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YcraHOBJIEHBI KOPPEJSIIIMOHHbIE 3aBUCMMOCTU MEXIYy KOJMYECTBEHHBIMM 3HAYEHUSIMU aOUOTUYECKUX
(hakTOpOB, CBA3aHHBIX C KIIMMATUIECKUMU U3MEHEHUSMU Y KPUTEPUSIMU YSI3BUMOCTH JIECHBIX 9KOCUCTEM,
st 24 MonesibHbIX cyobekToB Poccuiickoit @enepalimu. BhisiBieHa BBICOKAsI CTENEHb TECHOTHI CBSA3U
MEXIY KIMMAaTHIeCKUMM TTapaMeTpaMU 1 JIECHBIMU ITOXKapaMu TSl JIECHBIX 9KOCUCTEM IIeHTpa U tora Poc-
cuu, a Takxke Boctounoit Cubupu. C ucronb3oBaHUEM MaTPUYHOM MOAECIU MO3ULIMOHUPOBAHUS agarTa-
IIMOHHOTO TTOTEHIIMAJa JIECHBIX 9KOCHUCTEM MOJIEIbHBIX CYOBEKTOB BBISIBJICHBI KJIACTEPHl C MX HauboJee
VSI3BUMBIMU K KJIMMaTUYECKUM U3MEHEeHUsIM Trpynmnamu. [IpuMeHeHue pa3pabOTaHHONH METOAMKU IS
aHaJIM3a JIECHBIX 9KOCHCTEM MOJICIBHBIX CYyOBEKTOB IMMO3BOJMIIO YCTAHOBUTD, YTO IMMPOUCXOIUT CMEIICHUE
rokasaresieil uX alanTallMOHHOTO MOTEeHIMaIa K HUXKHE# rpaHulle YCTOMYMBOCTU (ApXaHreabcKas, Jle-
HuHTpanckasi, Boponexckasi, TromeHckasi, Mpkyrckas obGmactu, XaHTbI-MaHCUICKNIT aBTOHOMHEIM
OKpyr, XabapoBckuii Kpait). Ha ocHoBaHUM U3y4eHUsT U KJlacTepu3allui MOAEAbHBIX CyObeKToB Poccuii-
ckoit enepanu 1Mo YpoBHIO aIaNTallMOHHOTO MOTEeHIIMAaa BEINOIHEHA AuddepeHIInanys yrpapieHqe-
CKUX PEIIeHUI U JIECOXO3SIMCTBEHHBIX MeP MO YKPYIMHEHHBIM TEPPUTOPUATBHBIM O0BEKTaM, BKIIIOUAIO-
M pa3InIHbIe cyobeKThl Poccuiickoit Ddenepalinu, ¢ 1ebio TomAepXKaHUs ¥ YCUJIEHUS aTanTallMOHHO-
ro MOTeHIIMaIa JIECHBIX 9KOCUCTeM. Mepbl afanTalu JIECHbIX 9KOCUCTEM K KITMMAaTUYeCKUM U3MEHEHUSIM
MOTYT OBITh peaJIM30BaHbI B pa3pe3e TpeX ClieHapHeB: BelieHUE JIECHOTO X03STICTBA C 9JIeMEHTAMU PEAaKTHB-
HOW afanTaluy K KITMMaTUYeCKUM U3MEHEHUSIM (U151 CTAOUJIbHBIX JIECHBIX 9KOCHCTEM ); peanu3alius cTpa-
TEeTMU aIanTally JIECHOTO XO3STMCTBAa K U3BMEHEHUSIM KJIMMaTa (U1 HECTaOMIIbHBIX JIECHBIX 9KOCUCTEM);
BOCCTAHOBJIEHUE M MOAIEPKaHUE SKOCUCTEMHBIX (DYHKIIMM J1ecoB (1151 AETPAIUPYIOLINX JIECHBIX 3KOCU-
cTeM).

Knrouesole crosa: i3MeHEeHUsT KimMara, JJECHbIC 9KOCUCTEMBI, YA3BUMOCTD, aganTauOHHbIN IIoTeHLIMal,
C].[CHaprIfI 18(0)19.(0)I
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BBEAEHUE

CoBpeMeHHBIe KIMMAaTUYECKUE MOIETHN JTEMOH-
CTPUPYIOT, UYTO INIoOAIbHAS IPU3EeMHasl TeMIlepaTypa
OyIeT MPOoIOJIKAaTh PAaCTH, IO MEHBILIEH Mepe, 10 ce-
penuHsbl cToneTus. [TobanbHOE oTerieHre Ha 1.5 1
2°C OynmeT mDOCTUrHYTO B TedeHue XXI B., eciium B
MPEACTOSIIIUE AECITUIIETHS HE TTPOU30MIET PE3KOTo
cokpaleHusi BbiopocoB CO, U APYrux MapHUKOBBIX
razoB (MI'OUK, 2021). JlecHOe X0351CTBO XapaKTe-
pusyeTcs KpaiiHel CTeleHbIo YSI3BUMOCTHU K MPSIMO-
MY BO3IECTBUIO KIMMATUUECKUX U METEOPOJIOrIe-
CKux (pakTopoB. M3MeHsommecs KIMMaTUYeCKUe
YCIIOBUS SIBJISIIOTCSI OCHOBOM MCUE3HOBEHUS BUIIOB B
JIECHBIX DKOCHCTEMAaX, U3MEHEHUsI apeayioB MX pac-
MMPOCTPaHEeHMSI Y CMEICHUS TPAHUILI JIECOPACTUTEb-
HBIX 30H, UBMEHEHUIi B TPOAYKTUBHOCTH JIECHBIX CO-
obmects (I'puropsesa u ap., 2016; Cepruenko, KoH-
cranTuHOB, 2016). YimepO OT JECHBIX II0XAapoOB,

BPEIHBIX OPraHU3MOB U APYTMX HeOJaromnpusiTHHIX
(akTOpOB 3HAYNUTETPHO TPEBBIIIACT BEJIMINHY 00-
X PacXOIOB Ha OXpaHy, 3alIUTy W BOCIIPOM3BOI-
CcTBO JiecoB. Kpome Toro, Ha cTereHb YI3BUMOCTHU
JIECHOTO CEKTOpa K KIMMATUYECKMM W3MEHEHUSIM
OKa3bIBaeT BIUSHUE MHOXECTBO SKOHOMMHYECKUX,
COLIMAIBHBIX, TEXHOJIOTUYECKUX (DaKTOPOB. AHAIN3
MMOJOOHOTO KOMITIEKCca HEKIMMaTUYeCKuX (hakTo-
POB MO3BOJISIET OLICHUTH UCTOYHUKY BOSHUKHOBEHMS
PUCKOB HECTAOWJIBHOCTH JIECHOTO XO3SI1CTBA, CIOCO0-
CTBOBaTh YKPEIUIEHWIO TIOTeHLIMaIa JUIsl OCYLIECTBIIe-
HUS Mep TI0 CMSITYCHUIO W amalTalliy, B CBSI3U C YeM
TeMa UCCIIeIOBaHUSI SIBJISIETCS] aKTyaTbHOI.

JnurenbHblE M3MEHEHUs KIIMMATUYECKUX YCIIO-
BUIi, HAaNboJIee IPKO MPOSIBUBIINECS B TEKYILIEM CTO-
JIETUW, OBUIM U OCTAIOTCS KJIOYEBLIM (DaKTOPOM,
OKa3bIBAIOIINM TIPSIMOE M KOCBEHHOE BIMSHHUE Ha
COCTOSTHHE BCEX KOMITOHEHTOB JIECHBIX 9KOCHCTEM,
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IIPUBOIS B PsIe CAydaeB K UX Jerpagaliid U THOenn
JIPEBOCTOEB Ha 3HA4YUTENbHBIX TUomansax (Karmka-
pos, ITomopues, 2007; Koixomei, 2003; CeMEHOB 1 1Ip.,
2019; Xapyk u ap., 2008; Bonan, 2008; Gamache and
Payette, 2005; Soja et al., 2007).

