo MOXKIIMBOCTH T€0iH(POPMATHKIB THX YaciB: 0OCTaBUHU J03BO-
nsim 3aBaHTaxyBanu B ['IC, okpemo abo KOMOIHOBaHO, JIMIIE <JTIC», «IEPEBAKHO XBOWHHUM Jicy,
«IEePEBAXHO JINCTSIHUHA JTICY», «IICOCTENOBI acomialii», «po3piKCHHHA JIICOBHUHA MAaCUB», «TipChKI
JIICOCTENOBI acoliiamii», «XBOWHUHN JIiC», «IMCTIHUH JiC», «4arapHUKU 1 PIAKOJICCS» 1 Take IHIIe.
OxpeMi Bpi3KH, i3 YTOUHEHHSAMH, Oy/lH OTpHUMaHi HAMU TaKOX AJs TepuTtopii KpuMcekoro miBocT-
poBa B YkpaiHi ([Ipunatko & Lltema 2002).

Konocanbry poboty 3aiiicauB O. KaninideHko, nemudpyrodn iHdopMarliio moao ckiany ¢ic-
TamkoBuX (Pistacia mutica) Ta IHIIHX PIIKOIICH HA KpyTocxminax B Kpumy; BiH ke 3i10paB Ta 3BiB
BOEIMHO BCIO iH(OPMAIIIO, KA CTOCYBaJIAcs MOIIMPEHHS icTiBHOro Kamrtana — Castanea sativa
(Kalynychenko 2006).

! ‘Developing a Species Based Model for Biodiversity Assessment in "Russian Speaking" Countries of the Pan-
European Region’ (August, 2005 — March, 2006), ‘Projection of Species- and Species-Climate Based Models on to
the GLOBIO Ukraine Region, and Scenarios Development’ (November 14, 2007 — July 14, 2008).

2 B wiii po60Ti 3aHOTYBaJIH, IO TOBHUII nepernik 3aco6is 133 3a 19692005 pp., BUKOPUCTAHUX HAMHU [ poOOTH i3
teputopieto EEBIO, sxmouas: AVHRR, NOAA, SPOT, CORONA, Landsat 4 TM, Landsat 5 TM, Landsat 7 ETM+,
Terra MODIS (250, 500), Terra ASTER; 06’ekTHBHa po3/ibHA 3aTHICTh CYKYITHOTO HPOJYKTY KOJIUBAIACh B iHTE-
pBaii 10 M ...5 kM.
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15 Forest "1928" (see source 'i*)
Forest (see sources i, "in", "v*, "a1")
I:] EEBIO Project area mask
.- . damaged map section
[ | nviolate forest (see source "iv")

1000 Km
]

Puc. 2. I3 apxiBiB YLIM3P (cnpomena Bepcist): Haks1aiaHHs Ha reo0oTaHiuHy KapTy 1928 pokiB JaHUX Hpo JicH, 3
kapt 2000-2004-x Ta ganux /133 2000-2002 pp. — moka3aHo >KOBTUM; He3alMaHi JiCH BHOKPEMJICHO YSPBOHIM.

Fig. 2. The ULRMC archive data (simplified version): overlay of the Geobotanical Map (1928) and forest cover data
using maps of 2000-2004 and remote sensing images of 2000—-2002 years shown in yellow; virgin forests highlighted
in red.

Puc. 3. I3 apxieiB YIIM3P (copo-
meHa Bepcis, (QparMeHr): 3aMi-
MICHHS JIICOBKPHTHUX IUIOMNI CLIBCh-
KOTOCIIOIApPCBKMMH  YTIIJIIMH B
1980-x — 3adapbosano (3a: I'pu-
6oBa et al. 1980, y mnepeknani,
nepeonndpporka YIIM3P), naus.
TEKCT.

Fig. 3. The ULRMC digitized ar-
chive data extract (simplified ver-
sion): replacement of forested areas
with agricultural lands in the
1980s — painted (according to
Gribova et al. 1980), see the text.
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Bes 1 ckimazaHa Mo3aika JiAria B OCHOBY CTapToBoi, «BuBipkoBoi» I'IC ta cynythix I'IC, i
CTajJa B HAaroAi Juid 3HaXOJKeHHs TpeHiB (Tabn. 1). (Hampuknan, GIF-aniManis cueHapito 3MileH-
Hs apeany Fagus sylvatica, 110 1 3apa3 € nocTynmHOO Ha BeO-cTopiHmi BioModel, craprye 3 1928 i
3akiHugyeThest 2050 pokoM — nuB. Tadd. 2).

Ananiz nowupenna eugipku ma 0eaKkux acoyinosanux i3 Her 6uoie

VY mepmri poky Hamoi poOoTH i3 MoaesMu o0 ccaBiiB, B ULRMC OyB HakonmuyeHH Ynma-
TR MaTepian, moao YKpaiHu, Mpo 3MiHy, B TIEpITy 4epry, JICOBKPUTHX IO, a TAKOXK arpoJiaH/I-
mwadTiB 1 sikuit 6azyBaBcs Ha ganux J33. Cepea BCbOro 11bOro — OKpeMi JOCIHIHKEHHS 111010 CTaTH-
CTHKH 1 ctanoro ynpasiinHa jicamu (Kpasens 2005), BuBUEHHS XpeOSTHUX TBapHH MICHKUX ario-
Mmepamiid (Komomunes et al. 2005), neanpodiabHUX (ayHICTHYHUX KOMIUIEKCIB arporieHo3iB (I'aB-
puck 2005), omiHIOBaHHS BUAOBOTO OaratcTBa ccaBiliB arpoianamadris (KpmkaniBebkuii 2005),
1HAMKATOpU Ta IHJEKCH (IIOAO JIICOBHX HAacapKeHb-Ta-MOJEe3aXUCHUX JICOCMYT, (parMeHTarii
nmapamadTie Tomo (muB.: Co3iHoB et al. 2005 a, 6). Toxi x Oyio mepeBipeHo y MapmIpyTHUX 00i-
Kax, 1[0 BUBIpKa HE BIUCYETHCSA B JIICOCMYTOBY CKJIQJIOBY arpolieHO3iB, Ha BiIMiHYy BiJ KaM’ SHOI
KyHHULI (Martes foina Erxleben, 1777). Inakme kaxyuu, arpoanamadTi BUKOHYBAIU 1 IPOAOBXKY-
FOTh BUKOHYBATH BiJl’€MHY pOJIb y IOTJIMHAHHI, 3Be/ICHHI HaHIBEIlb, CEPEIOBHUII iICHYBaHHS BUBIPKH,
a 3aXHCHI JIICOMOCAIKOBI KOPUIOPH, 30CEPEIKEHI TaM, He OyJIM PUBAOIUBUMH TS Hel.

TuM He MeHIle, MU HE BiJIMOBWIINCH Bij 30€peKCHHS MaBYTHHHS JIICOCMYT B CKIIaJl TeMaTH4-
HuX mapiB ['IC, po3ymMiroun, mo iXHid MOPIAHUNA CKIal HE € OJHOMAaHITHHM, 1 IO TaK YH I1HAKIIE,
BOHH TPEJICTABISIIOTE COOO0 €KOJIOTiYHI KOPUJIOPH, 1 IO TXHS MPUCYTHICTH PO3MIMPIOBATUME I10JIE
MOJIeNli, & TOJIOBHE, — MEPEXUBO KOMIPOK, B SIKi IHKOpIOpYBaTUMYThCs moTiM fgaHi WorldClim.
[Ti3Hime My TEPEKOHAINCH Y TOMY, IO T1e OYJIO MPaBWILHUM KPOKOM, TaK SK «OCTPOBUY» 1 «KOPHIIO-
pm» nposiBIIIN cebe B 3aBepluanbHiil Bepeii GLM. IHIa cipaBa, — BUAAINTH 13 CKIaLy TEMaTUIHUX
mIapis, 1 BIANIOBiHO, 13 IT-pocTopy, HanpukiIaz, BeNIuKi BOJOHMU (BOZOCXOBHINA, 03epa). 3BIICH, Y
MIJICYMKOBIH KapTi 3’ IBWIIACS MPaBIIbHI MycTOTH. [TUTaHHS PO Te, UM BUAAISATH HACEJICHI TyHKTH
He 00roBOPIOBANIOCH, aJKE «MILIEHAMI» OyiH, 1o (akTy, yci 3e1eHi 30HH, 3aiHATI 1epEeBHUMHU POC-
JIMHAMH, 1€ O BOHU HE 3HAXOIMIINCS.

3BUYAiHO, MAIOYH TaKHii MO3ai4YHUN 0a3uC, MU TIOKPOKOBO OTPUMYBAJIM CIIOYATKY YHiBEpCaib-
HUH npoaykT (puc. 2, 3), a MOTIM, HAaNIPUKIIAJ, «KyHUIIEBUN» 4M «BHUBIpKOBHii». JlicoBa KyHHUI €
BHJIOM, 13 BUMOTaMH JI0 CEPEIOBUII ICHYBaHHS OJIM3BKHUMHM J0 BHBIPKOBUX. BiNble TOro, sk JaBHO
moMidgeHo, 3okpema O. Muryniamm (1938: 164), «KiNBbKICTh [KYHHUII] y BENUKIH Mipi 3aJeXKHUTh BiX
HasBHOCTI O110k». TaM ke, TOCTIAHUK BiMITHB: «B OCTaHHE JIECATHPIYUS KiTBKICTh OUIOK Y Jlicax
YPCP 3MeHmmacs, pa3oM 3 UM 3HAYHO 3MEHIIMIIACS 1 KUIBKICTh KyHHUIbY. Ske necstupivaus? ITi-
JIBUIM BUBIPOK, TpUTaMaHHUX YKpaiHi, O. Muryiin onucyBas y 1928-My, i BIpoOTiIHO TOMi X poO3-
moyaB poOOTy HaJ MOHOTrpadi€ro, OTKE MiJ AeCATUPIYYAM MaB Ha yBasi, Aecbk 1928...1938 poku. |
TYT k€ J07aB MOB 3 1934 poky HOMITHB 3HauHe 30UIBIIEHHS KITBKOCTI O1JI0K y Jicax XapKiBChKOI
Ta JloHenpkoi obnacTel. I3 bOro BUAHO, SIK 300J0raM MHUHYJIOTO HE BHUCTAYAJIO TaKMX MOTYKHHUX
TEXHOJIOT1H, sIKi € TOCTYTHUMHU 3apa3 (puc. 2-5). JIns nopiBHAHHS, HaiiHOBImI [T-migxoau gomnoma-
rajii HaMm He TUTbKHM MOOAYUTH BCe y TWHAMIII, ajie i BUpaxyBaTH JeII0 30BCIM HaJICKIIaJHe, HapH-
KiIax Te, mo ynpomaosxk 1988-2000 pp. Ha 3akapnarTi 3HENICHEHHS OXOmHiIo 2 %, a 3aJiCHEHHS
0.6 % momi niciB, a B Kpumy (Ykpaina), 0.4 % i 0.4 % Bignosigao (Prydatko 2002). Ilpu nsomy,
MOBa HIILTA, TIEPEBAXXHO, PO MPHPOIHI, CAaMOIIIMBHI HpoliecH. Take paHime HiXTo He BUBYaB. He
BHCTAYallo JIMIIE MOJENCH, Xo4ya 3arajbHa TEHICHINS BXKE CTalla 3pO3YMLUION: KUIBKICTB i SKICTh
miciB B YKpaiHi moyania HEBIMHHO 3MEHITYBATHCS, a IOPITHUN CKIIAJ — 3MiHIOBATHCS.

