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IMpoBeneH aHaIM3 MPOCTPAHCTBEHHOM COMPSIKEHHOCTU TMHAMUKHY MOMYJISILIUAI KpacHoi mojeBku (Myo-
des rutilus Pall.) B pa3HbIe IEpHOALI BpEMEHM MEXIY ACBATHIO JoKanuTteTaMu Pecrryonnku Komu n ApxaH-
reJIbCKoit obactu. PaccTosiHue Mexxay HUMU BapbupoBaio oT 88 1o 947 kM. B mepuon ¢ 1965 mo 2006 rr.
HabTI0IaTCh AaCMHXPOHHbBIE KOJIeOaHWsI YnciieHHOCTH Buaa. C yBeanyeHeM reorpadrdecKoil TUCTaHIIuy
MEXIy JTJOKAJIMTETaMM MPOCTPAHCTBEHHAsI CUHXpOHU3alusl yMeHblaiack. B mepuon ¢ 2007 no 2018 rr. Ha
BCeil TEppUTOPUU OBLTM OTMEUCHBI YK€ COITacCOBaHHBIC U3MEHEHMST YUCIIEHHOCTH TaHHOTO Buma. OqHUM
U3 BEPOSITHBIX (DAKTOPOB CMEHBI TUTTOB IMTPOCTPAHCTBEHHOM U3MEHUYMBOCTU B IMHAMUKE IMOMYJISLIAIA Kpac-
HOI1 TIOJIEBKY BO BPEMEHU SIBJISTIOTCS U3SMEHEHUST B KIIMMATe.
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ckuit CeBep
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IIpocTpaHcTBeHHAasT CHMHXPOHHOCTL KOJIEOAHMIA
YUCJIEHHOCTH TOIYJISIIUI XUBOTHBIX SIBIASIETCS I10-
pa3uTebHBIM OMOJIoTnYecKUM (heHoMeHOM (Saether
et al., 2007) u cuuTaeTcsl OMHON U3 ILIEHTPAIbHBIX
npo6yiem skonoruu (Sheppard e al., 2016). Knaccu-
YECKUM ITPUMEPOM ee SIBJISIIOTCSI COIIAaCOBAaHHbIEC U3-
MEHEHUSI TUIOTHOCTU KaHaacKoi pbicu (Lynx canaden-
sis Kerr.) Ha orpoMmHoii Tepputopuu CeBepHOit AMe-
puku (Lindstrom et al., 2001). OHa BhIsIBJIeHAa Y BUIOB
pa3HbIX TakcoHoMuueckux rpynmn (Ranta et al., 1999;
Liebhold et al., 2004; Krebs et al., 2013; Ucaes u np.,
2015; Koenig, Liebhold, 2016), B TOM 4ucJjie XOPOIIO
M3BECTHA M Y MeTKUX miekonuTaiomux (Ims, Andre-
assen, 2000; Sundell ez al., 2004; Gouveia et al., 2016).

Hab6momaeMast CHHXpOHHOCTD Ha OOIIMPHBIX TEP-
PUTOPUSIX OOBIYHO MHTEPIIPETUPYETCS KaK CISICTBUE
BO3ICHCTBUS BHEIIHUX 3(P@deKToB — moroanl (3¢d-
dexT MopaHa), KOpMOB, XMUIITHUKOB, a TAKKE pacce-
JieHus xuBoTHbIX (Liebhold ef al., 2004). Maciitab
WX BJIUSIHUSI HA TIPOCTPAHCTBEHHYIO COMIPSIKEHHOCTD
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W3MEHEHUI OOMINSI MJIEKOITUTAIOIINX CUJIBHO pas-
JIM4YacTCA.

KinuMaTtuueckue M MoOromHble (PakTOpbl MOLYT
BBI3BaTb CUHXPOHHBIE KOJIEOAaHUS YMCIIEHHOCTH OT-
JIEJbHBIX BUIOB XXKMBOTHBIX HA OTPOMHBIX TEPPUTO-
pusix — OT HecKoJabKuX coTeH mo 1000 km u Gojee
(Post, Forchhammer, 2002; Henden et al., 2009).
3HauuTenbHas poab 3¢ dexkra MopaHa (0COOeHHO B
CBSI3U C U3MEHEHMEM KJIMMaTa) Ha IIpuMepe NTULL U
KPYITHBIX MJIEKOMTUTAIONINUX ObLIa IIPOAEMOHCTPUPO-
BaHa B psine mocienHux padoot (Koenig, Liebhold,
2016; Hansen et al., 2019).

Bnusinue paccelieHUs1 JKUBOTHBIX Ha CUHXPOHMU-
3alMI0 TUHAMUKU TOITYISIIUI 3aBUCUT OT CIIOCO0-
HOCTM BUIA K MurpauusMm. IToaromy mIsi MeIKHX
TPBI3YHOB, paccejieHrue KOTOPBIX IPOUCXOAUT HA OT-
HOCUTEIBHO HEOOJIBIINX TEPPUTOPUSIX, STOT (PAKTOP
nuMeeT JiokanbHoe 3HadeHue (Sundell ef al., 2004;
Krebs ef al., 2013; Selonen et al., 2019). 1o MHeHUIO
psina uccinenoBateieii (Ims, Andreassen, 2000; Kor-
pimakietal., 2005), mpocTpaHCTBEHHYIO CUHXPOHHOCTh
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BOBPELIOB u np.

Taomuna 1. XapakreprcTrKa UCTIOJIb30BaHHBIX MaTEPUAJIOB

Ne Jlokanurer KoopauHater Tonwl Obvem Yucno ocobdeii |MHnekc odbunus
(c.1., B.O.) JIOB.-CYT.

1 | Axura* 61°49’, 56°51” 1965—2018 33800 2135 6.31+0.7
2 |TapeBka* 62°03’, 58°28’ 1984—2018 15480 1292 83109
3 | Wby 62°38’, 58°54’ 2007—2018 15950 2553 16.0 £+ 28
4 | daHb 61°27’, 51°42' 1981—1988 44380 683 1.5£0.2
5 | PameHnbe 60°49’, 42°18’ 1972—1983 49375 586 1.2+0.1
6 |IMmxma 64°52’, 51°28’ 2012—2018 2400 203 8.1x3.2
7 | IMunera* 64°417, 43°23’ 1978—2018 15100 598 40x0.4
8 |Ilomopnbe 65°207, 41°06’ 2007—2018 2900 256 8.8t 1.1
9 | Coinosepo 64°16’, 38°47 1965—1970 52758 2248 43+ 1.7

HpI/IMC‘{aHI/Ie. * JlokamTeThl ¢ HanboJiee IIMHHBIMUA BPEMCHHBIMU pdaaMUu YUCICHHOCTU KpaCHOﬁ TIOJIEBKM, UCITOJIb3OBAHHBIC KaK

6a30BbIE ISl CPABHEHUS IBYX IIEPUOIOB.

