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IMpencrapyieHbl pe3ysibTaThl aHAJTM3a MHOTOJIETHUX TTOJIEBBIX UCCIEIOBAHUN U pa3HOBPEMEHHBIX TaHHBIX
MUCTAaHIIMOHHOTO 30HAMPOBAHMS IMHAMUKM JIaHAIIADTOB B BHICOKOTOPHBIX paitoHax CeBepHoro KaBka-
3a. Ha ocHoBe 00pabotku manHbIX Landsat Analysis Ready Data 3a 2000—2020 rr. 1 reonH(OpMaLIMOHHOTO
MOJIEJIMPOBAHUS YCTAaHOBJIEHBI IUIOIIAAHbIE U3MEHEHUSI HUBAJIbHO-IJIIIMAIbHBIX U TOPHO-JIECHBIX JIAH/I -
macdToB. OTMEeUYeHO COKpallleHWe TIONIAaAN CHEXXHO-JIEMTHUKOBBIX KOMIUIEKCOB (B cpenHeM Ha 20.6%) ¢
HauOoIbIIUM YMeHbllIeHeM Ha BoctounoM Kaskase (75.2%) n HaumeHbiuM Ha LlenTpasibHoM KaBkasze
(13.4%). IToBTOpHBIE KOMITJIEKCHBIE OTTMCAHMS Ha KITIOYEBBIX YYacTKaX MOATBEPAUIA YCTAHOBJICHHBIE M3~
MEHEHMUsI, a TAaKXe MOAbEeM T'PaHUIIbl TOPHO-TYTOBBIX JJAHAIIAMTOB M YCIOXKHEHWE UX TPOCTPAHCTBEHHOM
CTPYKTYpPHI B TIEpUTJISILIMAJIBHON 30HE B pe3yjibTare KinuMaruyeckux duykryanuii. PasHoHanpasieHHbIS
TEHIESHLIMU TMHAMUKHA TOPHO-JIECHBIX JIAHAIA(TOB MPOSIBIISIIOTCS B YXYAILIEHUU COCTOSTHUSI, B TOM YMCIIEe
YChIXaHUM TEMHOXBOWHBIX JIECOB M COKpallleHMW MX Iuomanu Ha 3amagHoM KaBkase (6acceitH
p. Tebepnnl), B mogbeMe IpaHULIBI ¥ YBEJIMUYESHUU apealia CBeTJIOXBOMHLIX JiecoB Ha BocTounom KaBkaze
(Makaxolickasi KOTJIOBMHA), TIPEMMYIIIECTBEHHO 3a CYET OCIabJIeHUsI aHTPOIIOTeHHOTO Bo3aekicTBusi. Ha
ILlentpansHoMm Kaskaze (I1puanb0pyche) OTMEUEHO HEKOTOPOE pacIIMpeHMe JeCOB Y BEpXHeil rpaHULIbI
JIECHO#1 30HBI BIOJIb JHUI PEYHBIX JOJIMH U 3PO3MOHHBIX (hOPM, MECTAMU HA CKJIOHAX I0XKHBIX pyMOOB, CO-
KpallleHWe — B paiiloHax cxoda KPYMHBIX JJABUH U CeJIEBbIX TOTOKOB, B TOM UMCJIE B pe3yJibTaTe MpopbiBa
MPUJIEAHUKOBBIX 03ep. MeTaXpOHHOCTb MPOSIBIICHUS 3K30T€HHBIX ITPOIIECCOB U X TPOCTPAHCTBEHHAs HE-
OIIHOPOIHOCTh OOYCIIOBWJIN YCJIOXKHEHUE JaHAIahTHOM CTPYKTYPBI 30H UX BO3AEUCTBUS 3a CUET coveTa-
HUS 3JIEeMEHTapHbIX JJAHAIAMTOB, HAXOASIIIMXCS HAa Pa3HbIX CTAAUSIX CBOETO Pa3BUTHSI. YCUIEHUE pPeKpe-
allMOHHOTO BO3MEUCTBUS Ha CPemHETOPHbIE W BBICOKOTOPHBIE JaHmmadTel 3anmanHoro u LleHTpaibHOrO
KaBkaza npuBeau K U3MEHEHUIO MPOCTPAHCTBEHHOM CTPYKTYPHI JIaHAIIA(TOB, 0COOEHHO TOPHO-JIECHBIX
U CyOTBITUMCKUX JTYTOBBIX, YBEIMYSHUIO B HUX TOJIM aHTPOTMOTEHHBIX KOMILUIEKCOB, CHUXXKEHUIO GMopas-
HooOpa3us B HanboJiee LICHHBIX JaHaIadTax Ha TEPPUTOPUSIX C OXPAHHBIM CTaTyCOM.