Y 2007-2008 pokax mu ctBoprutd Takoxk okpemy ['IC momo kyuuyi nicogoi. [lomroBxom Oyio
Te, 0 KYHHII IPUCBAYTYBAIN YUMAIO0 OKPEMHX, TEMAaTHYHHUX Treorpadivnux xapT. ToOTo, i TBapu-
HHU MOTJIM J00pe TocIyryBaTh Ui nemungposku ganux J133. B pesynbrarti, Oyna orpuMana Maibxe
MIOBHA KapTa apeairy KyHHUIl, B MeXax MPOEKTy, OJU3bKa, 110 TyKe HMOBIpPHO, 10 YaCTHHHU apeany
BHBIpPKH, Ta 13 MO3aiK010, YTOYHEHOO 3 Aonomororo nanux /133 (puc. 4). [lotouHo, 3a ciieHapieMm #1,
MU BpaxyBaJId HACTYIHI THUIH CEpelOBHIL, NMpHTamMaHHI KyHuui: 8, 9, 9a, 13, 14, a Takox 18
(puc. 4). 3a cuenapieM #2 BUKOPHUCTOBYBAJIM CXOi THIH, aje i3 gomaBaHHsM: 3, 4, 15, 24 ta 25
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(puc. 4). Bce — 3rimHO 3 JIETEHIOK0 IO KApTH JTICOBUX MUCIUBCHKO-TIPOMHUCIIOBUX MTAXIB i TBAPUH i3
«ATtnac...» (Hukomnarok 1973). IIpukMeTHO, 110 JUTS BCIiX JIiCIiB YKpaiHHU TaKOi MiJICYyMOBYIOYOT OTJIsI-
JIOBOT KapTu He OYyJIO B HAIIOMY PO3MOPSIKEHHi!, ToMy 1y «BHBipKoBoi» I'IC MU IONOBHIOBAIN
kaprorpadivHi JaHi iHIIMME, y T.4. BJIACHOPYY 3poOieHUME’. B cydacHUX myONiKalifax KyHHULS
JicoBa 1 BHBIpKa JaBHO HAa3BaHI «B3aEMOJIIOYOI0 MAPOIO», MOAIOHO IO MOJEINI «XHKAK-KEPTBay
Jlotku-Bonbreppu (BoiiHaposuu 2020). ToMmy ¥ 3miliCHIOIOTH iX MOpIYHHMN OONIK. 3a NaHUMH
Jepxkomcrary Ykpainu, y 2006 p. 9nucenbHicTh KyHuI carana 60 Tuc., a BuBipku 61 Tuc. rosis.’

[ime Ha MiATOTOBYMX CTallisfX CTBOPEHHS «BUBipKOBOi» ['IC Hamu OyJio OTpUMaHO KapTH MO0
MTOMITHOT 3MiHH JIICOBKPHTHX IUIOINI i, BIZIMIOBITHO, MO0 NMPUYMH OYIKyBAHOTO 3MIIIEHHS apeany
BUBIPKM «Ha MIBHIY», 30KpeMa, Ha mpukiaai kapt 1928-2004 pokis, i3 yTOYHEHHSIMH Ha OCHOBI
nanux /133 (puc. 2). He nuBHo, 110 Bke B 1940-x Ha cxemax C. Ornesa (3a: 3izna 2008: 315) apeanu
BHBIPKH «JIEII0 3MICTHIIMCS HA MiBHIY». Tak caM0 Bpa)karounMHu OyJIM TEMAaTHYHI KapTH OO 3a-
MIILIEHHS JIICOBKPUTHUX ILIOLN] CIIbCHKOTOCIIOAAPCHKUMH YTiAASAMHY, 1 SIKI YBIWIIIM B aTiiac POCIHH-
Hoctn €Bporneiicbkoi yactuau CPCP (I'pubosa et al. 1980; puc. 3). (Hwkue, y HOTaTkax momo
S. v. ukrainicus MW MICYMyBaJld, YAM 3aBEPUIMIIMCH BIAMOBIIHI MacIITaOHI JaHIIIadTHO-eKOJIO-
Ti4HI 3MiHH.)

Y 2008-x pokax mepexim BiI IDIACKHX 300pakKeHb OO CHUMYILAIIl MOUIMPEHHS, 3aBEPIIHBCS
CTBOPEHHSIM IIPOCTOPOBOT MOJIEIi PO3MOBCIO/IKEHHSI BUBIPKH 3 BUKOPUCTAHHSAM TI'eHEpalli3oBaHOT
ninifiHol moxeni (GLM) no 2050 poky. [Ipu nipomy, nepuii ii BapianT OyB ONPHITIOTHEHUH HAMU B
2010-2011 pokax, B JeKIJIbKOX IyOJiKaIlifAX, AKi i JO IIbOTO Yacy € NOCTYITHHMHU Ha BeO-CTOpIHII
BioModel (Tabm. 1), y Tomy uncni y surisigi pyxomoi GIF-animanii (tada. 2).

CrporoHi, ME MaeMO y TOOYTKY ¥ MPUKJIa] 3HAYHO IMOKparieHoi cuMysmii, 1o 2100 p. (puc. 6—
9). [Ipu 1bOMY € CEHC TIOPIBHATH pe3yJbTar i3 3BeAcHHM 3a 1932...1938 poku (11010 MOMIUPESHHS
miBUIIB BUBIpKH B YKpaiHi), pozpobuiernm FO. 3iznoro (2008), mormoBHEHNH HAIIUMU JaHUMH I1[0-
IO JIOKamiid 30MpaHHsI My3eWHHX 3pa3KiB, 1 BunpaBieHUH (puc. 5). CHiBcTaBIeHHs HOTIOMarae 3po-
3yMiTH: y IU(POBOMY IIPOCTOPI, B MeKaxX YKpainu, 3a ocranHi 90 pokiB, MiBICHHA YaCTHHA apeairy
BUBipKH, 3HUKIA. Y 2000-X pokax, B MPOCTOPi CUMYJISII{, IPOTIISAAIH JIUIIE 11 PEIITKH.

Puc. 4. I3 apxisiB YIIM3P (cmpomena Bep-
cisfl): 3BeAEHHS IMOJO PO3MOBCIOKEHHS
KyHHUII JicoBoi (Martes martes) B I'lC mpoc-
TOpi, i3 BUKOpHUCTaHHAM «ATiac...» (Huko-
narok 1973), «Martes...» (Iletpocsa 2005)
Ta ganux npo Jyicu (MODIS LCC 2002) —
JIMB. TEKCT.

Fig. 4. The ULRMC archives data (simpli-
fied version): the pine marten (Martes mar-
tes) distribution summary in GIS area based
on ‘Atlas...” (Nikolayuk 1973), ‘Martes...’

no "Mnexonutaiouwe. .. [2006]"
no "Artnac...(1973)" - cuenapii 2
no "Artnac...(1973)" - cuenapii 1

nicu (3a garvmn MODIS 2002) 0 230460 920 Km
I — (Petrosyan 2005) and forest data (MODIS

LCC 2002); see the text.

(macka)

! 3a3Buuaii B KOKHOMY OKPEMOMY JICTOCII iICHYBaB MAKET JOKYMEHTIB, IKUH BKIIOYAB Y T.4. KAPTy EKCILTKALLi 3e-
MeJb Ta THIOJOTII yrigs (1mo GoHiTeTax). Tam 000B’13K0BO BKa3yBalM IMOPiTHHI CKIIAJ MEPeTiK JOMIHYIOUHX BHIIB
TBapuH. MU IEpEKOHATINCS B TOMY, L0 TOCIOJAPHUKU HE 0X0Y€ JITMIIKCS BiMOBIIHUMH KapTaMH.

2 Jlnst kapTyBaHHs TakOi BEJIMKOi TEPUTOPii MU BMKOPHUCTOBYBAIM OJHY i3 CTaHAapTHUX mpoekuii — WGS 1984,
Ipu yxusauni UTM (ais Ykpainn — UTM Zone 36N) 1ie, Ta iHmi 300paKeHHs MATUMYTh ACIIO iHIIHI BUTIISA.

3 letansHima inpopmariis € Ha BeG-cTOpiHII YKpaiHChKOT IPUPOI00X0poHHOi rpynu. https://bit.ly/3ngEYxt.
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HaTomicTs, ko y cepenoBuili HaykoBIiB XXI cT. 11e Moxke OyTH IHTepIPETOBAHO JIHIKHO, SIK
MIOMiTHa 3MiHa TeoMeTpii apeasiB MmiABUAIB (Ha KapTax), To «B oici» mpupoaHOro Bindopy, HMOBIip-
HO, BIJMOBIJH Oyia peaizoBaHa 30BCIM iHAKIIE: BBEACHHSM B JIiF0 MEXaHI3My aKTHBHOI CHHAHTPO-
mi3arii, ae He BiJBepTOi Mirparii ocoouH came «Ha miBHIY». (Ha cxoxi, ane iHImi 3a 3HAKOM BHIIA-
KH, 1110 BUHUKAIOTh NIPU MOJETIOBAHHI «(pyHIaMEHTAJIBHOI Hillli», 3BepTaB yBary 1. B. Tutap, a came
Ha MPOTHO3M PO MepeOyBaHHS BUIY Ha TEPUTOPIi, e TOrO BUAY HACHpaBIi HeMae, overprediction
(Turap 2011: 24)).