Y MEJIKMX MJIEKOITUTAIOIINX Ha JTOBOJBHO OOJBILION
TEPPUTOPUMN MOTYT BbI3BaTh XUIITHbIE MITULIBI, BEAYIII1E
KOYeBOIt 00pa3 xxu3Hu. Bmecrte ¢ TeM, 1oAroBpeMeH-
HbIe HCCIeIOBaHU JIeMMHUHIoB B Kananackoit ApkTH-
Ke He comacylorcs ¢ nanHoi rumnore3oit (Krebs ef al.,
2002).

OLEeHUTH POJIb KAKOTO-TO OTAEJIBHOIO (haKTopa Ja-
CTO OKa3bIBaeTCsI JOBOJIBHO CIIOXHO. [IpocTpaHCTBEH-
Hasi CHHXPOHHOCTbD B OOJIBILIMHCTBE CIIy4aeB SIBJISICTCS
CJIICTBMIEM B3aMMOJICHCTBUS Pa3IMIHbIX MEXaHU3MOB
Y MOXKET IIPY 3TOM CHJIBHO BapbUPOBATh Y Pa3HBIX BU-
noB (Eberhart-Phillips ef al., 2015; Pardikes et al.,
2017).

Menkne MIEKONUTAIOIINE SIBIISTIOTCS KJIacCHYe-
CKMMU MOJACTbHBIMM BHIAMU [JII aHalu3a IIpo-
CTPAHCTBEHHBIX 3aKOHOMEPHOCTEM AMHAMUKM TO-
nyasuii (Fay et al., 2020), TOCKOJBKY KOJIEOAHMS MX
YUCJICHHOCTHU XapaKTEePU3YIOTCS 3HAYMTEIbHBIM Ba-
pbUpPOBaHMEM BO BpEMEHHU U MpOCTpaHCTBe. BMmecTe
C TeM, OIIpeIeIeHHBIM MPEMSTCTBUEM TSI 3TOTO SIB-
JISIeTCS HE3HAYMTEJIbHOE YHUCIO ITOJTOBPEMEHHBIX
MOHUTOPUHIOBBIX HCCIEAOBAHMUI, a TakKXke OXBaT
WMU OOJIBIITNX TEPPUTOPHIA.

KpacHasg nosneBka siBiAsieTCS MHOTOYUCIEHHbBIM
BUIOM MEJIKUX MyeKomnuTamliux Ha EBporeiickom
Cesepe (boopenon, Kynpusnaona, 2002). ITo nunHa-
MUKE TMOMYyJSLUi 3TOro BUAA B APYrMX pPerrMoHax
WMEETCSI TOCTaTOYHO MHOro paboT (HepHSBCKUIA,
Jlazyrkun, 2004; Boonstra, Krebs, 2012; MBaHTep,
Momuceena, 2015; EpnakoB, Mopoinoes, 2017 u np.).
OnHako B OOJIBIIMHCTBE WX acCIeKThl IPOCTpaH-
CTBEHHOI CMHXPOHU3aLMU AMHAMUKY YMCIEHHOCTHU
MpakTUYECKU He paccMmaTpuBatorcd. B Hacrosiueit
paboTe mpoaHaIU3MPOBaHbl UMEIOIIMECST MaTepura-
JIbI TI0 YMCJIEHHOCTU KPACHOM MOJIEBKU U COTIPSIKEH -
HOCTU AWHAMUKHW €€ MOMYJISUMiA MEXIy pa3HbIMU
Jnokanureramu Pecryonuku KoMmu 1 ApxaHreabCKoi
obnactu. PaccmarpuBaloTcsi Takke OCOOEHHOCTH
MPOCTPAHCTBEHHbIX U3MEHEHWI 00MIINS BMIA B pa3-

MN3BECTUA PAH. CEPUS BUOJIOTUYECKAA  Ne 1

HEBIE IIPOMEXYTKM BpeMeHU. [lociaemHeMy acmekTy
yaenaeHo Majio BHUMaHus B tureparype (Koenig, Li-
ebhold, 2016), XOTsI €ro aKTyaJIbHOCTh B CBSI3U C INIO-
OaJIbHBIMU M3MEHEHUSIMY KJIMMaTa He BbI3bIBAET CO-
MHEHMIA.

MATEPHAJIBI 1 METObI

J1s1 oLleHKM IIPOCTPAaHCTBEHHOM CMHXPOHHOCTH
JVHAMMKM NOMYJISILWN KpacHOM TI0JIEBKM Ha TaeKHOM
EBporneiickom CeBepe UCITONIb30BaHbl BDEMEHHBIE Psi-
JIbl YMCJIECHHOCTU KMBOTHBIX M3 JIEBSITU JIOKAJIUTCTOB
Pecrryomiku Komu n ApxaHrenbckoit ooiacTtu (puc. 1).
MuHUMaJIbHOE PAaCCTOSTHUE MEXKIY HUMU COCTaBUIIO
88 kM, MakcumanbHOe — 947 kM. I TEeIbHOCTD YYETOB
MOJIEBOK B JIOKAJIMTETAX BapbUpoOBajia oT 6 1o 54 yer
(Ta6i. 1). Hanbonee miMHHbIE BDEMEHHbIE PSIIbI IO~
nydyeHsl 11 Sk (54 ropa), IMuneru (41 ron) u I'a-
peBku (35 net). OHu cTanu 6a30BBIMU IUISI OLIEHKU
COMPSLKEHHOCTU AWHAMUKU TOIYJSALIUNA JaHHOTO
BUIIa B pa3HbIe nepuoabl BpeMeHU. Bce BpeMeHHEIE
psinbl OBLIY pa3aesieHbl Ha 1Ba eproaa, OTIMYaIOIIX-
csl ApYr OT Apyra pasHOM CTENeHbI0 CUMHXPOHU3ALUU
JIOKAJIBHBIX M3MEHEHWI YMCICHHOCTU KMBOTHBLIX. B
riepBbiit riepuon (1965—2006 1T.) cpaBHUBAIN JTOKAIM-
tethl Akina, I'apeBka, danb, Pamenbe, ITunera u Co-
J103epo, Bo Bropoii nepuon (2007—2018 rr.) — Axina,
I'apeska, IInaera, Mnpera, ITiskma n [ToMopebe.