ITpoGaeMbl TMHAMUKU COCTOSIHUSI JIECHBIX 3KO-
cucrteM Poccuiickoit Deaepaninv B yCIIOBUSIX KIIMMA-
TUYECKMUX U3MEHEHMIT TEKYILIETO CTOJIETUSI B pa3iny-
HBIX acITeKTaX HAILJTU OTpaskeHe BO MHOTHX paboTax
(demaxkos, 2000; 3amonomunkoB, Kpaes, 2016; Uc-
tomuH, 2009; Koncrantunos, Bypues, 2013; Marse-
eB, 2005; Muponos, 2007; XantemuposB u ap., 2008;
Yebakona u ap., 2003; Ilusaros, 2009; u ap.).

M3MeHeHue KiiuMaTa, SIBJSISICh BaKHEHIIMM CO-
BPEMEHHBIM NI0OATBLHBIM BBI30BOM, ONpPEACsSIET He-
00XOIUMOCTb IIPUMEHEHUS KOMIUIEKCHOTO MEXIMC-
LMTUIMHAPHOTO MOAX0/1a, OXBATHIBAIOIIETO IIIMPOKUIA
CHEKTP 3KOJIOTUYECKUX, SKOHOMHYECKUX WM COLM-
aJIBHBIX aCIIEKTOB ycTounBOTO pa3sutus. [Ipupomn-
Hble OOBEKTHI, BKJIIOYAs Jieca, pa3jInvaroTcsi, Ha (hoHe
PETMOHAIIBHBIX TIPUPOIHO-3KOIOTMYECKIX OCOOEHHO-
CTeid, Mo XapaKTepy U CTEIIeH! NX YSI3BUMOCTU K HebJIa-
TOTPUSITHBIM TTOCIECACTBUSIM UBMEHECHUI KJIMMATa, YTO
HEOOXOAUMO YYUTHIBATh MPU pa3paboTKe U pean3a-
LMY KOMIUIEKCa Mep MO TPeIOTBPAIeHUIO U HeNTpa-
JIN3alK HeOIaroNpUsITHBIX MOCIEICTBUN U3MEHEHUSI
KJIMMATa VI CBEACHUIO UX K MUHUMAJIBHO BO3MOXKHO-
My ypoBHIO. Takue amanTalyiOHHBIE MEPbl JOJIKHBI
0o0ecIeurBaThCsl Ha JIOJTOCPOUYHOI OCHOBE C YU4E€TOM
pEerMoHAIbHBIX 0COOEHHOCTEM, a TAKKE MACIITAOHOCTH
U DIyOMHBI MX BO3AECHCTBUS HA Pa3]IMUHbIE ACTICKThI
(YHKIIMOHUPOBAaHUS CEKTOPOB 3KOHOMMKHM.

B HacTos1iee BpeMs1 pelieHre JaHHBIX BOIIPOCOB
B Poccuiickoit @enepauiny HaXoAUTCs Ha 3TaIle CTa-
HOBJICHMSI, YTO TpeOyeT, KaK C TEOPETUYECKOI, TaK U
C IpaKTUYECKOII TOYeK 3PEHUSI, YTOUHEHUS KITI0UYe-
BBIX ITOJIOXKEHUI amaTallMOHHOM CTpaTeruu JIECHO-
Io XO35IiCTBa C YUYETOM IIPOU3OIICAIINX U ITPOTHO3U -
PYEMBIX U3MEHEHUIT KiIMaTa, HayYHOro o00CHOBa-
HUSI CHUCTEMBl YCTOMUYMBOIO YIIPABJICHUS JIECHBIMU
pecypcaMu B YCJIOBUSIX KJIMMATUYECKOM HECTaAOMITbHO-
CTU, Pa3BUTHSI IIPAKTUKM IUIAHUPOBAHMSI, pean3aliu
W KOHTPOJIS 3a OCYIIECTBICHMEM MEpP MO amanTalliu
JIECHOTO XO3sICTBa K KIIMMaTUYEeCKM U3MEHEHUSIM Ha
Pa3HBIX YPOBHSIX TOCYIapCTBEHHOIO YIIPABJICHUSI.

Ilennio HaCTOSIIIIETO MCCIICTOBAHUS SIBUJIOCH 000C-
HOBaHME CLIECHAPHOTO MOAX0/a K IeSITeJIbHOCTU B OTHO-
IIeHWM aJanTalliy JIECHBIX 3KocucteM Poccuiickoii
®denepaliiy B yCJIOBUSIX U3MEHEHUI KJIMMaTa, KaK 4ya-
CTU aganTallMOHHOM CTpaTeruu JIECHOIO XO3SMCTBa
Poccuiickoit Penepauiny K IIPOU3OLISAIINM U IIPO-
THO3UPYEMbIM U3MEHEHUSIM KJIMMaTa.

OcHOBHBIE 321244 HCCIeI0BaHuA. 1. YCTaHOBUTH
HaJlMuyde W HaIIpaBICHHOCTb CBSI3U MEXIY KOIMYe-
CTBEHHBIMM T10Ka3aTeJISIMU IUHAMUKU KJIIMMATUYECKUX
¢$aKTOpPOB 1 YSI3BUMOCTU JIECHBIX SKOCHCTEM MOAECIIb-
HbIX cyobekToB Poccuiickoit Menepatmn. 2. C UCONb-
30BaHMEM MATPUYHOI MOIEIN TO3WITMOHUPOBAHMS
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ajanTallMOHHOTO MOTEHIIMala JIECHBIX 3KOCUCTEM
MoOJebHBIX CyOBbeKTOB Poccuiickoii @eaepaniyu BbI-
SIBUTh KJIaCTepbl C UX HanboJjiee ySI3BUMBIMU K KJTH-
MaTUYEeCKUM U3MEeHEHMSsIM rpyrnnamMu. 3. Pazpaborathb
ClieHapuu, BKmouamomme auddepeHInpoBaHHbIC
KOMILJIEKCHI YIIPABJIEHYECKUX PELIEHUI 1 JIeCOXO035Iii-
CTBEHHBIX MEP pearMpoBaHUs B OTHOIIEHUU ananTa-
LIMU JIECHBIX DKOCUCTEM, pEeaM3yeMbIX Ha ypOBHE
rOCyIapCTBEHHOTO M YaCTHOIO CEKTOpa M HarlpaB-
JIEHHBIX Ha CIVIaKMBaHUE NECTPYKTHMBHBIX IMpOlieC-
COB MU MMHUMMU3ALIMIO TIOTEHIIUAILHOTO SKOHOMUYE-
CKoro yuiep6a B JiecHOM xo3siiicTBe Poccum.