[Ipo cxunpHICTH BUBIPKH 3BHYANHOT CEIIMTHUCS Y MicTax HelmonaBHo Hamucana 0. BoitHapoBuy
(2020). 3okpema, JOCHITHUII BUSABWIA, IO B ypOonanmmadTax 3akapnaTcbkoi o0nacTi BHBipKa
OyJ1a 4UCENBHILION, HIK Yy MPUPOAHUX MICIIE3HAXOMKEHHX, 0a OUIbIIe — B CHHAHTPOIIHOMY Cepe-
JIOBHIII PI3HOMAHITTS KOJBOPOBUX (POpM BHBIpKH OyJIO TOMITHIIINM. Y 3B’S3KY 13 IIMM, 3BEpHIMO
yBary Ha IIepellik TOTo, 0 BUBIPKH, 13 PI3HUX MICIIb CBITY, B3araji HaMararoThCs TOIYITUTH Yy JIFO-
e (3a Matepianamu i3 YouTube): Bineo-kamepy GoPro, mopori ToBapu Bir Amazon, TUTUTKY IIIO-
KOJIay, ®Kodyai (0Ha Y OHOT), IlyKepKH (B TOPTiBEIEHOMY aBTOMATI), CEHBIY, MAKETHK 13 TOpixa-
MH, Iy, moKoJaa (y Marasusi), MoHYMK (y Koma), HaciHHA (B TOAYBaJbHHMIII JJIS MTaXiB), 3aNallb-
HUYKY, TOMaTH (i3 CyMKH T'OCIIO/IMH1), TAaHYOXY (HA TaHKY), NTAIIEHT, NTAUHI i1, XJi0, qexopa-
THBHI KOIIMKH, TMOJIOTHO (B caly), IEYNBO, TEHICHUI M 4, CyXUl CHIZaHOK, BadJIi, YilicH, irpamiky,
CEepPBETKY, KYKYpYA3y, TOpixoBe Maciio (i3 TyOH), raH4ipKy, ITOJIYHHITIO (Ha rOpojii), Ky i3 CMITTEBO-
ro 0Oaka i Take iHme. OTKe, CHHaHTPOIII3aIlisl BUBIPKU € OYEBUIHUM MOBCIOJHUM SBHUILEM. 3aMiCThb
BHCAJKyBaTU CaJPKaHII Y JIiCi, SIK MU O4iKy€MO BiJ] BUBIPOK, BOHU HE IIPOTH 3MIHUTH CIOCIO )KUTTH.

Ha nonartoxk, B 2011 po1ri Mu ONpHITFOAHWIN 3BEIEHHS II0JI0 OYIKYBaHUX HAIPSIMKiB 3MiH apea-
niB 54 BuziB pociuH i TBapuH (Prydatko & Kolomytsev 2011), ¢pparMeHT SKOro HABOAMMO HUXKUE,
13 3MiHAMHM Ta 3 OTJISAY Ha TeMy, Ky po3nIAgaeMo y ctatTi (Tadi. 1). TpeH «ImiBHIY» TYT AOMIHYE
(oxpim npukitany i3 Picea abies).

OnHoYacHE BHBEICHHS Ha €KpaH KOMIT IOTepa yCix, IPUYETHUX A0 TeMHu BuBipku GLM-cre-
HapiiB, y Buniaai GIF-aHiManii, 103BoJIs€ BiTUyTH «IOTYKHICTh» OYiKyBaHUX 3MiH. (I3 mporo cnu-
cKy, ctaHoM Ha 2020 p. BinsinyBadaMm BeO-cTopinku BioModel noctynni GIF-animarii momxo BuBip-
KH, Oyka, nyOy, SUITMHH, COCHHM 1 nunu: Tabm. 2.) Bpakarouux 3MiH 3a3HaB i1 3a3HaBaTUME OYK, NpH
bOMY, caMe reo0oTaHiuHa kapra 1928-x pokiB, Bi[UKHBIICHA HAMH y HOBIIIIIA MOJISII, TTiIKa3ana, K
AKTUBHO BUJ 3anumaTiMe KaBkas i HaMaraTuMeThCsl 3MICTHTHCS TiBHIYHIIIE, Hanpukiay, y Kapma-
Tax. (SIki Bxke TaMm pyOKM 4M TO 3aroTiBiis jJepeBUHU?) 3MIIICHHS 1 TOAPIOHEHICTh apeany JAeMOH-
cTpyBatuMe ay0 i suthHa. MeHIn MaciuTabHi 3MiHH IEMOHCTPYBAaTHMYTh COCHA 1 JIHTIA.

Tabmuus 1. @parMeHT 3BeICHHS 100 OYiKyBaHHX 3MiH apealliB BUBIPKH i acortifioBanux BuaiB 710 2050 poky, mo
V. Prydatko & G. Kolomytsev (2011), i3 BUNpaBIcHHAMHE Ta JOMOBHEHHAMH

Table 1. Summary on habitat changes of the red squirrel and associated species by V. Prydatko & G. Kolomytsev
(2011), with corrections and updates (fragment).

«Knac» OMIHYIOYHH OdikyBaHHI HAPSMOK 3MiHH apeat
Hasga (anrin.) Hasga (y1aT.) (s TIC) gaKTor})]};)nnnBy* 0 203’50** p peaiy
Red Squirrel Sciurus vulgaris ~ mamm  LUC N Tta nepeposnozin B Mexax KaBkazy
Shrubby Birch Betula humilis plant CcC OueBHHO, HE 3a3HA€ CYTTEBUX 3MiH
Klokovii Birch Betula klokovii plant LUC OueBuHO, nepedyBaTuMe B 3aHe 0a-

HOMY CTaHi

Elegant Birch Betula microlepis  plant LuC N
River Birch Betula obscura plant LUC N
Silver Birch Betula pendula plant LUC N
Downy Birch Betula pubescens  plant CcC N
Betula sp. (7 species) Betula sp. plant LuC N
Beech Fagus sylvatica plant CC S
Norway Spruce Picea abies plant CC SW
Pedunculate Oak Quercus robur plant CC NE

* LUC — 3minn y 3emniekopuctyBanti, CC — 3Minu kiimMaty. ** 3a cropoHamu CBITY.
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Tabmuns 2. AxtuBHI QR-KkoaH IesKuX IpOoCTOPOBUX MOJIENEH MOIUPEHHS BUIIB, po3podiieHnx BioModel
Table 2. Active QR codes of some SDMs developed by BioModel

Sciurus vulgaris | Fagus sylvatica ‘ Picea abies | Pinus silvestris ‘ Quercus robur I Tilia cordata

VY nepeniky noctynHux Ha caiiti BioModel GIF-animaniii Hemae Gepesn, 3aTe HaMu OyB OIpH-
MoHeHud miacyMok y Burisaai GLM-ciieHapito, 3rigHo i3 aKuMH Oepesa, B3arajli, MOXKe 3MiCTUTHCS
3a Mexi YKpainu. 3aiiBuii pa3 crae 3po3yMiianm, mo Hanpsmkd N, S un NE, i Tak naii, BimoOpaxeHi
y TabIU4HIA GOopMi, € TIPOCTO 3pYYHUMH EeKCITIpec-y3araabHeHHAMU. Ha nbomy (oHi odikyBaHi, CH-
MyJIbOBaHi 3MiHU apeajly BUBIPKM X04 1 € IOMITHUMH, Ta JEMOHCTPYIOTh BTIKaHHSA BUAY «HA MiB-
Hiv», 1 mepepo3noaia B Mexax Kaskasy, sk OU He € TAKUMH BpaXKalO4uuMH, SIK, HAIIPUKIIAJ, CLieHapii
moo Oyka. MOIJINBO, BOHH HaBiTh HE BUKIMKAaTUMYTh 3aHEMIOKOEHHS Y THX, XTO OIIKYETHCS B YK-
paini bepHCBKOI0 KOHBEHIII€I0, MUTAHHSIMH OXOPOHU 1 30€peKeHHsI CCaBLIiB, JOIIOKU MU HE 3BEpHeE-
MO yBary yIpaBIiHIIB Ha 3MiHM, AKi BiIOyJIUCS, HApUKIAJ, Y BiTHOIIEHHI S. V. ukrainicus — 3
POKIB OITUCY IILOT'0 TAPHOTO MIABHIY 1 IO HAIIIOTO Yacy.

Homamku w000 cmany apeany Sciurus vulgaris ukrainicus (Migulin, 1928)

3py4He 3BelleHHS LIOJ0 MOTJNAIB Ha MOMIMPEHHS HifBUAY S. v. ukrainicus, y BUIISIL KapT-
cxeM, Oyno onpumogaero 0. 3izgoro (2008: 215), 13 HamuM AONOBHEHHAM (pHC. 5, pparMeHT). B
miJIoMy — Iie MiBHIYHUK-cXia YKpaiHu, npudomy, sk BBaxkaB O. Murynin, y 1930-x mano wmicie
CYTTEBE 3BY)KEHHS apeajly — Jech Ha MHpOTi [IHinponeTpoBchKa; Aaii, Ha MiBAeHb, apeall PO3IIH-
PIOBaBCsI 1 IOXOJMB JI0 MPUMOPCHKOi piBHUHM. Haramgaemo, mis onucy mporo migsumy O. Murystia
(1938: 353) BukopucTaB 3pasku, 3i0pani y 1914-1915 pp. — B Cymcbkomy!, BankiBcbkomy Ta 3mi-
iBcbkoMy paiioHax XapkiBcekoi obiacti. Ilpu mpomy, Ha «1914—1915» mi3Himi AOCTIAHUKY SKOCH
He 3BepTayu yBary. 3rimHo 3 The Catalogue of Life, sixuii icaye min erinoro GBIF, oquH i3 ex3zemn-
TApiB S. v. ukrainicus 30epiraeTbcs B MaMoJIOTIUHIN Kosekiii [HctuTyTy OiopisHoMaHiTTs KaH3ach-
koro yHiBepcurery (KUBI, USA). Busipka Oyma moGyra B rpyani 1960 poxy B TouIi i3 KOOpAWHA-
tamu 49.1 N, 31.0 E (Sciurus... 2019).