YUCIEHHOCTD TIOJIEBOK OLIEHMBAIK C ITOMOIIBIO
MEeTo/a JIOBYIIKO-TMHUI. Ha KaxmoMm cralimoHape B
€JIbHUKAaX BBICTABJISUIM B JIMHUM ONpeIeICHHOE YMC-
J10 maBwiok (4amie Bcero mo 100 1mIT.) yepe3 5 M Ha
2—4 cyT. B KauecTBe IMpUMaHKN MCIOJb30BaIU KO-
pouku xjiedba, CMOYECHHbBIE B paCTUTEILHOM Macie. 3a
eIVHUILY y4eTa IIPUHUMAIIA YUCIIO KUBOTHBIX, OTIOB-
JieHHbIX Ha 100 joBy1IKO-cyTOK (0cC. Ha 100 JIOB.-CyT).

ITpu 5TOM OLIEHKY YMCIIEHHOCTU KPACHOM MOJIEB-
KM JIOKaJuTeTa (POpMUPOBAIU KaK CPEIHION 4acT-
HBIX 3HAYEHU OOWIUSI KUBOTHBIX, ONMTUMAIbLHBIX
NI JaHHOTO BUa MecTooouTaHuii. JInHaMuka 4yuc-
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Puc. 1. JlokanurteTsl cO0pa TaHHBIX ITO YMCIEHHOCTH KpacHo noneBku. 1 — fAxkima, 2 — lapeska, 3 — Wby, 4 — Jdanb (bo6-
peuoB, KynpusiHoBa, 2002), 5 — Pamenbe (boopenos, Kynpustosa, 2002), 6 — IMuxxma, 7 — IMunera, 8 — [Tomopsbe, 9 — Co-

nosepo (I'ydaps, 1976).

JICHHOCTH B pa3JIMYHBIX OMOTOITaX MOXET pasian4yaTrb-
CdA, IMO9TOMY YCPECAHCHHMEC NAaHHBIX ITO3BOJIACT ITOJIY-
YUTb 06]]_[1/1171 TPpEHI N3MCHCHM 0OWINS B JIOKAJINTETE.

ITpocTpaHCcTBEHHAas] CUHXPOHHOCTb JTWHAMUKU
YUCJIEHHOCTH XKMBOTHBIX MOXET OBbITh U3MEPEHA pa3-
HBIMHU crtocobamu. CaMBlIil TTIPOCTOM 1 HamboJIee pac-
MPOCTPAHEHHbIN MOAXO0, 3aKJII0YaeTCs B UCIOJIb30Ba-
HUU KOpPEJSLIMA MEXIy TapaMu MPOCTPAHCTBEHHO
Ppa3o0IIeHHBIX BpEeMEHHBIX PSIIOB JIOKATBHOTO OO
(Liebhold et al., 2012). J11st aTOro Hamu ObLJIa UCHOJb-
30BaHa paHroBas HemapaMeTpuyecKasi KOppeJsius
CniupmeHa (r,), KoTopasi He TpebyeT OLIEHKU TUIla pac-
npenesieHus. JIsT XapaKTepUCTMKU W3MEHYUBOCTU
YUCJICHHOCTH TIOMYJISIUY MPUMEHSITA S-UHIIEKC, KO-
TOPBIN TIpeaCTaBsIeT cOO0M CTaHAAPTHOE OTKIIOHEHNE
JIECATUYHBIX JIOraprupMOB MoKa3aTejeili OTHOCUTEIIb-
Horo oo, Ha moneBkax MeHHOCKAHINY OBLIO O~
KazaHo, 4TO MOMYJISILIMU cO 3HaYeHueM uHaekca 0.5 u
BbILLIEe JEMOHCTPUPYIOT 3—5-JIETHUE LIUKJITbI YUCTIEHHO-
ctu (Henttonen et al., 1985). OnHako pasaeieHue no
9TOMY UHIEKCY Ha LIMKINYECKUE U HELIMKINYECKUE
MOITYJISILIMU SIBIIsIeTcsT MCKyccTBeHHBIM (Sandell et al.,
1991). Tem He MeHee, S-UHIEKC MO3BOJISIET OOHAPYKU-
BaTh TIOMYJISIIMU CO 3HAYMMbIM TIEpPEIagoM OOWIMS.
BOTO, B CBOIO O4Yepelb, MaeT BO3MOXHOCTh OLIEHUTb
CUHXPOHHOCTb MPOSIBJIEHUSI TUKOB U Aernpeccuil. Bece
BBIYMCJIEHUS U TOCTPOEHUS AUarpaMm MPpOBOJIUIM B
mporpaMMHOM nakere Statistica 6.0 for Windows.

MN3BECTUA PAH. CEPUA BUOJOTHUYECKAA  Ne 1

PE3VJLTATBHI UCCIEJOBAHUN

KpacHas mojieBKa HOMUHHMpPYET CpeIu JIECHBIX
noJieBoOK Tipearopuit CeBepHOro Ypajia m ceBepHOM
paBHUHHOM Talirn EBporeiickoro Cesepa. Ee mons
npesBbiaet 69% B yaoBax JeCHBIX MOJIeBOK. B cpen-
HEeW Taiire oHa yCTynaeT o YMCIEHHOCTU PbIXKeii Mo-
neBku (Myodes glareolus Schreb.) JTonst kpacHoOi mo-
JIEBKM B 3TOI Moa30He Taiiru MeHee 32% B yJlOBax.
I1pu 3TOM Be31€ YMCIAEHHOCTb 00OOMX BUAOB U3MEHSI-
JIach IO rojIaM COTJIACOBAHHO.