NCXOOHBIE IAHHBIE
1 METOAbI NCCIIEJOBAHWN

OneHKa aganTallMOHHOIO ITOTeHIMAa JIECHBIX
9KOCUCTEM, XapaKTepU3YIOIIEero CrocOOHOCTh Jec-
HBIX 9KOCHCTEM IIPUCIIOCA0IMBATLCS K KIIMMaTH4e-
CKUM U3MEHEHUSIM Y UHBIM HeOJIarOIpUSITHBIM (PaK-
TOpaM IJISI COXpaHEHUSI KOCUCTEMHBIX (DYHKIIMIA,
OCHOBBIBajJIaCh Ha M3y4YeHUM IWHAMUKU KOJIMYE-
CTBEHHBIX TMOKa3aTeleil OBYX TPyl KPUTECPUEB U
pacyeTta MHAEKCAa aganTallMOHHOIO TOTEeHILMaja B
COOTBETCTBUM C aBTOpcKoil MeTomukoil (KoHcraH-
tuHOB, 2014; Koncrantunon, Matsees, 2020). Ilep-
Basl TPyMIla KPUTEPUEB XapaKTepU3yeT CPeaHEeTON0-
BYIO IMHAMUKY KJIMMAaTUYECKUX ITapaMeTpoB (cpel-
HETOJIOBBIE TeMIIepaTypbl aTMOC(EpHOTO BO3AyXxa,
CyMMa BBITTAIAIONINX aTMOC(EPHBIX OCAIKOB, OTHO-
cuTelIbHas BJIaXXHOCTh aTMOC(EPHOIro BO3dyxa, 4a-
CTOTa ITIOBTOPSIEMOCTHY OMACHBIX TUAPOMETEOPOJIOT Y~
YeCKUX SIBJICHUM, BBICOTA CHEXHOTO MOKpOBa, 4Ya-
CTOTa IIOBTOPSIEMOCTU KPYITHBIX JIECHBIX ITOXKApOB).
Bropast rpyrimna KputepreB XxapaKTepu3yeT YSI3BUMOCTh
JIECHBIX BKOCUCTEM, T.€. UX IPEeIpacloioXeHHOCTh K
HEOJIArOIIpUSITHOMY BO3AECHCTBUIO pacCMaTpUBAEMBbIX
(¢aKTOpOB ¢ TeueHHEeM BpeMeHU (JIECUCTOCTh PETHOHA,
TUTOIIAAb MOTUOIINX JIECHBIX HACAXKIESHUIA OT BPEIHBIX
OpPraHM3MOB, IUIOIIAAb ITOTMOIIMX JICCHBIX HacaxKIe-
HUIA OT JIECHBIX MOXAPOB, 3aITac OCHOBHBIX JIECOOOpa-
3YIOIIUX TIOPOM, TJIOIIAIb CITeJIbIX W TePECTOMHBIX
HacaxXIeHW, N3MEHEHNE apeajloB OCHOBHEBIX JIECO-
oOpazyromux 1mopomn). a1 cormacoBaHHONM OLIEHKU
JIIOJITOCPOYHOI TMHAMUKM KOJUYECTBEHHBIX 3HAYE-
HUII OBYX TPYIII KPUTEPUEB PACCUUTHIBAIMCH MX
CpenHUe 3HAaUYeHMS 3a ABa MOCIeI0BATEIbHbIX TPUI-
unatwietus (1961—1991 u 1991—-2018 rr.).

st m3ydyeHWs aganTallMOHHOIO ITOTEHIIMAalia
JIECHBIX DKOCHCTEeM 24 MOAEIBbHBIX CYOBEKTOB CEeMU
denepanbHBIX OKpyroB Poccuiickoii @enepanym (Ce-
Bepo-3artamHblii enepalibHBIN OKPYT: ApXaHTelIbcKast
obmacTe, JIeHnHrpanackast oomacts, Pecriyommka Kape-
qust, Pecriyonuka Komu, HeHeukuii aBTOHOMHBINA
okpyr, HoBroponckas o6nacts; LleHTpanbHbLd (ene-
palbHBIN OKpYT: bpsHckas o6nactk, BopoHexkckas
obuacte; FOXxHBIN (denepanbHblii OKpyT: PocToBCcKast
o0Onactb; ITpuBomkckuil penepaibHbIiA OKpyT: Hike-
ropoJcKasi 001acTh; YpanbCKUi (peaepaibHbI OKPYT:
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TromeHcKast o6acTh, XaHThI-MaHCUICKIIT aBTOHOM-
HbI oKpyT; Cubupckuit penepaabHbIit OKpyT: 3a0aii-
KaJibckuit kpait, Upkyrckast obyactb, OMckasi 006-
JnacTb, AnTtaiickmii Kpait, KpacHosipckuit kpait; Jdaimb-
HEBOCTOYHBIN (enepaibHblii OKpyr: Pecryonmka Caxa
(Axytust), Kamuarckuii kpaii, MaragaHckasi 0061acThb,
Xabaposckmnii kpait, CaxaimHcKas oonactb, [Tpmmop-
CKMI1 Kpaii, AMypcKasl 00JIaCTb) B YCIIOBUSIX M3MEHE-
HUI KJINMAaTa UCIIOJIb30BaHbI JaHHBIE OTKPHITOIO Mac-
cuBa maHHbIX DenepanbHOM CITyKOBI IO TUAPOMETEO-
pOJIOTUM W MOHUTOPHMHIY OKpyXKalollleil cpenbl, a
TaKKe IaHHbIe, IIpemocraBlieHHble DenepaibHBIM
areHTCTBOM JiecHOro xo3ssiicrBa. Ilombop momenb-
HBIX cyOBbeKTOB Poccuiickoit @eaepaniin o0yCIOB-
JIEH ee JIECOpaCTUTEIbHLIM paitoHupoBaHueM. [Ipen-
CTaBJICHHBIE B HICCIICTOBAHNM MOJIEIbHbIE CyOBEKTHI
MpEeACTaBJICHBI IJIsI KaXXI0il U3 BOChbMM JIECOPACTHU-
TeJIbHBIX 30H Poccuiickoiit Menepanyy v 3HaUNTEIIb-
HO Pa3IM4yaroTcs B SKOJOTUISCKOM M JIECOBOACTBEH-
HO-TUITOJIOTMYECKOM OTHOIIIEHUM, HO UX OOBEINHSI-
IOT ITIOTCHLMAJIbHAS YSI3BUMOCTh K W3MCHEHUSIM
KJIMMaTa ¥ BO3pacTarolasl aHTPOIIOTeHHasl Harpy3-
Ka. B kaxnoM cyOobekTe ucciaeqoBaHUSIMU OXBaueHBbI
HacaxXIeHUsl, BBISIBJICHHBIC MapIIpPyTHO-K/IIOUYEBBIM
METOJOM 1 COOTBETCTBYIOIINE pellaeMbIM 3amadaM,
YTO, B CBOIO o4yepenb, Oj1arogapst pa3Hoo0pa3uio Jjiec-
HBIX 3KOCHCTEM, IT03BOJISIeT C(hOPMUPOBAThH LEJIOCT-
HOE IIpeacTaBIeHre 00 ypOBHE U3MEHUYNBOCTH 1 YSI3-
BHUMOCTU MOJEIbHBIX OObEKTOB.

PE3VJIBTATBI U OBCYXIEHHWE

B xone nccnenoBaHUs COCTOSIHUS JIECHBIX 9KOCH-
CTeM MOJEIbHBIX cyObheKTOB Poccuiickoit Denepa-
LM BBISBIIEHB HapyLIEHUS WX OWOJIOTMYECKOMN
YCTOMYMBOCTH, MPOSIBIISIOIINECS B CHUKEHUN afari-
TallMOHHOIO MOTEeHIMAaja TP HACTYIIJICHUU KPUTH-
YEeCKMX KJIMMATUYECKUX YCIOBUI. BBICOKME TeMITBI
pocTa AeCTPYKTHUBHBIX IPOLIECCOB B JIECHBIX KOCH-
cTeMax HaOJIIoAAI0TCsl KaK B CEBEPHBIX 30HAX CTpa-
HbI, TAK ¥ B 30HAX IIEPEXOI0B OT OTHUX JIECOPACTU-
TEJIbHBIX YCJIOBUI K IpyruM (Tadi. 1).