Karouesnie crosa: CeBepHblii KaBka3, HUBaJIbHO-DISIIMAIBHBIC JaHAIIA(THL, TOPHO-JIECHEIE JIAHAIIA(THI,
MPOCTPAHCTBEHHAsI CTPYKTypa JaHAmadTOB, AMHAMUKA JaHAIIAa(hTOB, KIMMATUYECKUE U3MEHEHMUSI, BOC-
CTaHOBUTEJIbHBIE CYKIIECCUU, PEKPEallMOHHOE BO3AEICTBUE
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BBEIAEHME

T'opHBIEe TEeppUTOPUM TIPEACTABIISTIOT OCOOBIN MH-
Tepec IS UCCAeIOBaHUS TMHAMUKU JIaHAIIA(TOB U
WX KOMIIOHEHTOB B YCIOBUSIX COBPEMEHHBIX KJIMMa-
TUYECKUX M aHTPOINOT€HHbIX M3MEHEHU, TaK Kak
OTJIMYAIOTCS BBICOKOM IpaBUTALIMOHHOW 3HEPTUEM,
HOBBIIIEHHBIMU TUAPOTEPMUYECKUMU TIpaagrdeHTa-
MU, 3HAUYNTEJILHOM pacuJIeHEHHOCTBIO penbeda 1 ak-
TUBHOCTBIO ITPOLIECCOB 3K30T€HHOI reOJMHAMUKU, B
TOM 4HCJe KaTacTpodudyeckux. B memom obmenpu-
HSITO, YTO TOPHBIM JIaHAIIa(TaM CBOMCTBEHHA ITOHU -

JKEHHasl YCTOMYMBOCTh K BHEIIHUM BO3ACUCTBUSIM
(Global ..., 2005; Mountains ..., 2009).

T'opsr CeBepHoro KaBkaza (HecMOTpsi HA OTHOCH-
TEJILHO HEOOJBIIYIO0 3aHMMAaeMyI0 UMW OO OT IUIO-
IIaaY TOPHBIX TeppuTopuii Poccrm) xapakTepu3yroTcs
LIMPOKUM CIIEKTPOM MPUPOIHBIX PECYPCOB, BHICOKUM
OMOJIOTMYECKUM M JIaHMIIA(THBEIM pPa3HOOOpa3ueM,
OorarbIM UCTOPUYECKMM U KYJIbTYPHBIM HacJIeoueM
U OTHOCSITCSI K OMHOMY M3 HauboJiee TMOMyJIsipHBIX
pEeKpeallMOHHBIX peTMOHOB cTpaHbl. CIIeICTBUEM CO-
IUAJIbHO-9KOHOMMWYECKNX Mpeodpa3zoBaHuii B Poc-
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cun B 1990-€e roapl B peruoHe CTaIM CTPYKTYPHBIE 13-
MEHEHMSI B 3eMJICTIONB30BAHUU, TIPOSIBUBIIMECS B
TeHAECHLMSIX TpaHCPOpMaLIMU MPOCTPAHCTBEHHOIO
pacrpeneaeHAST BO3OEHCTBUS YeJIOBEKAa HA TOPHBIE
nmangmadTel 1 UX komnoHeHThl (bameHkoB m mp.,
2012; BuHorpamoBa u ap., 2015; I'yast u op., 2014).