Sk mpukIan, chOroiHi — e ocTpiBHUI JicoBuit MmacuB 400 x 700 M, B OTOYEHHI CUIBCBKOTOC-
MOJIapPChKUX YTijib, HEMOAANIK Bi nekiabkox cin (CtebHe Ta CkanuBaTka), B 13 kM Big XITUIHIBCH-
koro Jicy. Cemo XJIAMHIBKA 3HAXOAUTECS Y 3BEHUTOPOACEKOMY paifoHi Uepkacbkoi obmacti, Ykpai-
Ha. (1828 poky 14-tupiunnii Tapac IlleBueHko JBa THXHI HaBUABCS TYT MAJIFOBaHHS B MICI[EBOTO
Masipa®). V HiCIsSBOEHHHMI Yac y cesli 3aCHyBalM KOJEKTHBHE TOCMOAAPCTBO TMix Hasow «Cepr i
Mornot», sike mi3Hile nepeiiMenyBanu y konrocn «l TpaBHa». Jlami MoxHa He MpPOIOBXKYBATH.
Cxorke CTaHOBHINE — Y B)KE Ha3BaHUX JIOKalis XapKiBChkoi Ta CyMCBhKOi o0acTei.

SIK CBITYUTH 3aMpONOHOBAHI HAMHU MOJENI HOMMPEHHs BHIY Ta CYIpOBiIHI KaprorpadidHi Ma-
Tepiand, icTOpHYHHUN apeai (MO3aidHICTh SKOTO MapKye BiAIMOBITHA <JTICOBKPHTA IUIOIIA»), Ta i3
SIKOTO MTOXOANTH MEPBUHHUE oruc S. v. ukrainicus, BXe 0arato AECATKIB POKIB SIK 3MIIIYETHCS TTiB-
HivHiIIe, i moapiOHIOeThes. HaM He Bimomo, mo0u XTOCh MiiHIMAB Yy HAYKOBHX KOJIaX MUTAHHS IPO
CTaH JaHTIIAPTHUX CKOCHCTEM, 13 SIKAX TOXOIWIN €K3eMIUIIPH BHBIPOK, BHKOPUCTAHUX IMOTIM JUIS
orucy miaBuIy Sciurus (Sciurus) vulgaris ukrainicus Migulin, 1928, ane € oueBHUIHIM, IO 3 YaciB
nepmroBiakpuBaya, O. Murymina, NMEepBHHHI CEepelIOBHIA iCHYBaHHS IiABHIY 3a3HANN CYTTEBUX
3MiH: JIiICOBUH TaHAmadT OYB 3HAYHOIO MipOIO MOTTHHYTHH CLTECHKOTOCTIOAAPCHKIM.

131939 poxy — y cknani CyMcbKoi 061acTu.
2 Tlpo m0 TOAil0 € 3rajgka B nokymenTi «datu sxkurts i TBopuocti T.I. IleBuyenka» (I3BOPHUK) —
https://bit.ly/2QwMrwn. [Tepesipeno: 30 6epesns 2020.
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Puc. 5. Komm’rorepra imi-
Tallis MOIIMPEHHS BHUBIPOK
B Cxigniit €Bpori, i3 BUKO-
pUCTaHHAM SSP1 &
RCP 2.6 no 2100 poky:

formozovi

formozovi

1 — nmpucytHicTh BHAY;
2 — BIACYTHICTH BHAY;
3 — y3araJpHEHHS ILIOJO

KOHTYPIB apeayiB IiJBHIIB
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1940-x); 4 — apean BuBip-
KN yKpaiHchkoi (3a Mury-
JMHUM, 3 HaUlUMH YTOY-
HEHHSMH); 5 — JIOKaIlii, B
SIKHX PaHillle OTPUMYBAJIH
3pa3kd BUBIPKH YKpaiHCh-
koi. *Bkirouaroun apeain
BUBIPKH YKpaiHCBKOI (Kpa-
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Fig. 5. Computer simulation of squirrel distribution in Eastern Europe using SSP1 & RCP2.6 data by 2100: 1 —
presence of the species; 2 — lack of the species; 3 — generalised contours of habitats of subspecies of the red squir-
rel (according to Ognev*; others) and of the Caucasian squirrel (in the 1940s); 4 — species range of the Ukrainian
squirrel (according to Migulin, with clarification by the authors); 5 — locations in which samples of the Ukrainian
squirrel were collected previously. *Including the range of the Ukrainian squirrel (dotted contour).

PiBHUHHO-TOPOKOBO-PIUKOBO-JIICOBUI KpaeBHJ 3MIHUBCS Ha PIBHUHHO-BHPIBHSIHO-TOPOKOBO-
PIYKOBHIA CLITBCKOTOCHIOAPChKUI ToApiOHeHo-TicoBuid. ([loBinKOBO: Ha cTOpiHKax pecypcy «Mie-
konuTaromue Poccumn», 1o sikoro mu 3Bepranucsa 2008 poky, 1 KA TPOJOBKYE OHOBIIOBATHCS, 1
Mpo KU MU 3raJyBajil TEHep y 3B’S3KY i3 KyHHIICIO, HABITH CIOMHUHY Tpo S. V. ukrainicus Bxe
HeMmae. 3ate, Xo4 Ha BeO-pecypcei LleHTpy oxoponu aukoi nmpupoau (P®) ime BkazaHo mo-cTapomy,
pansHCBKOMY, IO S. v. ukrainicus Memkae B «CMoneHckoi, [TontaBckoit m XappkoBckas 00II., oc-
TPOBHBIX Jiecax BopoHexckoit 0071.».)

Bxioni knimamuuni oani ma ix npoexyii 6i0noGioHo 00 cueHapiie H08020 NOKONIHHA

Jl1s CTBOpEHHSI TPOCTOPOBUX MOJIEINIEH MOMUPEHHS BUAY 1 CUMYJISILIT CIIeHapiiB 3MiHU KIiMaTy
MU BUKOPHCTOBYBaNHM OaHK KiiMatnaHuX nanux Worldclim (Swart ef al. 2019), B sskoMy B3sin Ma-
MKy po3auTbHIK 37aTHOCTI 10" (KyToBHX MIiHYT): 19 OGlOKIIMATHYHUX TMOKAa3HHUKIB METEPOJIOTTUHUX
cnoctepexkerb 1970-2000 pokiB, a TakoXX CUMYJIALII OTEHIIIHOTO KIiMaTy cTaHoM Ha 2041-2060
(mamami, ymoHO — 2060) 1 2081-2100 (BignosimHo, 2100).

I3 HasBHKX 19 GioKTiMATMUHUX MOKA3HUKIB MU BUKOPMCTANM 5. IX BUOKpeMuu pawiiie, BUKO-
PHUCTOBYIOUM METOJ TOJIOBHMX KOMITOHEHT (Tang ef al. 2018), i ToMy BBaXaJIl penpe3eHTaTHBHIMHU.
e cepenHpopiuHa TeMIieparypa, TeMIIEpaTypHa CE30HHICTh, pidyHA aMILIITyIa TEMIIeparyp, pidHi
OTIaJIy, CE30HHICTH OMafiB (Koe(illieHT Bapiarlii).

Jlis iMiTarii BIVTMBY 3MIHFOBAHOTO KJIIMAaTy MU B3sUTH 32 OCHOBY YOTHPH OKpEMi clieHapii HOBO-
ro nokoiaag — SSP (O’ Neill ef al. 2014), noeaHaHHi 13 peACTaBHUIIBKUMHY NUTTXaMU KOHIICHTpAITii
napHukoBux rasis (RCP). B YkpaiHi, B cepeoBHILi 300JI0TiB, PO HUX illle 3HAIOTH MAJIO.

1) SSP1 & RCP2.6, yMOBHO «CyTIep-IO3UTHBHHUNY, CIIUIBHAN COIIaTbHO €KOHOMIUHHMA IUISIX,
SSP «IloBopoT Ha 3eseHuH Kype», 3a SIKOTO CBIT 3MIHIOETHCSI 10 OLBII CTIKOrO MIJIIXY, Kepy-
I0YHCH JTOCATHEHHSIM IIiJIeH pO3BHUTKY, B MOEJHAHHI i3 TPAEKTOPIEIO MPEACTaBHUIIBKOTO MUISIXY
konueHTpanii (RCP) nmapaukoBux razie 2.6 — 3a sSIKOro BUKAAX Byriiekucioro razy (CO2) mo-
yanu 3MeHmryBatucs, 10 2020 poky, i npsmyBanu Hynd, 10 2100 poky; odikyBaHe cepegHe Mia-
BUIIICHHA TemrepatypHu, 10 2100 poky — 1ie 1,5 °C (IPCC 2013).
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2) SSP2 & RCP4.5, yM0BHO — «m03uTUBHUIY, ciiibHUi SSP «llocepen moporm», 3a sIKOro
BUKOPHUCTaHHS PECypCiB Ta €Heprii 3HWKYETbCA B IOEAHAHHI 13 TPAEKTOPIEI0 MPEACTaBHUIBKO-
ro nnsaxy koHneHnrtpaiii (RCP) mapaukoBux razi 4.5 — npomixkauii; 10 2040 poKy KOHIIEHT-
pallisi MapHUKOBUX JOCSATaTUME MiKy, 1 HaJal 3HIKYBaTUMETHCS;, OUIKyBaHE CEpEeIHE MiJBU-
HieHHs Temreparypu, 1o 2100 poxy — ue 1,8 °C (IPCC 2013).

3) SSP3 & RCP7.0, ymoBHO — «0a3oBwii», SSP «PerioHanbHe CynepHUIITBOY, abo «Kam’sHu-
CTa JIOPOray, 3a SIKOTO OUIKY€ThCS OPIEHTYBAHHS IMONITUKU Ha MUTAHHSAX HALIOHAJIBHOI 1 perio-
HaJIbHOI Oe3IeKy, Yyepe3 HU3bKHUI NPIOpUTET IMUTaHHs JOBKLLIA HEXTyloThcs. [1pu npoMy, KOH-
neHTpanis napaukoBux razie RCP 7.0 meMoHcTpyBaTHMe 3pOCTaHHS, MiIMOPAIKOBAHE HUHIII-
HIM TeMmIaM, 0e3 3MiH.

4) SSP5 & RCPS8.5, yMoBHO — «HeraTHBHHI», SSP pO3BUTKY 3 BHUKOIHHUM IaJIHBOM, abo0
«Illnsax 1o mocey; OYiKyBaHe cepelHe MmiaBHIeHHs TeMmeparypu g0 2100 — me 3,7 °C (IPCC
2013).