Bricokast crerieHb TECHOTHI IIPSIMOiT CBSI3M (3Ha-
yeHue Koadduimenra koppeisaiuu 0.71—0.9) o ox-
HOIi mape cpaBHMBaeMbIX 3HaUCHU I oOHapyXeHa ISl
TpeX MOJEILHEIX cyobeKToB (MaragaHnckasi, ApxaH-
reJbcKas obylacTé M 3abalikambCcKMil Kpaii). B Ap-
XaHTEeIbCKOM 00JIaCTU — 3TO KOJIWYECTBO OMACHBIX
METEOPOJIOTUYECKUX SIBJICHMII U IUIOIIANb JIECHBIX
HacaXOeHWi, MOTUOIINX I104 BO3ICHCTBUEM Bpel-
HBIX opraHu3MoB (7 = 0.8), Korma BcJieACTBYE BO3aeHi-
CTBUSI COBOKYITHOCTH HeOJIaronprsITHBIX (DAKTOPOB Ha-
CTyITaeT CHIDKEHNE OWOJIOTUYECKOM YCTOMIMBOCTH
JIPEBOCTOEB U MOPaKEHUE NX BpSAHBIMU OpraH3MaMMU.
B 3a6aiikaibpckoM Kpae 1 MaramaHcKo 00JIaCTH — 3TO
KOJIMYECTBO IIOXKAPOB M IUIOLIAAb ITOTMOIIMX OT HUX
HacaxneHuii (= 0.74 u 0.73 cooTBeTCTBEHHO). 3HAUU -
TellbHasE (3HaueHHe Ko3(@UIMEeHTa KOppesinuu
0.51—-0.7) u ymepeHHas (3HaueHHEe KO3(hhuiIreHTa
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koppesauun 0.31—0.5) cTeneHb TECHOTHI CBSI3U 00-
HapykeHa IMOBCEMECTHO, 32 UCKIIIOYEHUEM CyObeK-
TOB, Ile OHa BoOOIIe oTcyTcTBYeT. Cloga OTHOCSATCS
Heneuxkuii aBTOHOMHBIN OKpyT, TroMeHcCKas 00-
snacth u [IpuMopckuit Kpaii. 3HaUMMYIO CBSI3b I10 OfI-
HOM-IBYM ITapaM CpaBHMBaeMBIX IOKa3aTeJIeil nMe-
JOT TaK1e CyOBEKTHI, KaK XaHThI- MaHCUIICKHI aBTO-
HOMHBIN oKkpyr, OMckasgs 1 MaramgaHckast o6acTu,
XabapoBcKuii Kpaii, 1o TpeM — KpacHosSIpcKuii Kpaii
n AMypckas obiactb. B MHBIX cyOBeKTax, M3 Yucia
KCCJIENYEeMBbIX, 3HAaUMMasl KOppeJsiLus rpeacTaBieHa
o 6oJjiee MMPOKOMY HAOOPY CpaBHMBAEeMBbIX KpUTE-
puesB. B 1ieioM, B X0[e aHAJIMTUYECKOIO UCCIIeI0Ba-
HUSI YCTAHOBJIEH BBICOKMM YPOBE€Hb KOpPpEJsSIuu
MEXAy KJIMMaTUYeCKUMU ITapaMeTpaMu U JIECHBIMU
nmoxkapamu IJIsl JISCHBIX 3KOCHCTEM IlIEHTpa M Iora
Poccumn, a Takxke Bocrounoit Cubupu.

3HauuTeNIbHASI U YMEPEHHAas KOppeJIIusl MoBce-
MECTHO OOHapysKeHa JJIsT JICCHBIX TTOXXapOB M CpemaHeit
TeMrnepaTyphl Bo3ayxa. HauMeHbllee KOJIM4eCTBO 3Ha-
YUMBIX KOPPEJSIIUOHHBIX CBSI3€il ¢ KIIMMaTUYeCKUMU
(hakTOpaMu XapaKTepHO IS MOKa3aTesell IIomanmu
HacaXIeHWI, MOrMOIINX MO BO3ACMCTBUEM Bpe-
HBIX OPraHU3MOB BO BCEX PETMOHAJIBHBIX CHCTeMaX
W3 91CJIa U3YYEHHBIX.

BrigBieHHass cxomHasi IMHaAMUKa MEXOy IBYMS
rpyrnnamu (GakTopoB, ONpeaessSonIMX aganTaiioH-
HbIIA MOTEHLMAN JECHBIX KOCHUCTEM MOAEIbHBIX
cyobekToB Poccuiickoit @Deaepaiiiy Mo3Bojva Ha
MOCTIENYIOIIMX dTarax MUCCAelOBaHUS PeLIUTh 3a1ady
MPOTHO3UPOBaHUS MX CITIOCOOHOCTU aAalTUPOBAaThCs K
KJIMMATUYECKMM HM3MEHEHUsSIM U copMUpoBaTh Ha
9TOI OCHOBE COOTBETCTBYIOIIIME aalTallMOHHbIE Me-
porpusitus. BoineneHre KOMIUIEKCOB JIECHBIX 9KOCU-
CTEM CO CXOXXMMM TPACKTOPUSIMU PA3BUTHUS U COCTOSI-
HUSI MO3BOJISIET CHU3UTh MHOTOBApUAHTHOCTh YMpaB-
JIEHUECKHX pellieHuil U Habop Mep, obecrieunBaroIInX
1X afanTaruio.

B pamMkax uccienoBaHusi, UCTIONb3YsT KOJTUIECTBEH-
HBIC 3HAYCHMSI MHIEKCa afalTallMOHHOIO MOTeHIAIa
JIECHBIX 5KOCHUCTEM, IpOBeAcHA UX KjacTepu3alus B
OTHOILIIEHUU MOJEJIbHBIX cyOobekToB Poccuiickoit ®De-
JepaLuu Ij1s1 TPeX BpeMeHHBIX neproaos (1991—2000,
2001—-2010, 2011—2019 rr.) MmeToaoM k-cpenHux, 1e-
JIbIO KOTOPOTO SIBJISIETCSI pasielieHue Yurciia HabJIo-
JIEHWI1 Ha KJIaCTephbl, IIPY 3TOM KaxKI0e HaOIIoneHIE
OTHOCHTCSI K TOMY KJIACTEPY, K LIEHTPY KOTOPOTO OHO
omke Bcero. Mcroyib3oBaHMEe 3TOro METOa MO3BO-
JIMJIO YCTAaHOBUTD MX OOILIHOCTH 10 KJIFOYEBBIM ITpU-
3HakaM. JIJIT MaJloro KOJIMYeCTBa TOYEK MVCIOJIb3ye-
MBI MeTOoJ, KJacTepu3alny Oo0ecIieunBacT OBICTPYIO
CXOOMMOCTbD Ha 3Tarle 3JIEMEHTAPHOM KJIacTepU3alliMN.