B omHux MecTax, CBSI3aHHBIX IJITaBHBIM 00pa3oM ¢
3a0pOIIEHHBIMY TOPHBIMHU CEICHUSIMU U IIPUMBIKA-
IOIIMMU K HUM JIAaHAIIA(DTHO-X03SIMCTBEHHBIMU ape-
ajaMu, HaOJIOJAeTCsl CHSITUE aHTPOIOTeHHOI Ha-
Ipy3KM M IIpeoOJlafaHue SKOpeadMINTAIMOHHBIX
npoliieccoB. B npyrux — HauboJiee UYHTEHCUBHO B MO~
cJie[IHUE TOMbl pa3BUBAECTCSA TYPUCTCKUIA CEKTOD; 1ie-
JIBIA PSII IIPUBJIEKATEIbHBIX TOPHBIX palilOHOB, B TOM
4uCJie B TpaHUIIAX 0CO00 OXpaHSIEeMBIX HMPUPOIHBIX
tepputopuii (OOIIT), moayyniu cTaTyc TypUCTCKO-
pEeKpealMOHHBIX KJIACTEPOB U BCECE30HHBIX KYpOp-
TOB. DTO OTHOCHUTCS KaK K TPATUIIMOHHO ITOILYJsIp-
HBIM KypopTaMm, TaK U BHOBb co3aaBaeMbIM. B T1pu-
2JILOPYChEe B HACTOSIIEe BpeMs Ha OTpaHMYEHHOM
IUIOIIAAY ITOCTPOEHBI TOCTUHUIIBI 1 IPYTHE CPEACTBA
pa3MeleHus1 oo1eil (eTMHOBPEMEHHOI) EMKOCTBIO
JI0 25 THIC. YeJIOBEK M IUIAHUPYETCS CO3IaHMe HOBBIX
OOBEKTOB, YTO YVKe CO3IaeT 1 OyAeT co3maBarTh B OJIM-
KaliiieM OyaylieM BbICOKYIO Harpy3Kky Ha JaHmiad-
Tel. B 2022 1. I1pusnsbpycke mocetusi 560 ThIC. TYy-
PUCTOB M B COOTBETCTBUM C IUIAHAMU Pa3BUTUS K
2025 1. MX KOJIMYECTBO JOKHO Bo3pacTu A0 1 MJIH
yenoBek. B Jlombae omHOBpeMEHHOE YHCJIO OTAbIXa-
IOIIMX B TOCTMHUIIAX COCTABUT 4.5 THIC., YTO MOYTH B
4 pa3a 6osbliie, 4eM ObLIO B KOoHIIe 1980-x romos. J1is
CHSITUSI 3aKOHOJATEIbHO YCTAaHOBJICHHBIX IIPUPOI0-
OXpaHHBIX OrPaHMYECHHUI IIPOBOAUTCS ITOJUTHKA
cHukeHus ctaryca OOIIT, B wactHocTH B 2021 1. Te-
OepanHCKUT OnocdepHbIil 3aITI0BETHUK ObLIT IIPe00-
paszoBaH B HanmoHanbHbIM mTapk (HIT), a HIT “Ana-
HUs” B “3alI0BEIHOE MECTO” ¢ “COXpaHEHHUEM CpeIbl
00UTaHUS Y TPAIUIIMOHHOIO 00pa3a XU3HU KOPeH-
HBIX MaJIOYMCJICHHBIX HApOJIOB” B KaUeCTBE MpeaMe-
Ta OXpaHHI.

PocTt pexkpealinoHHO#I Harpy3ku MpOUCXOAWUT Ha
¢oHEe TIIOOANTBHBIX KIMMATUYECKUX W3MEHEHMUIA,
CKa3bIBAIOIIMXCS B MEPBYIO OYepenb Ha aKTUBHOCTU
CTUXUIHBIX MPUPOMHBIX IMPOLIECCOB (CHEXHBIX Ja-
BUH, CeJIcii, 0OBAJIOB U OCHIINEil), KOTOphIE, C OMHOM
CTOPOHBI, MPOBOLIMPYIOTCSI HOBBIMHU IIPOLIECCAMM
OCBOEHUSI (B TOM YHMCJIE peKPEeallMOHHOIO), a C Ipy-
roii — yBeJIMYMBAIOT PUCK IMOIMAadaHUs CYILECTBYIO-
IIIMX HACEeJICHHBIX ITYHKTOB 1 00BEKTOB MH(PPACTPYK-
TYpBI (AOPOT, ra30IPOBOIOB, JIEKTPOMArucTpayieil u
JIp.) B 30HBI UX BO3CUCTBUS.

O,[[HI/IM 13 peE3YyJIbTaTOB U NTHANKATOPOB CJIOXKHOM
COBOKYITHOCTH B3aMMOCBA3aHHBIX ITPUPOAHBIX 1 aH-
TPOIIOI€HHLIX ITPOLECCCOB ABJIACTCA IMHaAMMKaA JIaHd -
H_Ia(l)TOB, KoTopasd Aa0CTATOYHO pPEAKO BBLICTYIIACT
IpEeAMETOM CIICHMAJTIBbHOTO U3YYCHU .