Oco0nuBy yBary Ham ciiji 3BepHyTH Ha ciieHapiii SSP1 & RCP2.6, ockinpku SSP1 nependauae
oOMexxeHHs1 TiobanpHoro moteruriHHg A0 1.5°C, a mpoekuis Horo 3a0esrnedye JIOACTBY IOHAI
2/3 1raHCciB yTpUMAaTH TJI0OANTbHE MOTEILTIHHSA Ha PiBHI, HIk4oMy 2°C Ta i3 MeliaHHWM IOTeIlIiH-
M 1.6°C, BigHocHO 18501900 pokis, y 2100-my (IPCC 2018). Came Takux Iijield Iparae JOCATTH
MDKHapoJHa CHUIBHOTA, MiAKPECIIOYM NPHU LbOMY, 1o moTemmiHHsS Ha 1.5°C (uo Bixmosimae
RCP2.6) maTriMe 3HaYHO MEHIIIC HETaTUBHUX HacliaKiB, Hix 1.8°C (Bimmosimae RCP4.5).

Inwi IT-nioxoou i anzopummu

MonenroBannst ommpeHHst BUAiB (SDM) 6a3yeThbest Ha iaei mpo CyMillleHHs cTaOUTbHUX ITOTO-
YHUX CIIBBiAHOUIEHb (MK IOIIMPEHHSIM BUAY Ta €KOJOTIYHMMHM IEPEMiHHMMH) Ta TiOTE3U IOJO
JMITYI0401 POl KIIIMaTHYHUX (PaKTOPIB, SKi BINIMBAIOTH HAa CEPEOBHINA ICHYBAHHS BUJIIB.

3 ornAay Ha iCTOpit0 OTpUMaHHS Hamoi MUQPOBOi OCHOBU (AMB. BHUIIE), TPOCTOPOBA MOJIENb
II0JI0 BUBIPOK BiZOWBAE SK CTaH CIpaB MIOJ0 NMPHPOJHHMX IMOMYJIALINA, TaK 1 CHHAHTPOII30BAHHUX,
MOUIMPEHUX Y HACEICHUX ITyHKTaX.

Jlis moOyI0BH ClIeHapiiB MU BUKOPHCTAIM BXKE alpoOOBaHEe reHepali3oBaHe JiHIHHE MOCITIO-
BauHs (GLM), po3paxyHKH 3miHCHIOBANIN Y MporpaMHOMY cepenoBuii «R». /s ynpaBmiHHS Ta0-
JUYHUMHU JaHUMH 3acTocyBaiii mporpamu makery Microsoft Office (Access, Excel). Konseprariito
MIPOCTOPOBUX JAHUX y TaOJNM4YHI Ta Bizyasizarito 3aiiicHioBanu 3acobamu GIS ARCINFO (ArcMap
10x). JIOCTOBipHICTH MPOCTOPOBOT MOJICITI MEPEBIPSITH 13 BUKOPUCTAHHAM 1H(OOPMAIIHOTO KpHUTE-
pito Akaiike — Akaike information criterion (AIC). 3MiCTOBHY JOCTOBIpHICTh KOHTPOIIOBAIU TIPE/I-
CTaBJICHHSIM aHIMaIlii 3MiH.

ITobynoBa mpocTopoBOi MOJIENi CKiIajanacs i3 ACKUTbKOX €TaliB: CTBOPEHHS «KJIIMaTUYHOTO
MacropTa» BHJY, BaJIiU3allisl MOJENI, EKCTPAIONAIIS «KIIMATUYHOTO MaclopTay Ha MPOTHOCTUYHI
KapTH KimiMaty. «KiliMaTHIHAN TacmopT» BiIOYIOBYBAIM MUISIXOM CITIBCTaBJICHHS, KOPENSAMIHHOTO
aHai3y KIIMAaTHYHHUX MapaMeTpiB Ta JaHUX IIOAO MPUCYTHOCTI abo BiACYTHOCTI BHIYy. Y Takwid
croci® My oTpuMaM Hadip iHAEKCIB, SKUH BIITBOPIOBAB MPOCTOPOBY CTPYKTYPY HOIIMPEHHS BUAY
HA MEBHIHN TepUTODIi.

Baniguzariro MojieNli BUKOHAJIM HACTYITHHM YHHOM: 33 «KJIIMATHYHHM IacliopTOM» Ta KIliMa-
TUYHUMHY TaHUMH IMITYBaJId OCy4acHEHE MOIIUPEHHS BUAY, 1 Jajli HOPIBHSIM L€ i3 KapToio (akTu-
YHOTO PO3MOBCIOKEHHS (puc. 6). Jlnme micas Toro, SK BaNigU3allis TOKa3aja BHCOKWI CTYIiHb
PETPEe3eHTAaTUBHOCTI «KIIMaTHYHOTO IAacIOpTay BUAY, MU MEPEXOIWIH [0 HACTYIHOTO €Taly, a
caMme CUMYJISii 0OpaHMX CIICHapiiB, Y MeXax 0OpaHuX MPOMIXKIB yacy (pOKiB).

Jis moganeIux po3paxyHKiB (1 MOPiBHSAHHS) MM BHOpaJIN y SIKOCTH 0a30BUX HE JIMIIE Ti TCPH-
Topii, e BUI OyB BHABJICHUI, a TAKOXK TEPUTOPIi, AT SKUX CUMYJISIIisS BKa3yBajla Ha CIPHUSTIMBI
YMOBH JyIsl Horo icHyBaHHs. (MU BBaXkKaJIM 110 Take MPUIIYIIEHHS € NMPUHHATHAM, a0W HE BTpadaTd
HaBIiTh HAMEHIITY IMOBIPHICTH TIepeOyBaHHsI «BUBIPKI» Y MPOCTOPI iMiTaIlii.)
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NereHpa

MNpycyTHICTL BUAy HE NiATBEPAKEHO, MOJeNb BKA3yE Ha HasABHICTL
KNIMaTUYHO CNPUATAMBIX YMOB

it aKTUYHY NPUCYTHICTL BUAY NIATBEPAXEHO MOAENNIO

i QaKTUUHO BMA NPUCYTHIRA, ane He NepeabayeHo MOARNNIO : | I g 1Km
Pewra Teputopii . 0 125 250 500 750 1000

Puc. 6. Baniguzamis Mmoaeni nomupeHHs BuBipku y CxinHii €Bporri.

Fig. 6. Validation of the red squirell distribution model in Eastern Europe.

Jauti, 3miiicHioBany audepeHiiioBaHi po3paxyHKH 00 3MiH apeaily BHUBIPKH 3BHYANHOT, 3Ti-
IHO i3 HAasSBHUMH CUMYILIIiSIMA Ta Ui yciel Teputopii CximHoi €Bpomm, B MeXaxX HpPOCTOPY
«EEBIO», Brirovatoun YKpainy.

Bunaiinennii minxix OyB ciibHEM iH(QOpMamidHo-TexHIYHEM 3700yTKOoM PBL, Utrecht Uni-
versity (Hinepnanan) ta YHHM3P (Ykpaina), pe3ynbTaT sIKOTO MH YacTKOBO OIPHIIIOAHUIIH, 30K-
pema, B MoHorpadii 3 nanamadtroi ekonorii (Ilpunatko et al. 2008). CporoaHi, mo akry — 11e €
MoKpanieHe HajaoaHHs rpynu BioModel.

Pesynomamu i 062080pennsn

3a pe3yabpTaTaMH MOJEIIOBaHHS MU OTPHUMAIIU PAJ CUMYJIALIN HOIIMPEHHS BUBIPKH 3BUYaitHOT
(i cymyTHIX BUAIB) /Ui PI3HUX YACOBHUX MPOMIXKIB Ta CLIEHAPIiB.

BiamoBigHo 10 HaWOINIBII MO3UTUBHOTO 13 TEpeliueHHX BUINE cliieHapiiB, a came SSP1 &
RCP2.6, apeanu BUBIpOK OUiKYIOTh Bpaskarodi 3a MacirabaMu 3MiHHU (puc. 7): KIIMaTHYHO TpUAAT-
Hi TEPHUTOPIT 3MIITYBaTHMYTHCS «HA IBHIY», a MEKa apeally CTaBaTUME HEPiBHOMIPHOIO; 3aTe, HMO-
BiIpHO, y IIEHTpPi TepuTOpii YKpainu 30epiraTuMeThCsl aHKIIAB KIIMAaTHIHO CHPHUSTINBHUX IPOCTOPIB.
3a num crenapiem, 10 2100 poky, y Cxigniil €Bpori, o4ikyBaHa BTpaTa apeary BHBipKH 3BHYaHOL
Moxe csratu 12 % (yciei Tepuropii mocmimkenns) i 49 % mis teputopii Ykpainu (puc. 11). Taka
T'y4Ha BIAMOBIOh BHBIPOK, MIPHUTAMAHHUX caMe YKpaiHi, MOJKE IOSICHIOBATUCH THM, IO TYT IIPOXO-
JIITH TIBJICHHA MEXa apeairy BUIY.

3BHYAIHO, IEPCIEKTHBA TaKUX NepeinakmieHs 10 2100 poky, BUKIHKae cepio3Hi MOOOIOBaHHS
1I0JI0 CTaHy MOMYJIALIN K BUBIPKHM 3BUYAWHOT, TaK 1 €KOCUCTEM B3araji, OJIHaK ITiIBUIICHHS Cepe/l-
HBOI Temmeparypu Ha 1,5 °C, BITHOCHO JOIHIYCTPIiaIbHOTO MEPioAy, — e TOW MIHIMyM KJIiMaTHY-
HUX 3MiH, SKOTO MOXKE 3a3HATH IUIaHeTa. 3BiCHO, SKIIO KPaiHU HEBiTKIATHO BXKUBATHMYTEH €(EKTH-
BHI 3aX0J¥ 31 CKOPOUYCHHS BUKH[IB TAPHUKOBHX Ta3iB.
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Nerenpa
B KNiMaTu4Ho CTabinbHa 30Ha NOWWpeHHs Buay y 2081-2100 pp . .t
# KniMaT4HO HecTabinbHa 30Ha NOWMPEHHS By y 2061-2080 pp 2
KNiMaTU4HO HECTaBiNbHa 30Ha NOLWMPEHHA BUy y 2041-2060 pp . nror— | —

=
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Puc. 7. CyyacHe nommpeHHs BUBIpKY 3BH4YaifHOI i cuMymsinist nomuperHs 3rigHo SSP1 & RCP 2.6 y Cxinniit €Bpo-
mi 10 2100 poky.