B xaxxmom aHanu3upyeMoM TIepUOe MO PE3yib-
TaTtaM KJIaCTEpU3aLIM1 BBIAECJICHO TPU IPYIIbI KJIAcTe-
POB, OOBEIMHSIONINX JIECHBIE DKOCUCTEMbI MOACIHHBIX
CyOBEKTOB, pa3INyaolIrecs] YpOBHEM adalTalluOHHO-
ro MOoTeHI1AJIA, 1, KaK CJIACTBUE, TpeOyommx nudde-
PEHLMPOBAHHBIX yIIPABJIEHYECKUX PEILIEHUI U JIECOXO-
Ne 4
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Taomuuna 1. PacripeneseHue JieCHBIX SKOCUCTEM MOJEIbHBIX CyObeKTOB Poccuiickoit Denepaliu 1Mo CTEneHU TeCHOTHI
CBsI3U (KO3 DUIMEHTY KOPPESILMU) aOMOTUYECKUX (DAKTOPOB U KPUTEPUEB YSI3BUMOCTU

CrereHb TECHOTHI CBSI3U CreneHb TECHOTHI CBSI3U CrerneHb TECHOTHI CBSI3U
r=0.71-0.9 r=0.51-0.7 r=0.31-0.5
KOMILIEKCHI KOMILJIEKCHI
JIECHBIX JIECHBIX KOMILIEKCBI
JIECHBIX BKOCHCTEM
aKTOpHI, AMAMA30H | 3KOCUCTEM akTophbI, AMana3oH 3KOCUCTEM dakTopsl, AUaTIa30H CyGBeKTOB
YPOBHSI KOPPEJISILIUM | CyOBEKTOB YPOBHSI KOppEJISIIIUN CyOBEKTOB YPOBHSI KOppEJISILIUU ..
Poccuiickoii Poccuiickoii Poccuiickoid
Ddenepanym
Ddenepanym Ddenepanym
OmnacHble Mmeteopo- | AO, PKo, Temnepatypa Bo3- AO, JIO, PO, |TemnepaTypa BO3- AO, JIO, PKa,
JIOTUYECKUE SIBJIS- CO nyxa/3anac aecoobpasy-| PKo, BO, BO, | myxa/JlecucrocTtb PKo, BO, PC,
Hust/TInowmanp IOLLUX TOPOLL HO (0.39—-0.51) KK, CO
HacaxIeHUIA, TTOBpe- (0.68—0.7)
KIEHHBIX BpEIHBIMU
OopraHu3Mamu
(0.69—0.8)
KomuuectBo npupontsix | JIO, PKo, HO, | KomuuectBo nipupon- | AO, BO, BO,
noxapos B Jiecax/Ilno- | 3K, MO, KK, |HbIX HOXapoB B XMAO, 00, CO
1Ia1b JIECHBIX Hacaxae- | MO necax/CpenHsis T1o-
HUIA, TIOTMOIINX OT LIk ITOXAPOB B Jiecax
HoXapoB (0.3—0.49)
(0.54—0.74)
AtmochepHbIe JIO, PKo, HO,
ocanxu/Tlnomane nec-| AK, CO
HbIX HACAXKJIEHUI,
MHOTUOIINX OT IT0XKapOB
(—0.36... —0.51))
BricoTta cHexxHOTO AO, JIO, bO, PC,
nokpoBa/iecuctoctb | CO
(0.31-0.42)

Ilpumeuanue. r — nuHeliHbIN KO3 duimeHT koppensiun; AO — ApxaHrenbekasi obnacts; PKo — Pecriybnuka Komu; CO — CaxanuH-
ckas o6aactb; JIO — Jlenunrpaackas o6aacts; PO — PocroBckas o6aacth; BO — bpsHckast o6iacts; BO — BopoHexkckast 061acThb;

HO — Huxeroponckast obsacts; 3K — 3abaiikanbckuii Kpait; MO —

Hpkyrckas obnactb; KK — Kamuarckuii kpait; MO — MaranaH-

ckas obsactb; PKa — Pecniyonuka Kapenusi; PC — Pecniyosuka Caxa (Akytus); XMAO — XaHTbI-MaHCUIICKIIT aBTOHOMHbII OKPYT;

OO — Owmckas obmactb; AK — Anraiickuii Kpaii.

3SIMCTBEHHBIX Mep. B COOTBETCTBUM C YMOMSIHYTOM
BBIIIIE ABTOPCKOM METOAUKOUN BBIAEJIEHBI T'PYIIbI
(KJ1acTephl) JECHBIX 3KOCUCTEM MOAEIbHBIX CYyObeK-
TOB, UMEIOLIIUX CTAOUJIbHBIM, HE CTAOMJIBbHBINA U Jie-
IrpaIvpPYIOLIUA afanTAlMOHHBINA ITOTEHLIMAI.

CraOWIbHBIA afalTallMOHHEIN IToTeHInal B 60-
JIETHE THAMUWKE UMEIOT JIECHbIe 2KOocucTeMbI Pec-
nyonmuku Kapenus, Ilpumopckoro kpasi, Huxero-
ponckoit, HoBroponckoii, MypmaHcKkoii, AMypcKoit

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA
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obyacTeii, yTo cocTaBlisieT 29% MOIEIbHBIX CYObeK-
TOoB. HecTaOWIbHBINM amanTallMOHHBINA ITOTECHIIMAT
nMeroT 38% KOMIUIEKCOB JIECHBIX 3KOCHUCTEM MO-
nenbHbIX cyobekToB (Pecryonmka Komu, bpsiHckas,
PocroBckast, OmMmckast objactv, 3a0aliKaJIbCKUI U
AunTaiickuii Kpasi), KOTOPBIi MPOSIBISIETCS B BbICO-
KOM IWHAMM3ME M M3MEHYMBOCTHU IOH BHEIIHUM
BO3JCUCTBUEM ITapaMETPOB CBOEro (pyHKIIMOHUPO-
BaHMsI, B TOM YMCJI€ YPOBHS IIPOAYKTUBHOCTH.
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151 KOMIIJIEKCOB JIECHBIX 9KOCUCTEM ApXaHTeb-
ckoii, JlenmHrpanckoii, Boponexckoii, TioMeH-
cKkoit, MUpkyTckoit obnacrteii, XaHTbl-MaHCUICKOTO
aBTOHOMHOTO OKpyTa, XabapoBckoro Kpast (33% Mo-
NeJIbHBIX CyOBbEKTOB) XapaKTepeH Aerpaaupyroliunii
XapakTep pa3BUTHS, OTIIMYUTEIIbHON XapaKTePUCTU -
KOM KOTOPOTO SBJISIETCS YTPAuyeHHBIN amanTaluoH-
HbIl moTeHUUal. [IpuMeHeHue pa3paboTaHHOU Me-
TOJIVIKM JIJISI aHAJINU3a JIECHBIX 9KOCUCTEM MOJIEITBbHBIX
CyOBEKTOB MO3BOJIMJIO YCTAHOBUTD, YTO MPOMCXOAUT
CMEIIEHUE TToKa3aTesIe NX aanTaluoOHHOTIO MOTEH-
IMajga K H>XKHEW rpaHulle yCTOMYUBOCTH.

BrigeneHHbie KJ1aCT€phbl JIECHBIX 3KOCUCTEM HCE-
00XOOUMBI IJIS1 Leaei JICCOYIIPpABJIICHUA U IIPOCKTU-
PpOBaHUA MEP adaliITAlMOHHOTI'O XapaKTepa.

CueHapHBII IOOXOMH SIBIISIETCS CIIOCOOOM IIPO-
THO3MPOBaHUA IMOCJIE€I0BATEIBHO CMEHIIOIINX APYT
JIpyra cuTyaluii B IMpoliecce pa3BUTUS KaAKOro-Iu0o0
ABJIEHUS OT COBPEMEHHOTO COCTOIHUSA K KAYECTBEH-
HO HOBOMY.

OCHOBHOI 3amayeil CIIEHapHOTO IMPOTHO3UPOBA-
HUS SIBJISIETCS BBISIBIICHHUE CBSA3€i MEXKITy ITPOIIECCOM
YIIPaBJICeHYECKON NEsITeTbHOCTM U BO3MOXKHOCTBIO
BbIOOpa pelleHUi U3 HECKOJIbKMX aJlbTepHATUBHBIX
BapMaHTOB C YIETOM IIPOTHO3UPYEMBIX PUCKOB.