Llens maHHOro McClemoOBaHUSI — OXapaKTepUu30-
BaTh 0COOEHHOCTU COBPEMEHHOI TMHAMUKU TOPHBIX
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nmaagmadroB CeBepHoro KaBkasza B yCIIOBUSIX KITH-
MaTUYECKUX M aHTPOIOIeHHBIX M3MEHEHUI 3a Mo-
cJIeMHUE IBa JIECATWICTUS HOBOTO Beka. JlocTuke-
HUE JAHHOM e MPeAIojarajio pelIeHue ClIeayo-
IIUX 3a0a4:

1) uHTeprnpeTaliusi U 000OIllIeHUE PEe3yIbTaToOB
MOBTOPHBIX MOJIEBBIX OMMCAHWM, NMPOBEIEHHBIX Ha
KJIIOYEBBIX YJacTKax 3a mocjaeaHue 25 ner;

2) BBISIBJICHHE HAIIPaBJIECHHOCTH M MacIITa0OB 13-
MEHEHMI HUBaJbHO-IISIIMAILHBIX U TOPHO-JIECHBIX
JaHamagdToB;

3) olleHKa pa3MepoB COKpaIlleHUs IIIOoIagn
CHEXHO-JICTHUKOBBIX KOMITJICKCOB;

4) ompenejaeHUe BIUSHUS COBPEMEHHBIX 3K30-
TE€HHBIX MIPOILIECCOB HAa U3MEHEHUE CTPYKTYPhI U AV~
HaMUWKU JIaHAIA(TOB;

5) XxapaKTepUCTUKA COCTOSTHUS U AMHAMUKY BEPX-
Hell rpaHuUlIbl Jieca;

6) xapaKTepHUCTHKa ITOCIEACTBUI yCHINBAIOIIE-
rocsi peKpealluOHHOTO BO3[IE€HCTBUSI Ha CPEIHErop-
HbIe M BBICOKOTOpPHBIE JaHAImadThl 3anagHoro u
LlenTpansHoro Kaskasa.