Fig. 7. Current distribution and SDM of the red squirrel in Eastern Europe by 2100 according to SSP1 & RCP 2.6.

Nerexpa

2 KniMaTuyHO CTabineHa 30Ha NOWWPEeHHA Buay y 2081-2100 pp fn

2 KniMaTnyHo HecTabinkHa 30Ha NOWMPeHHs Buay y 2061-2080 pp T T
KNiMaTW4HO HecTabinkHa 30Ha NOWMPeHHS Bl y 2041-2060 pp hine i ML ke
PewTa TepuTopii 0 125 250 500 750 1000

Puc. 8. CyyacHe mommpeHHs: BUBIpKY 3BHYaiiHOl i cuMyJIsiis moumpeHHs 3riqHo SSP2 & RCP 4.5 y Cxianiit €Bpo-
i 10 2100 poxky.
Fig. 8. Current distribution and SDM of the red squirrel in Eastern Europe by 2100 according to SSP2 & RCP4.5.
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Nerenpa
B KniMaTU4HO CTabinbHa 30Ha NOWKUPeHHR BuAy y 2081-2100 pp
= KniMaTUYHO HeCcTabinbHa 30Ha NoWWpPeHHA Buay y 2061-2080 pp
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Puc. 9. CyuacHe nommpeHHs BUBIpKU 3BUYaiHOT 1 cuMymsmist momupenHs 3rigHo SSP3 & RCP 7.0 y Cxigniii €Bpo-
mi 10 2100 poky.

Fig. 9. Current distribution and SDM of the red squirrel in Eastern Europe by 2100 according to SSP3 & RCP7.0.

Nerenpa
n KniMaTW4Ho cTabinbHa 30Ha NOWKWPeHHA BIAY Y 2081-2100 pp
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Pewwta Teputopil 0 125 250 500 750 1000

Puc. 10. CyyacHe nomMpeHHs BUBIPKH 3BHYAaHHOT i cuMyJsiiisi nomupenns 3riquo SSPS & RCP 8.5 y Cxinniii €B-
pori 1o 2100 poky.

Fig. 10. Current distribution and SDM of the red squirrel in Eastern Europe by 2100 according to SSP5 & RCP 8.5.
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Hagits 3a3HaueHnit BapiaHT X04 1 € TPUBOXKHUM, ajie He BUIIIANAE TaKKM KaTtacTpodiuyHuM, K B
IHIIUX CIICHAPIAX, 32 SKUMHU OYiKY€ThCSI OLTBIII iICTOTHE IMiBUIICHHS CEPEIHBOT TEMITEPATYPH.

Cumyssnist 3MiH IOA0 KITIMaTHYHO CIpHUATINBHX Teputopiid, SSP2 & RCP4.5, i1 imitanis no-
IIMPEHHs] BUBIPOK 3a HAWOUIBLI MMOUTHBHHUM i3 TPEJCTAaBICHUX CLEHapiiB BCe OIHO BpakaTHMe
(puc. 8). 3araybHUH TpeH]T 3MINICHHS KIIMAaTHYHO CIPUSATIMBUX TEPUTOPI — MIBHIYHUH, a 3arajioM
KapTHHA OyJie CX0XKOI0 Ha CUMYJISLIIO i3 MONEepeJHEOrO ClieHapito. Xo4a 3MillleHHs TYT BHIJISIATH-
Me CYTTEBIIIMM, i 0COOIMBO MOMITHUMHU OyAyTh MOJABIIL 3MiHH apeaiy B iHTepBaii 2081...2100
pokiB. O4ikyBaHa BTpaTa apeairy BUBIPKH 3BHUYANHOI 33 IMM CIIEHApiEM MOXe CTaHOBHUTH 1yt CXif-
Hoi €Bponm Bxe 14 % (yciei Tepuropii nocmimkensas) i 57 % s Tepurtopii Ykpainu (puc. 11).

OpxHO3HAYHO, JaHUH CIeHapill TAKOXK HE € CIPHUATIMBHAM SIK JJIsI BUBIPKH, TaK 1 TSI €EKOCHCTEM.
HatomicTh, HaBiT JJIs HOTO BTIJICHHS KpaiHaM MOTPiOHO Oye 1o0psye monpaIoBaTi, a0l BTpUMa-
TH MiZBHIIEHHS cepeaHboi TemrepaTtypu 1o 2100 poky Ha piBHi 1,8 °C, BiTHOCHO JOIHIyCTpianbHO-
ro nepioxy. OmHaK, BpaXOBYIOUH BiUYTHY PI3HHUIIO Y BTpaTax apeaiy, MOPiBHAHO i3 MEPITUM CIie-
HapieM, 1 po3yMilouH, sKi KOJOCAIbHI BTPATH B €KOCHUCTEMax i OIOpI3HOMAHITTI MOXKE NMPHHECTH
00U BiICOTOK 3MiH, MM BIIEBHEHI, 1[0 BTPUMAaHHS 3MiHM CEPEAHBOI TEMIIEpaTypy HaBiTh y MEXax
1.5 °C, Bxxe € MPUHLIKUIIOBOIO 33Ja4Uel0 AJIs1 M>KHAPOAHOI CIIIIBHOTH.

Bca TepuTopia gocnigxerHs (CxigHa €spona)
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Fig. 11. Changes in potential distribu-
tion of the red squirrel according to
scenarios by 2060 and 2100, which
indicate decrease of the species range
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Cumynanii NOMMpPEHHST BUBIPKU 3BUYAHOT 3a YMOBHO 0a30BHM 1 HETaTHMBHUM CLEHAPisIMHU,
SSP3 & RCP7.0 ta SSPS & RCP8.5, BukpuBae Oe3nperieIeHTHE 3MIIIEHHS «Ha MiBHIW» TEPUTOPIH,
KIIMaTH9IHO CHPHUSTIIMBHX JUIS MOIIUPEHHS BHIY, a TAKOX O3BOJISIE YABUTU MACIITaOH OYiKyBaHHX
BTparT (puc. 9, 10). OdikyeTbcsi BUKITIOUCHHS Maibke yciel, abo yciel piBHUHHOI TepuTopii Ykpainu,
13 yMCIa KIIMaTHYHO CHPHUSTIIMBYX 1010 BUBIPKH 3BUYAHHOI.

Po3paxyHkoBa BTpaTa apeaiy, 3a IUMHU CLEHapisMU (3a pe3yabTaTaMU MOJCIIOBAHHS), MOXeE
ctanoBuTH 30 % 141 % g Cxinnoi €Bporu 1> 90 % g Teputopii Ykpainu, 1o 2100 p. (puc. 11).

BesymoBHo, peanizanis SSP3 & RCP7.0 ta SSP5 & RCP8.5 moxe BBeCTH NOITYJIsiLii BUBIPOK Y
CTaH, KOJU 1M NPUANETHCS MPOCTO BUIIYKYBAaTH OCTAHHI MOXIJIMBOCTI JUISl BI)KMBAHHS Ha iCTOpHY-
Hill MICIIEBOCTH Y BKpall HECTIPHUSTIMBOMY IPUPOJTHOMY CEPEIOBHIII. 3a TAKMX YMOB, BUBIPKH BOJi-
TAMYTb 3aJTUIIATUCS MalKe BUKIIFOUHO y TOBKIJUTI, SIKE MIATPUMYE JIFOMHA 1 3aJISKATH BiJI JIFOMHHY,
1110, IOTOJMIMOCS, B)KKO MOPIBHIOBATH i3 OTOYHHMM, HeXal 1 TPHBOXXHUM CTaHOM IPUPOTHHX HOIY-
nsii. [Ipu TakoMy po3BHUTKOBI MOJIH Bee iHINE (CTaH €KOCHCTEM, EKOCHCTEMHHX TIOCIHYT 1 6iopi3-
HOMAHITTS) TAKOX HE 3aJMIIaTHMEThLCS YCIIIIHAM, 1 IO JIOJATKOBO BKa3ye Ha JKUTTEBY HEOOXin-
HICTb AiSTH, a0U YHUKHYTH BTpAT.

Komnuch, abu JOMMOMOTTH CTyJICHTaM Kpalle YSBHTH MAcIITa0u 3MiH, IO BiJOYBalOTHCS B JIiCO-
BUX JIAaHAMA()THAX €KOCHCTEMAaX, MU MIPOIOHYBAIIM iM PO3paxyBaTH iHAEKC 3MiHH IPHPOIHOTO Ka-
nitany (NCI), BUKOPHCTOBYIOUH HPHUITYLICHHS, 10 32 4aciB KHA34 Spocnasa, B Pycu (Mmaii6. Ykpai-
Hi), JTICOBKPUTICTH MoOTIa csiratu 55...75 %, y TOpIiBHAHHI 13 CHOTOTHINIHIMU cKOpoMHUMHE 15,9 %.
CrynenTtu He OyaM IPOTH ¥ IHIIIATUBHO MiAKa3yBaJIM 3aCTOCYBATH M 1HIII TapHi IHAUKATOPH Ta iH-
JIeKCH, ajleé TYYHO KOMEHTYBaJW: Ha BITYM3HSIHUX YNPABIIHIIB, HaXajlb, i TAKe HE CIIPABISIE Bpa-
keHHs1. HoBa 0ia — BUTayBaHHA: XTO OM MIT mogymartH, 1o y 2020 porti, i Jac KaxJIMBUX JIiCO-
BHX TOXEX, [0 TPANIKCH Ha JIyraHIuHi, y cIIy»K01 pATYBaHHS 3HANIILIHCS JTFOIH, SKi T ApoOuiH 3
YOTUPHU JECATKH IPOTOKOIIB TPO raciHHs. Takoro € HOBa mpapna. B 3akoHonaBYoMy YcTaBi KHS3S
SApocnaBa Ta Bomonumupa BceBononoBrya HaBiTh BU3HAUCHHS JUIsSl TAKUX PI3HOBUJIB 3JIOUMHIB HE
Oyyio, Xo4a YcTaB 1 Haraaye «<...> KTO JABOPB 3aXXkKeThb <...> 12 TpuUBHBI», a00 «AIle 3a KaKylo
BpaXy WM 3arpabieHus paju OTHEMb 3aXKHUTaeTh XpaMmbl Bb Tpaa b win BbHD rpaja wim Bb BecH,
Wi cejia, Ui XJ'[T)6I>I, WJIK TYMHO, WJIX UHO YTO BOJICIO TOKMO, U MXKE€ 3aXKUTaCTh, MEUCMb ycT)Kae—
tea» (Yerass...[1950])!. Uyere, nanose pemyratn: MedeMb ycDxkaerca! Tak um inakime, GopoTHcs
3a 3MIHM Ha Kpali€ HC MPUINHAEMO.