TeopeTnyecku UCITOIB30BaHME MEeTOIA Pa3padoT-
KM CLICHApUeB CBSI3aHO C aHAJIM30M YHUKAJIbHBIX SIB-
JIEHUIi, HE UMEIOLLUX pPerpe3eHTaTUBHOM CTAaTUCTU-
KW, IJisd IPOTHO3MPOBAHUA UX BO3MOXHBIX ITOCJIEI-
crBuii. OgHAKO Ha NpPaKTHUKE B3TOT METOH YacTo
HWCHOJIb3YIOT 11 MOMCKA KOMIIPOMMCCHBIX PeIIeHUI
BHEIITHE O0YCIOBJIEHHBIX ITpobyieM. CiemoBaTelIbHO,
Ipu paCCMOTPCHUM 3adadyu agariTaliliu HallMOHaJIb-
HOTO JIECHOTO X0O35IiICTBa K YCJIOBUSIM MEHSIIOIIETOCS
KJIMMaTa BIIOJIHE JIOTUYHBIM MIPEICTaBISIETCSI MC-
MMOJIb30BaHME 3TOM HAyYHOU ITapaIurMbl.

AIanTalyoHHblE MEPBI — 3TO OIpeAeeHHbIE
JeiiCTBUS, HallpaBJIEHHBIE HA YMEHBIIEHUE YSI3BU-
MOCTH JIECHOI 3KOCHCTEMBI U TOBBIIIEHUE €€ CIIO-
COOHOCTM K ajganTaluu. Mepbl aganTaluu JIECHBIX
SKOCUCTEM K KIIMMATUYECKUM M3MEHEHUSIM MOTYT
OBITb peaJin30BaHbl B pa3pe3e Tpex CLiEHApUeB: BO-
IEPBBIX, 3TO BEIEHUE JIECHOIO X035 CTBA C DJIEMEH -
TaMU pEaKTUBHOM aganTaliy K KIUMaTUIECKUM 13-
MEHEHUSIM (11 CTAOMIIBHBIX JIECHBIX 3KOCUCTEM),
BO-BTOPBIX, peajiM3alius CTpaTeruu aganTaluy jgec-
HOTO XO34CTBa K U3MEHEHUSIM KJIMMara (IJIst HecTa-
OUJILHBIX JIECHBIX KOCHUCTEM), B-TPEThUX, BOCCTAa-
HOBJICHUE Y TIOIAEPKaHNE DKOCUCTEMHBIX (YHKIIUIA
JIeCOB (IJisI AETpagvpyIOIINX JIECHBIX SKOCHUCTEM)

(puc. 1).

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

Cuenapuii Ne 1. Bedenue necroeo xo3siicmea
€ 2neMeHmamu peaKkmugHoll adanmayuu
K KAUMAmu4ecKum UsMeHeHUsIM
(04151 cMabUNbHBIX NECHBIX IKOCUCMEM,)

Komruieke mpakTudyeckux Mep B pamMKax cClieHa-
pust No 1 MOKeT OBITh peaIn30BaH B YCIIOBUSIX, KOTIA
SBOJTIOIIMOHHO-CIOXKUBIIUIACS YPOBEHb CTaOMIILHO-
CTH JIECHBIX 9KOCHUCTEM CYIIIECTBEHHO MPEBOCXOAUT
NMeCTaOMIN3NpYIoIee BO3MENCTBUE KIMMATHIECKIX
W3MEHEeHUI, HaXke MPW YCIOBUM MOIIOJHUTEITHLHOMN
AHTPOMOTEHHOM HArpy3kKu. DTO COCTOSTHHUE MOXKET
OBITH OITMCAHO C TTOMOIIBIO CIICAYIOIINX TTOIOXKESHUIA:

— JIECHBIE DKOCUCTEeMBI 00J1adaloT OOJIBIIION CTe-
MEHBIO CTAOMIIBHOCTY G1arogapst CBOEH MTOJTHOWIEH-
HOCTM W HAJIWYMIO KITIOUEBBIX MaJIOHAPYIIEHHBIX
YY4aCTKOB, CBSI3aHHBIX OOIIIMM 3KOJIOTMYESCKUM Kap-
Kacowm;

— WU3MEHEHUS KJIMMara, yraetasi 1uoo oiarornpu-
SITCTBYSI OTIEJTBHBIM KOMIIOHEHTaM (DUTOIIeHO3a, B
IIeJIOM He MEHSIOT er0 MaKpOCTPYKTYPY M 3aKOHO-
MepPHOCTU (PYHKIITMOHUPOBAHUS;

— BCE€ BUIbI UCIIOJIIb30BAHUS JIECOB HOCAT 1AM~
LU XapakTep JUOO HE MPEBBIIAIOT MPENEJIOB €CTe-
CTBEHHOI peCypCHOI €EMKOCTHU.

Cuenapuii Ne 1 mpenriosiaraetr BeaeHHUE JIECHOTO
XO34MCTBa B permoHax ¢ IpeobiagaHueM CTaOuITb-
HbIX 3KOCHCTEM Ha OCHOBE CYIIECTBYIOIIMX IIPEI-
CTaBJICHUII O JIECOPACTUTEILHOM PAalOHUPOBAHUU C
HCITOIb30BAHNEM COBPEMEHHBIX JIECOBOIACTBEHHBIX
CHCTEM, PErJIAMEHTHUPOBAHHBIX JEHCTBYIOIIUM JIeC-
HBIM 3aKOHOJATEIBCTBOM U CHUCTEMOM YIIpaBJIEHUS
JIECHBIM XO3SICTBOM, C CYIIECTBYIOIIMM Ha CEro-
IHSIIHAN JeHb pacrpeneieHeM ITOJTHOMOYMNIA MEX-
oy (enepaabHbIMU U PETMOHAJIBHBIMA OpraHaMU
BJIACTH, OPTaHAMM MECTHOTO CaMOYITPaBJIEHNSI.

Cuenapuii Ne 2. Pazpabomka u peasusayus cmpamezuu
adanmayuu 1ecH020 X03UCM8A K USMEHEHUIM
Kaumama (0415 HecmaoduAbHbIX AECHBIX SKOCUCHEM)

I'pyrma MepompusTHiA, TIPETyCMOTPEHHBIX CIIE-
HapueM No 2, MOXKeT ObITh peajii30BaHa B YCIOBUSIX,
KOIZla HEYCTOMYMBOCTh KJIMMATUYECKMX (haKTOpOB
MOXET IIPUBECTH K YACTUYHON JeCTaOMITN3aLIN JIeC-
HBIX 9KOCHCTEM B Mpeaesiax TOro UJIN MHOTO Peruo-
Ha. DTO COCTOSIHME MOXET OBITh OIMCAHO C ITOMO-
IIbIO CIEAYIOIINX TTOJIOKEHMIA:

— NPUPOIHO-KINMATUYECKNE U JIECOPACTUTENb-
HbIE T0sICa HAYHYT MHTEHCUBHO CIABMTaThCsl B Ha-
MpaBJIeHUH C I0ra Ha CeBep;

— TIOPOIHBIN COCTaB W CTPYKTypa IPEeBOCTOEB
HaYHEeT MOCTATOYHO MHTEHCUBHO MEHSTHCS. XBOM-
Hble MOPOAbI OYAYT MOCTENIEHHO CMEHSThCS JIUCT-
BEHHBIMU;

— CMATYEHUE KiTnMarTta C OI[HOI71 CTOPOHDLI YBCJIMYUT
neproa BEreraivv 1 IOBBICUT ITPOAYKTUBHOCTL APEBO-
CTOEB, C Jpyroii — coszaacT Oosiee OJaronpusiTHbIC
Ne 4
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Puc. 1. CI_[CHapI/II/I M ynpaBJICHYCCKHNEC MEPBI p€armpoBaHMd B OTHOIICHNU adariTallin JICCHBIX SKOCUCTCM.