ITOCTAHOBKA ITPOBJIEMBbI

CJI0OXHOCTh TOPHBIX JaHAIIA(PTOB KaK OOBbEKTa
HCCIIENOBAaHUSI OOYCIOBJIEHA UX ITOIUCTPYKTYPHOM
OpraHm3almei, MeTaxpOHHOCTBIO MPOSIBICHUS pa3-
JIMYHBIX OKA3bIBAIOILIMX HA HUX BIMSIHUE TTPUPOTHBIX
IIPOLECCOB, a TAKXKE HEOTHO3HAYHOCTBIO OTBETHOM
peakuu. Bce 3T 006CTOATEIILCTBA B COBOKYITHOCTH
3aTPYAHSIIOT IIPMMEHEHME K HUM ¢IUHbBIX ITOAXOA0B U
yHuBepcanbHBIX MeTonoB (Resler et al., 2020; Turner
et al., 2021). boapmmmHcTBO IMyonmkanmii mo Cesep-
HoMy KaBKka3zy u ropaM B 1I€JIOM TTOCBSIILIEHO U3y4ye-
HUIO OTHCIBbHBIX IPOLECCOB WU KOMIIOHEHTOB IIPH-
POIHOM cpenbl (JIEMHUKOB, PACTUTEIBHOTO IIOKPOBA,
OTIEeNbHBIX CTUXUMHBIX ITpolieccoB U ap.). IIporpecc
B 00/1aCTU M3yYCeHMsI TUHAMUKY OTIAEIBHBIX IIPOLEC-
COB T€CHO CBSI3aH C pa3BUTUEM TEXHOJOTHUIA, IIPUBO-
ISIIUX K TOSBICHUIO W HAKOIUICHUIO HaHHBIX ITU-
cTaHLIMOHHOTO 30HAUpoBaHus 3emim ([33), B ToM
YHClIe TaK Ha3bIBAEMBIX “TIOKPBITUI”, OTpasKaloIInX
BUJbI 3eMJICTIOJIb30BaHUsI, XapaKTep COXpaHUBIINX-
CsI IPUPOMAHBIX M KYJIBTYPHBIX JIAHOIIA(MTOB, a TaKXKe
nx Tpanchopmaimio — LandUse LandCover Change
(LULCC) (Remote ..., 2012). CpaBHeHME KapT AWHA-
MUKH 36MEILHOTO TIOKPOBA 3a pa3HEIe TOObI AaeT BO3-
MOXKHOCTD OIPEIEIISITh TUIIBI M JIOKAJIU3AIIUIO IIEPEX0-
JIOB OT OTHUX BUIOB 3€MJICTIOIB30BaHMS K IPYTUM (Ha-
MpuMep, OT MallleH K NacTOMIIaM), a TAKKE BEISIBISITh
TpaHc(OpMalIMI0O MPUPOMIHBIX JaHAIA(TOB (Hampu-
Mep, CMEHY BBICOKOTOPHBIX JIYTOB OEpPEe30BbIM KPHBO-
JecbeM). JlaHHbBIE 3eMeJIbHO-JIaHAIIA(THOIO IIOKPOBa
MIPENCTABISIIOT CO00I KiiacCM(UIIMPOBAHHBIE PACTPHI
II00AJIbHOTO MaclluTaba, BepudUKalsi KOTOPBIX Tpe-
OyeT JJOKaIM3alny 1 IIPOBEPKU B TPAaHMIIAX KOHKPET-
HOTO perruoHa, Kak ¢ IIOMOIIIbIO TEMaTUYECKUX, CIIe-
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LIUAJIbHBIX KapT (JIECOYCTPOUTEILHBIX, 3eMJIEYCTPO-
WUTENBHBIX) M JPYrMX JaHHBIX JUCTAaHLMOHHOTO
30HAMPOBaHUS (KaK IpaBUJIo, 00Jiee BLICOKOTO IPO-
CTPaHCTBEHHOIO pas3pellleHUs), TaK U B pe3yJibTaTe
MoJIeBBIX McclieqoBaHuii. ITpu 3ToM 0coOBIN MHTEpEC
MIPEACTABIISIET BO3MOXHOCTb IIPUBSI3KKA KJIACCOB
MUKceJIeil K olepalMOHHO-TEPPUTOPUATIBLHBIM €11~
HULIAM JIaHAIa(@THOM CTPYKTYPHBI, YTO B UTOIrEe IO-
BHILIaeT 3P (PEeKTUBHOCTD U HAJIEKHOCTh OLICHKU BbI-
SIBJISEMBIX 110 CHUMKaM u3MeHeHuil. Takum oOpa-
30M, HAaKOIUIEHUE JAHHBIX O IUHAMUKE 3€METBHO-
JIaHAIAa(THOrO MOKpoOBa B Topax CIIOCOOCTBOBAIO
OIIEeHKE MHTETPAITBHOTO “OTKJINKA” Ha BHEIITHNE BO3-
JIEJACTBUS M M3MEHMBILIMECS YCIIOBUSI CpEAbl B paM-
Kax JJaHAIIa(pTHBIX CUCTEM.

JduHamuke JgaHmmagTOB TPagULIMOHHO YIEs-
JIOCh OOJIBIIIOE BHUMAaHUE B KJIACCUYSCKOM BapuaHTe
COBETCKOTO (a 3aTeM — pOCCHUIICKOTI0) TaHaIIaghToBe-
nenus (bepywyamBunm, 1986; dbsikoHoB, Ily3aueH-
Ko, 2004; NUcaueHko, 1991; Kpaykic, 1979; Couana,
1978), TeM He MeHee, IO CHX IIOp HET eIMHOTO ITOAX01a
K TPAKTOBKE 3TOT0 MOHATHS. B mTaHHOM MccaenoBaHumn
JUHAMMKA JIaHAIIA(TOB MOHUMAETCI KaK COBOKYII-
HOCTh U3MEHEHUM, JiexXallux B OCHOBE BOCITPOU3BOI-
CTBAa MHBApMAHTOB MOP(MOJIOTMYECKOM IIJIAHOBOM M
BEPTUKAJILHOI CTPYKTYpPHI JaHaIIadTa, ¥ KaK OTpaxKe-
HHUE HampapBlIeHHBIX (B TOM 4YHMCJE CYKIIECCMOHHBIX,
BOCCTAHOBUTCIBHBIX M peaOMIUTALIMOHHBEIX) CMEH
MPUPOIHBIX KOMILIEKCOB (ABeccajioMoBa u np., 2004;
Mamait, 1992). M3ydyeHne auHaMUKN TOPHBIX JIaHI-
ahTOB C 3TUX TTO3ULIMIA TTPEIIIOJIaraeT:

a) BbIAIBJICHUEC MW HWHTEPIIpETAIIUIO U3MEHEHUI
rpaHuL MEXOY pas3JIMYHbIMU .HaHLlLL[a(I)TaMI/I n ux
MOp(I)O.TIOI’I/I‘-ICCKI/IMI/I CAHUIaMu;