CpaBHeHUe IMHAMUKU YMCIEHHOCTU KpacHOit
noseBKu B jokanutetax fAkina u [TuHera (camblie
IUTMHHbIE BPEMEHHbBIE psifibl U reorpaduryuecku yna-
JIEHHBIE IPYT OT Apyra) rokKasajo, YTO CHHXPOHHOCTh
U3MEHeHUI ToKa3aTesjaeil oOuiIus JaHHOTO BUIa B
HUX pa3jnyajiach B pa3Hble Nepuoibl BpemeHu. B ne-
puon ¢ 1965 mo 2006 TT. 6bUT OTMEYEHBI ACUHXPOH-
Hble KOJIeOaHMsI YMCIEHHOCTU I0JIEBOK HE TOJIBKO
Mexxny Axireit u [TuHeroit, HO U MeXIy IPYTUMU JIO-
kanuteramu (puc. 2). JlocToBepHbIe COrIacOBaHHbIE
U3MEHEeHUs MoKasareJsieit 00uIus TaHHOTO BU/1a Obl-
JIU OOHapYKEHBI JINIIb MEXAY ABYMS OIVKaAWIIAMU
Jiokanuteramu Akuueid u lapeskoit (7, = 0.72; p <0.001),
pPACMOJIOKEHHBIX IPYT OT Ipyra Ha pacCTOSIHUU 88 KM.
C yBeJMYEHUEM PACCTOSTHUS 3HAUYEHUS ToKa3aTess
koppesuuu CrupMmeHa ymMeHblnanuch (puc. 3). Ec-
mm Mexay Skureit u Janbio (276 KM) OH COCTaBJISLI
0.52 (p > 0.05), To cBbie 500 kM cHmxancs go 0.1 u
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Puc. 2. [luHaMKKa YMCIIEHHOCTH KPACHOM IOJIEBKU B pa3HbIX JJoKanuTetax EBporneiickoro Cesepa B mepuon ¢ 1965 mo 2006 rr.

HIoke. CBSI3b MeXIy MoKa3zaTeIsIMU KOPPEISILNI C
pPacCTOSTHMEM B IIEJIOM OKa3alach CTATUCTUYECKH 10~
croBepHoii (r, = —0.93; p < 0.001).

B nocnennue 12 ner (2007—2018 rr.) Hecornaco-
BaHHbIE KOJIeOAHUSI YMCIIEHHOCTU KPaCHOM MOJIEBKU
MEXIY OTHSAbHBIMM JIOKAJIUTETAMM CMEHWJIMCH Ha
orpoMHOM TIpocTpaHcTBe EBpomneiickoro Cesepa
CUHXPOHHBIMU U3MeHeHUsIMU (puc. 4). B aToT nepu-
on Besae das3wl genpeccuii (2007, 2011, 2014 u 2018) u
nmukoB (2009, 2013 rr.) coBnaganu. [TokazaTenu Kop-
peJisiuny ObLIN B GONIBITMHCTBE BRICOKMMH (0T 0.66 1
Boire nipu p < 0.01). Heckonbko HUXe OKa3aaocCh
3HAYeHUeE CBsI3U IUIb Mexny ITuHeroit u [TomopbeM
(0.60, p < 0.05), yTo OOBSIICHSIETCSI HEKOTOPHIMU 13-
MeHeHUsIMU yncaeHHocTu B 2015—2017 rr. B aTn ro-
Ibl HaAOMIOJAIOCh HEKOTOpoe HecoBmaaeHue ¢as
[MKJIa Y KpaCHOM IIOJIEBKU B IpocTpaHCcTBe. Tak, B
2015 1. BO Bcex JIOKAIUTETaX OTMEUYEH POCT IToKa3aTe-
neit oounmst kpome IloMophst, rme mpou3solnia ae-
npeccus. Ha cnengyrommii rog Ha (poHe najbHEHUIIIEro
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Puc. 3. 3aBUCUMOCTD CTeNIEHM CUHXPOHHOCTU IMHAMUKU
YHUCJIEHHOCTU KPACHOM MOJIEBKU OT PACCTOSIHUSI MEXIY
JioKanuTeTamu B riepuon ¢ 1965 o 2006 rr.
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MOBBINIEHUS YucaeHHocTU Ha Mibrde u [TuHere 3a-
¢uKCcHUpoOBaHB MUKW OOWINA MojieBOK. OIHAKO B
2018 r. moBceMeCTHO MPOM3OIIIET CIajl MoKa3aTesei
oownus.

CBs13b MEXy TTOKa3aTeJIsIMU KOPPEJISILIUU U Te0-
rpapuyeckum paccrosHuem B mepuon ¢ 2007 mo
2018 rr. ObLTa OYEHB C1a00M U CTATUCTUYECKM HE3HA-
yumoit — r, = 0.14; p > 0.05 (puc. 5). Tak, 3HaueHUE
K02 GUIIMEHTa KOPPEISIIIMA MeXAy ITWHAMUKOM
obunus B Skine 1 Ha apeBke (88 km) paBHsuIOCH 0.85
(p < 0.001), mexay Axieit u [Tomopbem (874 kM) —
0.83 (p < 0.001), mexxoy Axueit u Ivskmoii (436 km) —
0.96 (p < 0.001). Iaxke B cydae MAKCUMAaJILHOTO yaajie-
HUS JJoKaymTeToB ApyT oT apyra (I'apeBka—ITomopse,
6osee 900 kM) CBI3b MEXIY UBMEHEHUSIMU YUCIIEH-
HOCTH ObIJ1a JOBOJILHO BEICOKOM (, = 0.86; p < 0.001).

B MHoroMeTHEM acniekTe oIpeneeHHbIE M3MEHe-
HUS TIPOU3O0LLIM B AUHAMUKE ITOITYJISLIMU KpacCHOM
nosieBku Ha I[Tunere. C Havana HabmoneHuit (1978)
no 1990 IT. YMCIIEHHOCTh XWBOTHBIX COCTaBJIsIa B
cpenHeM 6.6 (ot 1.0 mo 15) oc. Ha 100 jioB.-cyT. C 1991
1o 2006 rr. o6miIve XXKUBOTHBIX CHU3IIOCH 10 1.6 (oT
0.4 mo 3.8) oc. Ha 100 ynoB.-cyT. i1t 3TOrO MEpuoaa
XapaKTepHbI IJTyOOKME IETIPECCUM U HEe3HAYUTEJIb-
Hble 110 cuie nukKu. OIHAKO B TMOCAeIHNE ToIbl Ha-
OroaeTcsi HeOOMBIIOKM POCT YMCICHHOCTU: TOMIBI
MOBBIIIEHUS U TTOHUKEHUS ITOKa3aTeieid OOUINS OT-
YETJIUBO PETUCTPUPOBAIUCH.