JlomaTkoBo, MU TiAroTyBaiu rpadu moao0 WMoBipHOI TpaHcdopmarii (GakTHIHO — BTpaT)
KJIIMAaTUYHO CHPUSTIMBHUX TEPUTOPIH MOLIMPEHHS BUBIPKM 3BHYaiHOI (puc. 11), mis 03BydeHHX
YOTHPBOX CIICHAPIiB, SIKi MAIOTH IIPUB’SI3KY A0 JIBOX MPOMIXKKIB 4acy (POKiB).

BucnoBku

1. 3a pe3ynbTaTaMHu MOJICITIOBAHHS, 3TiHO 13 HAWOUTBI M kUM crieHapiemM SSP1 & RCP2.6, i
10 BIATIOBiZa€ cepeAHbOMY MiJBHUIEHHIO TeMiepaTypu y 1.5 °C, 3MiHa KIiMaTy MOXe CIIPUIMHUTH
BTpaty 12 % apeanry BuBipku 3Bu4aiinoi y Cxianiit €8pomi 10 2100 poky. IIpu ripomy, Ha Tepuropii
VYkpainu ovikyBaHa BTpaTa apeaiy Moxke cTaHOBUTH 49 %. CHMyIALis HACTYITHOTO clieHapiro, SSP2
& RCPA4.5, mo acomitoeTbes 13 cepeHIM MiaBUIICHHM Temmeparypu y 1.8 °C, Bka3ye Ha MOTEH-
uiiiny BTparty 14 % apeany y Cxigniit €Bpomi i 57 % apeany B YKkpaiHu. Y CBIZIOMIIIOIOUH, SIK BEJIUKE
3HAUCHHS IS CTaHy €KOCHCTEM Ta OiOpPI3SHOMAHITTS Ma€ KOXKHHH BiZICOTOK TaKMX BTPAaT, MM BIIEB-
HEHi, 10 BTPMaHHS 3MIiHN cepelHboi TeMrepaTyp y Mexax 1.5°C € mpHHIMIIOBOIO 3a/1adero uTs
MDKHAPOJIHOI CHIJIBHOTH.

2. CuMynsIis HaWMEHII CIPHUSTINBUAX KiiMaTHIHUX cueHapiiB, SSP3 & RCP7.0 ta SSP5 &
RCP8.5, acormiiffoBannx i3 cepeqHiM MiJBHICHHSAM TeMIlepaTypu Oinbine HiX Ha 2 °C, BKazye Ha
MmoxxiuBi BTpath 30 % 141 % apeany B Mmexkax CxigHoi €Bponn, i monan 90 % mis Tepuropii Ykpa-
ian, mo 2100 poky. Peamizamis mux creHapiiB, Ha Hally AYMKY, BBEIE IOMYIIAIIl BUBIPOK y CTaH,
KOJIN 1M IpUIIEThCS BUIIYKYBAaTH OCTaHHI MOKJIMBOCTI [UIsl BIDKMBAHHS HA ICTOPUYHIN MiCIIEBOCTI Y

! Vcras Benukoro Kusza Spocnasa. Yeras Bonoaumeps Beesonoanus. [1950]. B ku.: HoszopoOckas nepéas nemo-
nucy cmapuiezo u maadue2o u360006. Mocksa, Jlenunrpan, 488—509.
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BKpail HECIPUATIMBOMY IPUPOTHOMY CEPEAOBHII. 3a TAKUX YMOB, BUBIPKH BOJNITUMYTbH 3ajIHIIa-
TUCh Mailbke BUKIIIOUHO y AOBKII, K€ MiATPUMY€E JIOAUHA 1 3aJIeXaTH BiJ moauHU. IIpu TakoMmy
PO3BUTKOBI MOMIK BCe iHIIE (CTaH EKOCUCTEM, CKOCUCTEMHHUX ITOCIYT 1 OIOPI3HOMAHITTS) TAKOXK HE
3aITUILATUMETBCS YCIIIIHUM, 1 110 JOJATKOBO MiIIITOBXYE MiSITH, a0M YHUKHYTH BTpAT.

3. OuikyBaHi, CAMYJIbOBaHi 3MiHU apeairy BuBipku B CxXijHild €Bporri (B Mekax TepHTOpii Tpoe-
KTy) € MIOMITHHUMU 1 AEMOHCTPYIOTh NPOAOBXKEHHS BTIKAHHS CEPENOBUII iCHYBaHHs BUJIY «HA MiB-
HiY», 1, OJJHOYACHO, mepepo3noin B mexax Kaskaszy. Ha mepruwmii mornsy, clieHapHi 3MiHH HE € Ta-
KHMU BPa)XalOUHMH, SIK HAIIPUKIa[, y Oyka. MOXIIMBO, TAMYACOBO II€ 1 He BUKIMKATHME 3aHETIOKO-
€HHSI Y THX XTO NMPUAMAIOTh YIPABIiHCHKI PIlICHHS Ta OMIKYEThCS MUTAHHAMH OXOPOHH i 30epe-
JKCHHS CCaBI[iB, OTIOKM MH HE 3BEPHEMO iXHIO yBary Ha 3MiHH, SKi 3a4eIIUIH, 30KpeMa, apea
S. v. ukrainicus — e nounHatouu 3 1930-x pokiB, koiau GakTHIHO TiABHI OyB BIIEpINE OMACAHUMA
O. MuryiiHuM, IPUIOMY, caMe Ha TepUTOpii YKpaiHu.

4. CumyJsmiidHi crieHapii, BUkoHaHi 13 BukopuctanasM WorldClim, R+, GLM — no 2050 i na-
JIi, [0 BPaxOBYIOTh, B HAIIOMY BHUIAJIKY, ICTOpHKO-KapTorpadiuauii cran cipas 3a 1928-2020, min-
Ka3yloTh: Maibke 3a cTopiuus JaHAmadTHI eKOCUCTEMH, B SIKMX BIepiIe Oyno OMMCaHUM MiIBUA
S. v. ukrainicus, cyTTeBO MOTEpHUIN BiJ BIUIMBY MoauHu. JlicoBuil manamadrt OyB mOrnmuHyTHH
CLITBCBKOTOCTIONIAPCHKHAM, PIBHUHHO-TOPOKOBO-PIYKOBO-TICOBUI Kpa€BWA 3MIHMBCS Ha PiBHHHHO-
BHPIBHAHO-TOPOKOBO-PIYKOBUI CIIBCHKOTOCIIONAPCHKHUM MOAPiOHEHO-TIiIcCOBUI. 3MIHU apealy cKia-
nu 6inbine 50 %. 1 Skmo mpo YucenpHICTh MOMYJISIIii CKa3aTH IMIOCh KOHKPETHE MOJETh HE MOXKe
(xiba 110, Yy BHIJISA/II €KCTPAITOJIAIIi), TO IPO OYEBHIHY 3MiHY MO3aidHOCTH 1 TIOPIAHOTO CKIIAdy 3e-
JICHOT'O TIOKPUBY, HEOOXITHOTO BUBIPIIi, YABY JIa€.

5. Jlo ctBopenHs «BuBipkoBoi» I'IC 1 momanbmoro MozaentoBaHHsS i3 BUKopucTaHHsM World-
Clim, R+, GLM, Ham Baanocs JOJIYYHTH He TibKK onrdpoBani Mamu 1928—2008-x pokiB, 1 HOBIII,
ane i marepiamm /33, orpumani i3 7 cymytHukiB. Tomy, Bxke B 2008 poii 00’€KTUBHA PO3/iIbHA
3IaTHICTH CYKYITHOTO BXIJHOTO MPOAYKTY gocsrana 10 M...5 KM; mepeltik BUaiB, OXOIUICHUH NOCIi-
JOKeHHSM icTopii 3—8 mimBumiB Sciurus vulgaris, BKIFOYaB TaKOX acOIiHOBaHI BHIH: JIICOBY KYHHITIO
(Martes martes) Ta nepeBHi pociuau Quercus robur, Fagus sylvatica, Picea abies, Pinus silvestris,
Tilia cordata, Castanea sativa, Betula spp. (7 BufiB).

6. Tak sik KyHMIIS JTIiCOBA 1 BUBIPKa € TaKk 3BAHOIO «B3a€MOJIIOUOI0 MApOI0y», OIM3BKOIO 10 MO-
Jeli «xmxak-xeprsa» JIoTku-BonbTeppy, 1 110 BKe 3HAUIUIO BiOOpaKeHHS B JOCHIKEHHI TiB-
JICHHO-3aXITHOTO Makpocxmwty Ykpaincekux Kapmar (BottnapoBwma 2020), 3amporoHOBaHAN HaMH
GLM-creHapiii m0/10 BUBIpKH MOXKe OyTH BUKOPUCTAHUM i 1O BiJHOIIEHHIO A0 JIICOBOI KyHHIII.

7. OdeBUHA TEHCHIIIS 3MIHY apeayry BUBIpKH (ITOJPiOHIOBAHHS CEPEOBHII iICHYBaHHS, 3HUK-
HEHHS B JESKHUX JIOKAJITETax, 1 HaBIAKH, IOSBA B IHIIUX, 3arajibHE 3MIIICHHS «HA MIBHIY», ajie i3
«mpucytHicTio Ha KaBkasi», momiueHe Hamu ime B 2008—2010-x pokax, 3HaHIIIO BiAOUTOK Y 3Be-
neni MCOII 2014 poxy y BUTIISAI KapTH, ajle OTPUMaHiil HE METOIaMH CHMYJIALIl, a B iHIIUH CII0-
ci0. MoJiemfoBaHHS 1151 TIOBaYKHA 1HCTUTYIIS] TIOKK-III0 HE BUKOPUCTOBYE, X04a MapKye TPEHJT CUMBO-
soM |. Hama monens (i JOTTOMIXHI BXiJHI 1aHi), MiIKa3ylOTh: pyX OCHOBHUX CEPEIOBUII ICHYBaHHS
BHBIPKH «Ha TBHIY», a 3 HAIMH 1 apeairy, po3IoJaBcs JaBHO, 3 YaciB KOJIM JIFOJIMHA ToYajia pyiHyBa-
T Jicu. | skmo y cepemoBuii HaykoBIiB B XXI CT. e Moxe OyTH IHTEPIPETOBAHO JIHIWHO, 5K
MOMITHA 3MiHa TeOMeTpii apeaiiB mABUAIB (HA KapTax), TO «B o(ici» MPUPOIHOTO BinOOpY Biamo-
Bigp Oyna peayizoBaHa iHAKIIe: BBEACHHSIM B JIiI0 MEXaHi3My akTMBHOI CHHAHTpOII3allii, aie He
BiIBEPTOI Mirpallii 0coOOMH caMe «Ha MiBHIY». HacKibKki BUTPUBAIUM 1 33JOBUTBHUM IS TIPHPO/I-
HBOTO BiIOOPY € Ieit MeXaHi3M, 3aJIHIIA€THCS 3aTaIKoIo0.