YCIIOBUSI IIJISI PA3BUTHS BPEOHBIX OPraHU3MOB (B TOM
YUCIIe IUISE TPOHMKHOBEHMSI MUHBAa3MBHBIX (POPM);

— M3MEHEHUS B CTPYKTYpeE JIeCHOro poH1a MOTYT
NpUOOpPETATh PA3HYI0 UHTEHCUBHOCTH B Pa3IMYHbBIE
MepUoIbl BPpEMEHHU U Ha PAa3HBIX TEPPUTOPUSIX;

— BCPOATHOCTb BOZHMKHOBCHMA HC6J’IaI‘OHpI/IHT—
HBIX METCOPOJJOTUYCCKUX SBJICHUI B LIEJIOM BbIpac-
TET, CUTyallus JIOKaAJIbHO MOXET O6OCTp5{TI)C${;

— U3MEHEeHMs KJiuMaTa OyayT oKa3blBaTh MHTEH-
CMBHOE BIUSHWE Ha HacaXXICHHS, HO B IIeJIOM He
MMPUBEIYT K IeTpagallii JIECHBIX DKOCUCTEM.

C uenblo OTBEeTa Ha 0003HAYEHHBIE BBI3OBHI CIIe-
Hapuiit Ne 2 mpenycMarpuBaeT pa3paboTKy Ha OCHOBE
MPOTHO3UPOBAHMS, MOIECJIMPOBAHWS U aHATIN3a ysI3-
BUMOCTH JIECHOTO XO3STICTBA K MI3BMEHEHMSIM KJIMMa-

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA
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Ta, COOTBETCTBYIOIIEH CTpareruyd ajanTaliuy Ha
KPaTKOCPOYHYIO U IOJITOCPOUYHYIO MepcreKTuBy. Oc-
HOBHOI1 LIeJIbI0 pa3pabaThIBaeMOI CTpaTeruu JOJIK-
HO CTaTh COXpaHEHWE YCTOMYMBOCTU YIIPABJICHUS U
MOJIb30BaHUSI JIECHBIMU pecypcaMu B YCJIOBUSIX Je-
CTaOMIN3aLMY KIIMMATUUECKUX MapaMeTPOB.

Cuenapuii Ne 3. Boccmanoenenue u noodepicarnue
IKOCUCMEMHBIX YHKUULL 1€C08
(0415 deepadupyrouyux AeCHbIX IKOCUCHEM)

Peanuzaius npakTudeckKux NEHCTBUIT B paMKax
cueHapust Ne 3 MoxXeT ObITh peajli30BaHa B YCIOBU-
sIX, KOIJa BIMSHHUE KIMMAaTUYECKUX M3MEHEHUI Ha
JIECHBIE DKOCHUCTEMBbI IIPUBENET K HX BBIXOLY M3
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yCTOﬁ‘IHBOFO COCTOAHUA U PA3BUTUIO ACTpadalliOH-
HBIX ITPOIECCOB. VYkazaHHas HCyCTOP’I‘II/IBOCTL MOXET
OBITH OTIHMCaHAa C ITOMOIIIBIO CJICOYIOIINX MOJIOXKEHMUIA:

— YMEHbIIAeTCsI OMOJIOTUYECKOe pa3HooOpas3ue
JIECHBIX DKOCUCTEM, OHU CTAHOBSITCS BCe Oojiee He-
MMOJTHOYICHHBIMU;

— UBMCHCHUMA MMOPOAHOI0 CoCtaBa MAYT 6bICTpI>I—
MU TEMIIaMMU, XBOMHBIE I/I/I/UII/I TBEPOOJINCTBCHHBIC
IIOpOAbI (B 3aBUCUMOCTH OT JIECOPACTUTCIIBbHOIO ITO-
dAca pCI‘I/IOHa) CTPEMUTCIbHO 3aMCIIAar0TCA MATKO-
JIMCTBEHHBIMU, COIIYTCTBYIOLIIMMM ITOPOJaMU;

— TepPUTOPUS TTOKPHITHIX JIECOM 3€MEeJIb JIECHOTO
¢doHma nerpaaupyeT, yYBEIUYMBAETCS IUIOINAIbL HE-
JIECHBIX U HE TIOKPBITHIX JIECOM 3EMEJb;

— UCITBITBIBAIOT TIOATOIIEHUE U060, HAaoOOPOT,
TTOABEPTraloTCs MPOIIECCY apUAN3alINI OOJBIIINE TeP-
PUTOpHU, aKTUBU3UPYIOTCS TPOIECCHI BETPOBOMN U
BOITHO 3pO3WH TTOYB;

— yBeJIMUMBAETCS TUIONIAAb MOTEPSIBIINUX YCTOM-
YUBOCTh M TOTUOIIMX HAaCaXACHUI, UIET HaKOIIe-
HME OTMEpPILIEN TPEBECUHBI;

— PE3KO YBEINYUBAETCS BEPOSITHOCTh BOZHUKHO-
BEHUS BCIIBIIIIEK MAaCCOBOTO Pa3MHOXEHUSI BPEIUTE-
Jieit u 6oJie3Hel Jieca (B TIepBYIO ouepeab CTBOJIOBBIX
HACEKOMBIX, I€PEBOPA3PYIIAOIINX TPUOOB, KOPHE-
BBIX THWIIEH). Psim Bpenurteneit u 6oje3Heit u3 campo-
(PUTHOM CTannU TIEPEXOIST B TAPA3UTHYIO;

— BO3pacTaeT OOIIM Kjacc IMOKapHOI OMNacHO-
CTU TEPPUTOPUHU, ITOXKAPHI YACTO MEPEXOAST B BEPXO-
BOM TUII, OXBaThIBAIOT OOJIbIIIME IUIOIIAAN 1 HAHOCST
CYILIECTBEHHBIN yI1IepO;

— €CTECTBEHHOC
CTBCHHO 3aTPpYAHCHO.

JICCOBOCCTAHOBJICHUE  CYILIC-

CymHOCTh NPOTUBOIACHCTBUS HETATUBHBIM IIPO-
meccaM, IIpeayCMOTPEeHHBIM ciieHapueM Ne 3, cocTo-
WUT B BBIABMXKEHWM Ha IMEPBbIi TJIaH 3alIMTHOM, cpe-
JI000pa3yIoIIeil PO JIECOB KaK OCHOBBI 3KOJIOTHYC-
CKOTO KapKaca B YCJOBMSX XKECTKOTO HEraTMBHOIO
BO3MICICTBYSI U3BMEHEHMIA KJIMMAaTa Ha JIECHBIE KOCH-
crembl. Mcrionb3oBaHue JIECOB JIs1 3aTOTOBKU IpEBe-
CHHBI B 3TOI CBSI3M CTAHET UrpaTh, IO CYIIECTBY, POJIb
MOOOYHOTO MOIB30BaHU. B yciioBrsIX KpaitHeil crere-
HU BO3IEHCTBUS KIIMMAaTUIECKIX (PaKTOPOB CEPhE3HOM
pOOIEMOI CTAaHOBUTCSI MONICP:KaHUE ONTHMAIBHOMN
JIECUCTOCTU PETMOHA, C Y4ETOM HEOOXOTMMOCTH COXPa-
HEHMsI ONTHMAaJIbHOIO BOMHOIO 0ajaHCca, KyIpOBaHUS
MPOIIECCOB BOMHOM M BETPOBOM 3po3mnn 1mouB. Oc-
HOBHBIM HMHCTPYMEHTOM 3THX IIPOLIECCOB MOJIKHO
CTaTh UCKYCCTBEHHOE JIECOBOCCTAaHOBJIEHUE U JIECO-
pa3BeleHUE C MCIOJIb30BAHMEM MOCIECIHUX TOCTHU-
KEHUI JTeCHOM CeNeKIINN U OMOTEXHOJIOTHUU.