OBCYXIEHMUE PE3VJIILTATOB

PesynbTaThl McciienoBaHui Mokasaau, 4YTO IIPO-
CTpaHCTBEHHAasi CHUHXPOHHOCTh KOJIeOaHUI YMCIIeH-
HOCTU KpacHoii nmojieBKu Ha EBpormeiickom CeBepe
3HAYUTEIBHO M3MeHsack Bo BpemeHu. o 2007 .
JIOCTOBEPHBIE COIIACOBAaHHbLIC M3MEHEHUSI YUCJICH-
HOCTHU KpacCHOil IIOJIEBKM HaOIIoAalNCh JUIIL Ha
paccrossaumn He 6osee 90 kM. C yBenmueHueM pac-
CTOSTHUSI MEXAY MOMYJISIUSIMU CTEIIEHb CUHXPOHU-
3allMM CHIXKAJIACh, U KOJicOaHUs IIPUHUMAIN aCUH-
XPOHHBbIN XapakTep.
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Puc. 4. [luHaMuKa YMCIEHHOCTH KPAaCHOM ITOJIEBKM B pa3HbIX JoKanmuTeTax EBpomneiickoro Cesepa B riepuof ¢ 2007 mo 2018 rr.

JlaHHas 3aKOHOMEPHOCTB ObljIa TTOATBEPKICHA BO
MHorux paborax (Ranta et al., 1997; Liebhold et al.,
2004). CreuuanbHBIE WCCIIETOBAHUS IO PHIKEH MO-
JIeBKe B 6opealibHbIX lecax HopBeruu Boosb 256-Ku-
JIOMETPOBOTO MPOdUIIsi, HA KOTOPOM UYepe3 OIuHa-
KOBOE PacCTOsTHUE OBbLIN pacHoioXeHbl 31 MyHKTOB
YYETOB KMBOTHBIX, MOKAa3aJli MOJHOE OTCYTCTBUE
CUHXPOHHOCTHU MEXIY CaMbIMU OTAAJICHHBIMU TTOMY-
asusiMy. CTaTUCTUYECKU 3HAYMMBbIe KOPPESLUU
ObpUTM OOHaApY:KEeHBI JIMIITHh Ha paccTosTHUM 30—40 kM
(Steen et al., 1996). Y prikeit moyieBKY B OUHITHINN
CUJIbHAasI KOPPESILUS MEXIY KOJIeOaHUSIMU YUCIICH-
HOCTHU >KMBOTHBIX HaOII0JaJIach Ha PACCTOSIHUM JI0
90 xm (Huitu er al., 2003). B kaHaackux 60opeaibHbIX
Jlecax CHHXPOHM3AlUS B IWHAMUKE YUCIICHHOCTH Y
osieHbero xoMsiuka (Peromyscus maniculatus Vigors) oT-
MedeHa Ha HEeOOJIbIIOM paccTosiHUM (MeHee S0 kM), y
noneBku lanmepa (Myodes gapperi Wagner) — Ha 00-
Jiee 3HAUUTEJIbHOM PACCTOSIHUU, HO He MPEBBIIIA0-
mumM 200 km (Bowman et al., 2008). OTcyTcTBUE enyi-
HOTO pUTMa KoJIeOaHWI YMCIEHHOCTH JIECHBIX TTOJIe-
BOK oTMeuann Ha CeBepo-Boctoke Cubnpn. boiee
WIM MeHee CXOOHOI oKasajach JUHAMUKA TOITYJISI-
LM, yIaJIeHHBIX IPYT OT Apyra Ha paccTOsIHUE He 060-
see 200—250 kv (YepusBckuii, Jlazytkun, 2004). B
Kapenun y ¢oHOBBIX BUAOB MOJEBOK MEXAY ABYMSI
CTallMOHApaMU, PaCMOJOXEHHBIX B 150 KM Apyr ot
JipyTa, OTCYTCTBOBAaJjla COIJIACOBAHHOCTb B TMHAMUKE
nx yuciaeHHoct (Kyrenkos, 2006). B LleHTpanbHoit
EBpone y o6bikHOBeHHOIT noneBku (Microtus arvalis
Pall.) cuHxpoHu3anys B JMHAMMKE JIOKAIBHBIX ITOITY -
JISIUMiA HaOmomanachk Ha pacctosiHuu oT 150 kv (Gou-
veia et al., 2016) mo 300 xm (Fay et al., 2020).

C 2007 r. tMHaAMUKAa TIOITYJISIIINI KpacHOM TTOIeB-
KM Ha oommpHoit Tepputopun EBporeiickoro Cese-
pa crtaia cornacoBaHHoi. [Tuku u genpeccun 4uc-
JICHHOCTH BUJIa B pa3HbIX JOKAJUTETaX OTMEUIUCh B
OIIHU U T€ K€ roJibl BHE 3aBUCUMOCTH OT PACCTOSIHUM.
CxomHBbIe 110 criie 3HadeHUs Koo dummeHTa Koppe-
s CnupMeHa (6onee 0.80) orMedeHBI Kak Ipu
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MUHHUMAJILHOM, TaK W IIPpU MaKCUMAJIbHOI Teorpa-
GUIECKOM TUCTAHIIH.

Ha 3HauuTenbHble pa3nuuusi B COMPSKEHHOCTU
U3MEHEHU 0OUJINSI KpaCHOI MOJIEBKM B pa3HbIE Me-
pUMOIbLl BpEMEHH yKa3bIBalOT JJIMHHBIE PsIibl HAO0-
neHni B JokanuTeTax Axma u IluHera, ymaneHHBIX
IpyT OT Apyra Ha 745 kM. B niepBbIii mepro mokasa-
Tellb KoadduumeHnra Koppeiasuun CoupMeHa ObLI
OYeHb HU3KUM U ocTasJisii Toabko 0.05 (p > 0.05), Bo
BTOpOI nepuon oH yBeamuamiics 1o 0.76 (p < 0.001).