8. BBarkaeMo 3a BayKJIMBE HArajaTH POMAaJi, IO ONPIIIIOTHEHHS ONHCY MinBupy S. v. ukrain-
icus Bigoynoch y 1928 poui (Murynin 1928: 1-15) 1 yrBepaunocs y 1938 pori (Murynin 1938:
347-348) six «binka ykpaiHCbKay», IOMKpPEHa «Ha cxix Bix JHimpay, Ha MPOTUBAry BIAKPUTIH HUM
xe TBapuHi — «binmka Keccrepa, abo mpaBobepesxknay. (Slk Hamu noseneHo, y 1914-1915-x pokax
«MaitbyTHION S. V. ukrainicus nobyBanu i Ha mpaBobOepexcki: Puc. 5.) 3 skoice npuunHM, y Bcepa-
IstHCbKOMY 3BenieHHI 1933-x pokiB BigkpuTts O. Murynina He HOMITHIIH, BBRKAIOUH 1[0 HA MiBJCHb
Big S. v. varius memikae S. v. fuscoater (Bunorpagos 1933: 17). HatoMicTs, 3rafanu mpo BiIKpUTTS



Red squirrel (Sciurus vulgaris) habitats change modelling in Eastern Europe in the scope of climate change... 123

O. MuryniHa 1 OpuiHSUIIM HOro JMile B HACTYIHOMY BCEpaJIsHCbKOMY 3BeleHHI (Bunorpagos &
I'pomos 1952: 91-92, 295), ne oxpimM JOMiHYOUOTO (1 NPaBUIBHOIO) HAMCAHHS ukrainicus MOXXHa
3HAWTH i IoOMUIIKoBe — "ucrainicus". Y 3BenenHi «Buam ccaiiB cBity» (Wilson & Reeder 2005:
764) migBun S. v. ukrainicus iepeniuyeHo cepesl BUSHaHUX.

9. HaBeneHi HaMH TIEpEKOHIIMBI JIaHI 1100 MOMITHOT MO3aIYHOCTH Ta MIHJIMBOCTH CEpPEIOBHII
ICHYBaHHsI BUBIPKU 3BHYANHOI, 30KpeMa, B YKpaiHi, MiIKa3yrOTh, 10 HAMAaraHHs OKPEMHUX JOCIil-
HUKIB OyTH TOYHUMH, ajie CIIUPATUCH IPHU I[bOMY HE Ha pe3yNbTaTU OOJiKy TBapuH y 3eneHii I'IC-
MO3ailli, a «B PO3pi3i» aMIHICTPATUBHUX OJIWHHIIb, a IO il JMBHIIIE, «B PO3pi3i» oOJacTei, €
M’SIKO KaXXy4H, KPOKOM JaJieKuM Bin JaHamadTHoi exonorii. [le nume nomnomarae HecBioMiid Jac-
THHI YNPaBJIHIIB MPOJOBXYBAaTH BIPHTH B €(EKTUBHICTH aJMiHICTPaTHBHOTO MiIXOy, 1 Ha Haml
OIS, € PI3SHOBUIOM SIKIIO HE MPSIMOTO, TO OIIOCEPEAKOBAHOTO IMiJIrpyBaHHS MPHUXIIFHAKAM BH-
CHAYKIJIUBOTO «CIIO’KUBAIIBKOTO MIPUPOIOKOPHCTYBAHHSDY.

10. IIpukiamom Toro, y mo, OyBayio, TpaHC(HOPMYBaITUCh MOMIOHI «aIMiHICTpATHBHI» MiIIrpy-
BaHHSA, € KIJIBKICTh OCOOMH Ha TeKTap. SIKIo Ha TeMaTHYHHUX JIiCOTOCHONAPCHKUX KapTax dYaciB
CPCP 1973-x pokiB, MoxkHa 3ycTpitu nokazHuk 1000 oc. Ha 1000 ra (nus.: Lronka 2012: 43), To6TO
~1 oc./ra, TO CTATUCTUYHUH s, AKAH MOXXHA BUOYIYBAaTH 3a CY4aCHHMHU pe3yJIbTaTaMH OOJIKY
BHBIpPOK, 30KpeMa, Y MUCIUBCBKUX YTIIIAX, Ai0OpaBax, 3eJIEHUX 30HaX MICT, Jiicax Tomio (crmparo-
4HCh, HAIIPUKIIAJ, Ha (hparMeHTH i3 TekcTiB 3a: I{ronka 2012; 3i3na 2009; Boitnaposuu 2020 Ta iH.),
yacrinle gaBatuMe nokasHuk << 1. Moxe Tomy, B CPCP, HacTinbku HeliMOBipHUME Oynu i 00’ emMu
noOyBaHHS BUBIPOK, 110 TAaKCaIlilHI JaHi 3aBUIIYBAIH: OOJIKOBIN Ta OOHITYBAIBHHUKH IMiIIrpyBaIH
MIPOMHCIIOBIISIM, a TPOMUCITOBIN (hiHaHCyBamu 00iikoBmiB? [TincyMOK BimoMuii — BHCHaKeHHs Oa-
ratboXx yrifb. JlogaTkoBuil HacainoK (i, OJHOYACHO, TOKA3) — CHHAHTPOII3allis, Ky Terep MaeMo.

11. IIpu Bciii TexHIYHIN CKIaIHOCTI, CUMYJIAIIS MOMUpPEeHHs BUAYy B [T-cepenoBuii, KOHCTPY-
IOBaHHA TeHepallizoBaHuX JNiHiHUX Mozeneit (GLM), i3 Bukopuctanusm WorldClim, R+, Ta i3 3a-
JMyYeHHSIM JaHUX OUCTAHIIHHOTO 30HIYBAaHHA 3eMIli, € KOPUCHUM IHCTPYMEHTOM, SIKUI JTO3BOJISIE
BHBYATH 3MIHM CEPEIOBHII ICHYBaHHS POCIIMH 1 TBAPHWH HAa TAKMX BEJIHKHUX IUIOMIAX, SKi HEMOXKIHUBO
OCSATTH B XOJIi €KCTISJUIIIHHUX PO3BiIOK.

12. JlocmipkeHHsT MaTHUMeE ITi3HaBaJIbHE 1 TIONIepeDKYBAIbHE 3HAYCHHS — JIJIS HAYKOBIIIB, 3aKO-
HOJABIIiB, 1 THX XTO MpUIMAaEe YIPaABIIHCBHKI PIlIEHHS Ta MA€ BiTHOIIEHHS, 30KpeMa, 10 bepHchkoi
KoHBeHII11, CMaparjoBoi Mepexi, IpUpOIHO-3aMI0BiAHOTO (POHIY, T.3. EKOJOTIUHOI Mepexi, 10 30e-
PEXKEHHS JICIB, JIICOCMYT, «CKOJOTIYHUX KOPUAOPIB», OXOPOHH MPUPOJN Y MICTax, a TaKOXK JI0 30e-
pekeHHs 6iopizHOMaHITTA. [laHi MOXyTh OyTH BHKOPHCTaHI B raily3i OCBITH, 30KpeMa, TaM J€ BHU-
KJIaIal0Th ICTOPIiI0 HAYKH, T€0iH(OPMATHKY, IPUKIIAIHY E€KOJIOT1I0, 3aII0BiIHY CIIpaBy.

IMopsikn

ABTOPH BHCIIOBIIIOIOTh TIOASKY yCiM, XTO OpaB ydacTh Y CTBOPEHHI IOBHIOBHX I'e0iH(OPMAIITHAX CHCTEM Ta OKpe-
mux pobounx tapi ['ICi 3a gaciB pobotu YIIM3P, 00pobasiroun aaHi, Ta/abo qomoMarardu orudpoByBaTH mare-
poBi kapTtH, Ta/un BukoHyroun [ IC-opieHTOBaHI 3aBIaHHs MiJ 4ac MOJBOBUX JOCIHIIKEHb, 30KPEMa, B CIIIbCHKOTOC-
noaapcekux nangmadrax: 1.6.1. P. Bypai, k.6.H. O. Kaniniuenky, x.6.H. A. Ko3nosi#, k.6.H. I'. T'aBpucio, B. Maxa-
penko, O. Imyky, 0. Anetosiii. [{skyemo k.0.H. 1. 3aropoHIOKY, KUl MOCTIHHO TOKIagaB YUMAIUX 3yCHIb, aOu
sIKOMoTa OLTbIIe JIFoeH Mi3HAIHCS PO Pe3yNIbTaTH MOJETIOBaHHs, a Takox K.0.H. 0. 3i3a1 — 3a monomory B yTod-
HeHHI jokamif, 3 skux O. MurymiH oTpuMaB 3pa3skd Ui ONWCY IiABUAIB, yJacThb B YTOYHEHHI apeamy S. V.
ukrainicus. Ilam’siTaemo mpo BHecok K.0.H. B. CtoBOuaroro ta k.0.H. B. KpmkaHIBCEKOTO, SIKi, Ha JKallb, BKE MIIILTH
3acBiTH. Bei pazoM — IpeAcTaBHUKA yKPaTHCHKOI IIIKOJIM €KOJIOTIB, SIKi CIIPHSIIA PO3BUTKOBI 1 CTAHOBIICHHIO BITUU3-
HsIHOT reoinopMaThKK Ta il IPUKIAJHOTO CerMEeHTY — OioToreoinpopmariku. Mu Takox BasuHi nany O. Pi3HuKy
3a (0TO300paXKCHHST BUBIPKH, JII00 SI3HO Mepe/iaHe B HAllle PO3MOPSIKEHHs, TUM Oiblie, 10 HoMy BIajgocs coTor-
padyBaTH TaKOro MOMITHOTO, ICKPaBO-PYIOT0 MPEACTaBHUKA BUBIPOK YKpaiHH.
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