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

KOHCTAHTHHOB

BbIBOJ1bI

Ha ocHoBaHUM M3y4yeHUsT M KJIaCTepU3alIUU MO-
IeNbHBIX cyObeKTOB Poccuiickoii Penepaliuv T10
YPOBHIO alalTallMOHHOTO TMOTEHIIMalla UX JIECHBIX
9KOCHUCTEM MPEACTABISIETCS BO3MOXHBIM OCYIIIECTB-
JieHue auddepeHIMalMM YIIpaBIeHYECKUX pellle-
HUI U JI€COXO3SIUCTBEHHBIX MEpP IO YKPYITHEHHBIM
TEPPUTOPUATBHBIM OOBEKTaM, BKJIIOYAIOIIUM pa3-
JIMYHbBIE cyOBbeKThl Poccuiu, ¢ 11e/1blo MoaaepKaHus 1
YCWJIEHUs ananTallMOHHOrO MOTeHLMala JECHBIX
5KOCHUCTEM.

YcTaHOBIICHO, UTO coiepKaHue U MpUpoaa yCTOM-
YUBOCTH JISCHBIX COOOIIIECTB, OOYCIOBICHHAST KIIMMa-
TUYECKUMU M3MEHEHUSIMHU, BO3paCTaHUEM AaHTPOIIO-
TeHHOM Harpy3Ku, a TaKKe PeakLs KOMILIEKCOB JIieC-
HBIX 9KOCUCTEM MOIEJIbHBIX CYOhEKTOB Ha U3MEHEHUE
abuoTndecKux (pakTOpOB, 3HAUUTEJIbHO Pa3INYaroTCs
B PErMoOHAJIbHOM acriekTe. B HEKOTOpBIX CyOBeKTax
MPOUCXOASAT pPa3HOHAIIPaBIIEHHBIE U3MEHEHMSI, UTO
BBI3BIBAET HEOOXOAMMOCTh IU(PHEepPEeHIMPOBAHHOTO
MOAX0JAa K KOMIUIEKCY YIIPABJICHUYECKUX PELICHUN U
JIECOXO3STHCTBEHHBIX Mep TIpU BEIOOpE CTpaTeruu Jjie-
COYIIpaBJICHUSI.

MHorodakTopHOCTh BO3IEHCTBUS KIIMMaTUUECKUX
M3MEHEHMIA 1 MHOToo0pa3ue UX NOCISACTBUIA IJIsI JIeC-
HbIX 3KocucteM Poccuiickoii Deaepaniyy mpenorpe-
JIEJISTIOT HEOOXOIMMOCTh Pa3pabOTKM M OCYIIIECTBIIE-
HUYSI COOTBETCTBYIOIIMX OTPACEBBIX amalTallMOHHBIX
IIpOrpaMM.

YMeHbIIeHUe YSI3BUMOCTH U TIOABEPKECHHOCTU
SIBJISICTCSI OCHOBHOM LIEJIbIO IIPOrPaMM aJaIllTUBHOTO
yrpasiaeHus. OgHako, 3¢¢GeKTUBHOI pa3pabOTKe U
MMPUMEHEHUIO aTalITUBHBIX CTPATETUIA B JIECHOM CEK-
TOpE TIPEIITCTBYET PacCONTIACOBAHHOCTh SKOHOMU-
YEeCKMX UHTEPECOB CyOBEKTOB JIECHBIX OTHOIICHMUIA.
Hﬂﬂ IIOCTPOCHMSA aACKBAaTHOIO agariTalilMoOHHOIO ITO-
TeHIIMaJIa, KOTOPHIi ObI 00ecIeuynBajl IPeBEHTUBHOE
yIIpaBlieHUE IPOLIeCCaMU AHTPOMOTEHHOIO M3MEHe-
HUSI KJINMATa, HEOOXOOUMbI 3HAYUTETbHbIE (PUHAHCO-
BbIe, TEXHOJIOTUUECKUE, OPraHU3allMOHHBIE PECYpCHI.
KomrmekcHsIi T101x00 K pa3paboTKe aganTaloOHHbBIX
Mep, OOBEIUHSIIONINI TTOCIeAHUE HAyYHBIE TOCTVIKE-
HUS, TEXHOJIOTUY Y ONTUMAJIbHBIE YITPABJIEHYECKUE Pe-
HIE€HUA, 6y,[lCT CHOCO6CTBOBaTb CHM2KCHUIO YA3BUMOCTHU
001IeCTBa M 5KOHOMUKHU K U3MEHEHUSIM KJIMMATa.

PMHAHCHUPOBAHUME

HccnemoBaHme BHEIIOTHEHO B paMKax IroCyIapCTBEH-
Horo 3agaHusg denepanbHOro areHTCTBAa JECHOIO XO3sii-
ctBa oT 29.12.2022 r. Ne 053-00011-23-00 mo teme Ne 2
“Hay4yHo-aHaIuTHUYeCKOE 1 OpraHM3allMOHHO-MeTOauYe-
CKoe obecrneueHne peajan3aiuy TocyIapCTBEHHOM KiIMMa-
TUYECKOM MOJIUTUKHU B 00JIACTH JIECHOTO XO3sicTBa” .
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Scenario Approach to Adaptation of Forest Ecosystems in the Russian Federation
under Climate Change

A. V. Konstantinov*

St. Petersburg Forestry Research Institute, St. Petersburg, Russia
*e-mail: konstantinov_a82@mail.ru

Correlations between the quantitative values of abiotic factors associated with climate change and the criteria
for the vulnerability of forest ecosystems for 24 model subjects of the Russian Federation have been estab-
lished. A high degree of closeness of the relationship between climatic parameters and forest fires was revealed
for forest ecosystems in the Center and the South of Russia, as well as Eastern Siberia. Using a matrix model
for positioning the adaptive potential of a single regional forest ecosystem, clusters with the most vulnerable
to climate change groups of regional forest ecosystems were identified. The application of the developed
methodology for the analysis of regional complexes of forest ecosystems made it possible to establish that
there is a shift in the indicators of their adaptive potential to the lower limit of their sustainability (Arkhan-
gelsk, Leningrad, Voronezh, Tyumen, Irkutsk oblasts, Khanty-Mansi Autonomous Okrug, Khabarovsk krai).
Based on the study and clustering of model federal subjects according to the level of adaptive potential, dif-
ferentiation of management decisions and forestry measures for enlarged territorial objects, including various
federal subjects, was carried out in order to maintain and strengthen the adaptive potential of forest ecosys-
tems. Measures for adapting forest ecosystems to climate change can be implemented in the context of three
scenarios: forest management with elements of reactive adaptation to climate change for stable forest ecosys-
tems, implementation of the forestry adaptation strategy to climate change for unstable forest ecosystems and

restoration and maintenance of ecosystem functions of forests for degrading forest ecosystems.

Keywords: climate change, forest ecosystems, vulnerability, adaptive potential, scenario approach
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