JluteparypHble JaHHBIE CBUACTEJILCTBYIOT, YTO
BpeMEHHbIC M3MEHEHMsI CTEIICHU ITPOCTPAHCTBEH-
HOM CMHXPOHHOCTU B IMHAMUKE YMCICHHOCTHU XK1~
BOTHBIX — SIBJIEHME JOBOJBHO PAaCcHpOCTpaHEHHOE U
XapaKTepHO IIJISI MHOTMX TaKCOHOB. I1pu 3ToM oT™Me-
YaloTCs pa3Hble TPEHIbI B TAKMX U3MEHEHUX. Tak, y
49 BUOOB ceBepoaMepUMKaHCKUX NTULL 3a 50-JIeTHUI
nepuop IIPOCTPAaHCTBEHHASI COIIPSKEHHOCTh KOJIe-
GaHuii obuang yBeamumiach Ha 63—69% (Koenig,
Liebhold, 2016). ¥ amepukaHckoro 3aiina (Lepus
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Puc. 5. 3aBUCUMOCTb CTeNIEHU CUHXPOHHOCTU AUHAMUKU
YHUCJIEHHOCTU KPACHOM MOJIEBKU OT PACCTOSIHUSI MEXIY
JsokanmTeTaMu B iepuon ¢ 2007 1o 2018 rr.
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americanus Erxleben) cuibHBIE CUHXPOHHBIE M3MeE-
HEHUsI YMCJICHHOCTU Ha OTPOMHOII TEPPUTOPUU C
1970 mo 1995 rr. HapymMIKCh, 1 ¢ KoHiia 90-x rogoB
npo1nioro Beka mo 2012 1. HabIIogAIMCh aCHMHXPOH -
Hble usMeHeHus1 (Krebs ef al., 2013). IlonoOHbBIE TeH-
JEeHLU 3a(UKCUPOBAHBI Y IEMMHUHIOB U MOJIEBOK B
®dennockannun (Henden ef al., 2009; Elmhagen ef al.,
2011; Karaes, 2016), a Tak:ke BO MHOTHUX paiioHax Ce-
BepHoii EBpomnbl (Cornulier ef al., 2013).

IIpocTpaHcTBeHHAsI CHHXPOHHOCTh TECHO CBSI3a-
Ha ¢ TUIIOM OWMHAMUKU nonyasnuii. Hukimmdeckue
KoJIeOaHUS YMCIEHHOCTH Y JKUBOTHBIX CITOCOOCTBYIOT
YBEIMUYCHUIO IIPOCTPAHCTBEHHOM COIPSLKEHHOCTH
IMHAMUKW JoKajabHbIX momymsiuuii (Henden er al.,
2009; Elmhagen et al., 2011; Haynes ef al., 2019).
OcnabjieHre UMKJIWYHOCTU MPUBOAUT K YMEHBIIIE-
HUIO WM UCYE3HOBEHMIO IIPOCTPAHCTBEHHO COIIPSI-
KEHHOCTU, YTO U ObUIO NMPOJEMOHCTPUPOBAHO Ha
mpuMepe IoJIeBOK 1 ieMMUHTOB CeBepHoit EBpomnEL.
B toxe Bpewms, momyJisIMMOHHAs AUHAMHKA MOXET
CUJIbHO MEHSITHCS BO BpeMeHM. Tak, JJIsi HOpBEX-
ckoro jemmuHra (Lemmus lemmus L.) moka3zaHo, 4TO
MEPUOABI C PETYISIPHBIMU LUKIAMU MPEPBIBAIOTCS
MepruogaMu ¢ MOCTOSSHHOM HU3KOW IJIOTHOCTHIO B
TeyeHue pecarwietuss mam oonee (Ehrich er al.,
2020). Bugumo, momoOHast cuTyalusi OTMEYeHa B
ITunexckoM 3anosenHuke (CuBkos, 2012).

Hns xpacHoii moyieBku EBponeiickoro Cesepa
Poccuu xapakTepHBI HIMKIIMYECKHUE KOJIeOaHMsI YnC-
nenHoctu (CemenoB, 1982; OkynoBa u ap., 2004;
boo6penios, KynpusinoBa, 2002). IIpono/KuTeIbHOCTh
LIMKJIOB COCTaBJISLET OT 3 10 5 net. 3HaueHud S-uHaeKca
JIJISI BPEMEHHBIX PSIIOB IMTPAKTUYECKU BCEX JIOKATMTETOB
npesbiaio 0.5. MeHbllle 3TOro 3HaYeHUs1 ObUT 3TOT
IoKa3aTesib TOJILKO 1ist [ToMophsi. 31eCch OTCYTCTBO-
BaJI DIyOOKUE NEMPECCUU, CIeN0BaTe/IbHO, U aMILIM-
Tyla KojebaHuii oOurst ObUla OTHOCUTEIBHO HE3Ha-
yutebHOM. OOHAKO B JaHHOM CJIydae COBITaJcHUE
IMMKOB U JeTIPECCUI MOXHO paccMaTpuBaTh KaK CUH-
XPOHHOCTb TMHAMUKU. KpoMe Toro, paccuyMTaHHbIE
roKa3aTeJI JaHHOTO MHAEKCA ISk HanOoJiee JIMHHBIX
BPEMEHHBIX PSIOB YMCJIEHHOCTUM KpPacHOI MOJIEBKU
(Axmma, T'apeBka, [TnHera) Majgo U3MEHSIJIUCH B pa3-
HEIE TIepruoabl BpeMeHH. Tak, mjis SIKiu B mepBbIid
riepuon HabmoneHuit (1965—2006 rT.) OHM cCOCTaBIIS-
au 0.51, Bo BTOpoii (2007—2018 rr.) — 0.52, mius Iu-
Heru, coorBeTcTBeHHO, 0.51 1 0.58. Takum ob6pazom,
MUKJIAYHOCTh ITOIYJISILMII B PErMOHE COXpaHsIach
BO MHOTMX JIOKaJUTeTax B TEUEHHE BCEro Iepuoia
HCCIeIOBaHUI.

YuCIeHHOCTD JKUBOTHBIX Y €€ U3MEHEHUST SBIISI-
eTCsl pe3yIbTaTOM B3aMMOAENCTBUS BHYTPUITOMYJISI-
LIMOHHBIX (PAKTOPOB C M3MEHUYMBBIMU YCIOBUSIMU
BHelHel cpenbl (LLnnos, 1991; Radchuk ef al., 2016;
Oli, 2019). BozneiicTBue BHELTHUX (paKTOPOB MPOSIBIISI-
€TCsI KaK Ha MECTHOM, TaK 1 perMOHAIbHOM YPOBHSX. B
TIEPBOM CJTy4ae OHU OTTIOCPEIOBAHBI YCIIOBUSMI MECTO-
0o0UTaHUi1, TO3TOMY JIOKAJbHAsI JUHAMMKA B pa3HBIX
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ouoTonax MoxkeT pasimyarbes (Zub et al., 2012). Bo
BTOPOM CJIydae perMoHaIbHbIE Pa3InJusl B KIIMMaTu4e-
CKUX I GMOTOITMYECKIX YCIIOBUSIX OOYCIIaBIBAIOT He-
CUHXPOHHBIE KOJIEOaHWS YMCIIEHHOCTH MEXKITY Pasiind-
HBIMU JIOKauTeTaMu. B cBoe Bpemst 3To nmoka3zan H.IT.
Haymos (Haymos, 1963) Ha nprMepe 0OBIKHOBEHHOM
oenku (Sciurus vulgaris) 1 H.K. CreHcer ¢ coaBT.
(Stenseth ez al., 1996) Ha mpuMepe KpacHO-cepoii mo-
neBku (Myodes rufocanus Sundevall) Xokkaiizmo.

Bonbiioe 3HayeHue B OPMUPOBAHUU YCTONUM -
BBIX [IUKJIOB MMEIOT KInMaTudeckue akrtopsl (Yan
etal., 2013). OHU NIpSIMO U OITOCPEIOBAHO BIMSIOT Ha
COOTHOIIIEHNE POXIAAEMOCTA U CMEPTHOCTHU U, TAKUM
oOpa3oMm, MOIUGPULUPYIOT TUHAMUKY YHUCICHHOCTHU
XnBOTHBIX. B Kapenuu, Hanmpumep, morogHeie ycio-
Bus Ha 80% ompenelsiioT oOuiIre Tepe3nMOBaBIINX
peokux mojeBoK B mioHe (MBantep, Kurambckuii,
2000). IToromHbie (haKTOPHI OMPENEISIOT 1 BO3MOX-
HOCTb JOCTVZKEHUS INKOB, U BBI3BIBAIOT IEIIPECCUU.
M3BecTHO, 9YTO B HEKOTOPHIE TOABI AEPECCUN U TT1-
KM YUCJIEHHOCTH psiia BUAOB I'PhI3YHOB OXBAaTHIBAIOT
OrpoMHbIe reorpadpudyeckue peruoHnsl (MBaHTep,
2008; EmenpstHoBa, O60TYypOB, 2017). O4ueBUIHO, YTO
B 3TOM CJIydyae COIPSDKEHHOCTh XOAa YMCIEHHOCTHU
oIpeesieTCs COBITaAcHUEM JMHAMUKY KJIIMMAaTH4e-
CKUX IIPOILIECCOB Ha BCeM IIPOCTPAHCTBE, IIe OOHApY-
K€Ha CUHXPOHHOCTb.

B nmocnenxee Bpems poJib U3MEHUYMBOCTHY KJIMaTa
JIIS1 OOBSICHEHU ST IUKJINYECKUX KOJIeOaHuii IorydaeT
Bce OoJiblllee BHUMaHME 1 nonnepxKy (Bierman ef al.,
2006; Krebs, 2013; Hansen et al., 2020). OcnabieHne
1 VMICYE3HOBEHUE MOMYJSILIUOHHBIX LIUKJIOB U IIPO-
CTPAHCTBEHHOW CUHXPOHU3AIAU Y METKUX TPBI3YHOB B
MDeHHOCKAaHAUN OOBSCHSIETCS U3BMEHEHNEM 3UMHUX
yCJIOBUIt (4acThle OTTEIEIu, U3MEHEHUE TMJIOTHOCTU
CHEXXHOTO IIOKpPOBa) B pe3ysbTaTe TpaHCc(OopMaluu
kymmara (Kausrud ef al., 2008; Gilg et al., 2009).

CoBpeMeHHbIe U3MEHEHUSI KJIUMaTa U IOBBIIIEe-
HUE TeMIlepaTyphbl BO3IyXa COIPOBOXAAIOTCS BCEe 6O~
Jiee COIJIAaCOBAaHHBIMM NATTEPHAMU W3MEHYMBOCTU
KJIMMAaTa, YTO MOXET YCUJINTh CHHXPOHU3AIINIO TU-
HaMUWKU HaceJIeHUsI B OOJIbIIIOM MTPOCTPAHCTBEHHOM
macmrtabe (Post, Forchhammer, 2004; Koenig, Lieb-
hold, 2016; Pomara, Zuckerberg, 2017; Hansen et al.,
2020). Tak, Bo3pacTaHue BO BpeMEHH ITPOCTPAHCTBEH-
HOI1 CONPSLKEHHOCTU YMCIICHHOCTH CeBepOoaMepUKaH-
CKUX TITHI] CBSI3aHO C MapajUlebHBIM YBeJTMYECHUEM
MMPOCTPAHCTBEHHOM aBTOKOPPEISIIUY TeMIIEPaTyphl
Bosayxa (Koenig, Liebhold, 2016). B ycmoBusx miro-
6GaJIbHOTO MOTEIUIEHUsI KJIMMaTa 3UMHUE YCJIOBUS
MOTYT OBITh KJIIOYEBBIM (PAaKTOPOM, BIUSIOLINM Ha
LUKJIAYECKYIO TUHAMUKY IIOIYJISILIIl apKTUUECKUX
XkuBOTHBIX (Domine et al., 2018).

Ha teppuropun EBporeiickoro CeBepa 3a mocien-
Hre 50 neT MpOoM3O0III0 JOCTOBEPHOE YBEIWMYEHUE
CPEHET0I0BOM TeMIlepaTyphl BO3AyXa. DTH MoKa3aTe-
JIM TIOBBICWJTCh KaK Ha ceBepo-3anane (ApXaHTelbCcK)
Ha 2.1°C (Paguesuy u ap., 2017), TaKk 4 Ha IOro-Bo-
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croke Pecniy6nuku Komu — Ha 1.5°C (bobpeloB u 1p.,
2017). CkopocTb U3MEHEHMUS TeMIIepaTyphl BO3yXa B
rnocjeaHeM ciaydae 3a nepuon ¢ 1968 mo 2016 rr. co-
crasuia 0.23°C/10 net (= 4.05, p < 0.01). Han60omb-
IIMi1 BKJIad B CPEIHETOA0BOE TTOBBIILICHUE TEMIIEpa-
Typbl Bozayxa BHocsT 3uMa (0.34°C/10 neT) u BecHa
(0.30°C/10 net). OmHako TeIible 3UMBI Ha ceBepe
Pycckoii paBHUHBI B oTiinune oT PeHHOCKAHAUU He
MPUBEIU K HaApYILIEHUIO LMUKIOB (DOHOBBIX BUIOB
TPHI3YHOB.

YcuiieHre CMHXpOHHOCTH B JTMHAMMKE YMCJIEH-
HOCTH HOITYJISILWI KpaCHOI MOJIEBKM MEXIY Pa3HbI-
Mu Jjokanuteramu EBpomeiickoro Cesepa ¢ 2007 r.
IIPOM3O0IIUIO Ha (pOHE YBEINMYCHUSI COITIACOBAHHOCTU
TeMIIepaTypPHBIX KOJIEOaHW HAa TEPPUTOPUM PETUOHA
(Yepenbko u ap., 2020) 1 yBeTMYEHUSI YUCIIa TOTOMHBIX
anoMaymii (F'omuuwiH, Bacubes, 2019; Jlemeniko, EB-
cturHees, 2019). DKcTpeMabHbIE KITMMAaTUYECKUE SIB-
JICHUsI MOTYT BBI3BaTb CEpbe3HbIC AeMorpadudecKue
KaTacTpo@bl Y SKMBOTHBIX Ha OOJIBILION TEPPUTOPUU U,
TaKUM 00pa3oM, CUHXPOHM3UPOBATh HAaceJIeHUE Ha
da3ze genpeccun. CiaenyeT OTMETUTh, YTO COMPSIKEH -
HOCTb B U3MEHEHUSIX OOMINSI KPAaCHOM ITOJIEBKM Ha
Espomneiickom CeBepe Hayaimachk B 2007 T. UMEHHO C
¢a3bl AeMpPecCUU YUCIEHHOCTH MOJICBOK.

B ycnoBusix mio0ajibHOrO M3MEHEHUsl Kiumara
BJIMsiHUE 3P PpekToB MopaHa Ha MPOCTPAHCTBEHHYIO
CUHXPOHU3ALIMIO JUHAMUKW YUCJIEHHOCTU XUBOT-
HBIX Bo3pacTtaeT (Hansen ef al., 2020). OnHako 4yacTo
MHTeprpeTanysi X ObIBaeT CUJIBbHO 3aTpydHEHa, Tak
Kak pa3Hble BUIIbl pEarMpyroT Ha KojiebaHUs KiIMMaTa 1
MOroJbl MOCPEACTBOM CJIOXHOTO B3aMMOIEHCTBUS
MexXay neMorpadruyecKuMM OCOOEHHOCTSIMU TTOTTYJISI-
LIMU U KOMOMHaLUsIMU (haKTOPOB OKpY»Katollieii cpe-
el (Knape, de Valpine, 2011).

3AKJIIOYEHHME

3a OoJiee YeM TIOJIyBEKOBOU TepUoI B TMHAMUKE
MOITYJISILUiT KpacHoM nmojieBKM Ha EBponeiickom Ce-
Bepe Poccuu oTMeueHbl 3HAUUTENbHBIE U3MEHEHUS B
COTIPSKEHHOCTU KOJ€O0aHUI YMCIEHHOCTH MEXITY
JokanbHbIMU TronyissuusMu. C 1965 no 2006 rr. Ha
BCEil TEPPUTOPUM PETMOHA HAOMIONAIA ACUHXPOHHYIO
JVMHAMUKY TOITYJISILUiA faHHOTo Braa. OHa Bo3pacTaia
C yBeJIMYEeHUEM reorpadmyeckoro pacCToOsSHUSI MEXIY
nokanuTetramu. C 2007 1. aCMHXpOHHBIE U3MEHEHUS
OOWJIMST KpaCHOM TTOJIEBKM CMEHWUJIUCh CUHXPOHHBIMU.

YcuiieHrne CUHXpOHM3alMU JIMHAMUKU YMCJICH-
Hoctu gaHHoro Buma B 2000-x rr. Ha EBpomneiickom
Cesepe Poccum mpousonuio Ha oHE yBeIMYCHUS
COIIPSIKEHHOCTU TeMIIEpaTyPHbBIX IToKa3aTesIeil MexX-
JIy pa3HBIMU JIOKAJIUTETaM1 PETUOHA U YBEJIMYCHUS
YyciIa MOrOOHbBIX aHoManuii. HauaiioMm ee mmocmyku-
Jla JIeIrpeccusi YMCJIEHHOCTM KpacHOM ITOJIEBKM B
2007 r. OgHAKO BBISIBUTH KOHKPETHBIE MEXaHU3MBbI
BO3IEMCTBUS MOTOOHBLIX M KIMMATHYECKUX (haKTo-
pOB Ha OOMJIME MOJIEBOK ITIOKa HE IIPeNCTaBIISeTCs
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BO3MOXHBIM. TGODCTI/I‘ICCKI/IG 1 SMIIMPpHUYCCKUEC UC-
cJieqOBaHUS BJIUSIHUS IJ100aJIbHOTO M3MEHEHMUSI KJIU -
MaTa Ha IIPpOCTPAaHCTBCHHYIO ITOITYJIAILIMOHHYIO CMH-
XPOHHOCTb IMHAMHWKHN YUCICHHOCTU XKMBOTHBIX BCC
CIIC HaXoaATCsAa Ha HU3KOM YPOBHE.

BaarogapaocTi. ABTOpBI BEIpaXKatoT MPU3HATEb-
HocTh U.D. KynpusiHOBOI 3a TipencTaBieHHBIC Ma-
TepUaJibl 110 YMCIIEHHOCTU KPACHO MOJIEBKHU I10 CTa-
muoHapy Mierd (ITedopo-nbacKuii 3aIOBETHUK).

®dunancuposanne. PaGoTa BbIITOJTHEHA B paMKax
rocyIapCTBEHHOTIO 3agaHus “PacripocTpaHeHue, Ch-
cTeMaTHuKa U IIPOCTPaHCTBEHHAs opraHu3anus gay-
HbI U HaCeJICHUS XUBOTHBIX TA€KHBIX U TYHIPOBBIX
JIaHAIA(PTOB U DKOCUCTEM E€BPOIIEHICKOTO CeBepo-
BocTtoKa Poccun” (AAAA-A17-117112850235-2).
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The analysis of the conjugacy of the dynamics of nortern red—backed vole (Myodes rutilus Pall.) populations
between 9 localities of the Komi Republic and the Arkhangelsk region, the distance between which varied
from 88 to 947 km. Asynchronous oscillations were observed between 1965 and 2006. As the geographical dis-
tance between localities increased, spatial synchronization decreased. In the period from 2007 to 2018, there
were already agreed changes in the number of this species throughout the territory. One of the likely factors
for changing the spatial synchronicity of population dynamics is climate change.

Keywords: Myodes rutilus, population dynamics, spatial synchrony, European North
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