0) onpeneyieHUe TpaHcHopMaLlU BEPTUKATbHOI
CTPYKTYpPHI TaHOIIa(TOB;

B) (hukcalio U3BMEHEHU B XpOHOOpPraHU3all1u,
IIpexXIe BCErO0 BO BHYTPUIOJOBOM U CPETHEMHOTO-
JIETHEM peXnMe (PyHKIIMOHUPOBAHUS JTaHIIITa(pTOB.

IIpu 3TOM HEOOGXOAMMO YYUTHIBATh, UTO MHOTUE
IMHAMWYHBbIC M3MEHEHUsI — CXOH JIABUH U celieii,
pa3BUTHE OOBAJIbHO-OCHIITHBIX CKJIOHOB, YHUYTOXE-
HIE U BO30OHOBJIEHME Jieca B JaBUHHBIX IIPOYECax U
OCBHITTHBIX JIOTKaX, TpaHcdopMaims OWOTHI BIOJb
5KOTOHA BEpXHEM T'paHUIIBI Jieca — B 1IEJIOM Xapak-
TEePHBI JJISI TOPHBIX JaHAA(TOB, U UX MOXHO BOC-
NPUHUMATH KaK “HOpMaJibHEIE” .

BonbmmHcTBO ny6aunkanmii mo CeBepHomy Kas-
Ka3zy MOCBSIIEHO JIaHAadTaM U TMHAMUKE UX KOM-
IMMOHEHTOB OTAEIbHBIX PAilOHOB, YaCTO — KOHKPET-
HbIX 0acCeHOB, TOPHBIX KOTJIOBUH U YILEJIUi, TIPU
9TOM OTMeEUYaeTCs HeOOCTAaTOK 000O0MIaonmnx padoT
no peruony (bparkos u np., 2014; I'vast u np., 2014;
3aypbekos, 2012; ITypexoBckuii u aop., 2022). Mano
KUCCEA0BAHUM, B KOTOPBIX M3Y4alOTCS MEXKOMIIO-
HEHTHbIE CBSI3U, OIpelelisIiolIe YyCTOMUYMBOCTh U
InHAMUKy TopHbIX JaHamadToB (Komombrr, 1985;
Xopomies, 1997). MHTepecHBI B 3TOM OTHOIIEHUU
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INETPYILIMHA u np.

TPYZAbI 110 MOJEJIUPOBAHUIO BBICOKOTOPHBIX 3KOCHU-
CTEM 1 COCTaBJIEHUIO IIPOTHO30B MX U3MEHEHUS 10
2100 r. B COOTBETCTBUU C INIOOATBLHBIMU KJIMMAaTUYE-
CKUMM clieHapusMmu (3anuxaHoB u ap., 2010).

N3yuyenme LULCC B ropax mo0aBisieT K 3TOi
KapTUHE XapaKTepUCTUKY TpaHCHOpMaLuu Beeil MO-
3a1KU 3eMeJIbHO-JIaHaIaG THOTO IOKPOBa KaK MHTE -
IPajJbHOIO MOKPHITUSI, ITOCKOJBKY IaeT BO3MOX-
HOCTh (PMKCHPOBATh MOSIBJICHWE W MCUYE3HOBEHUE,
M3MEHEHUE pa3MEpPOB U KOH(PUTYypallui Pa3IMIHBIX
BUIOB 3€MJIETIONB30BAHUSI, a TakKXe (pparMeHTOB
KYJIBTYPHBIX U TOpuponHbix JaHamadToB (Ewane,
2020; Ewane and Lee, 2020).

MATEPHAJIBI U METO/bI

OCHOBHBIMU MaTepyajlaMU JJIs1 BbISIBJICHUSI AUHA-
MUKHU JIAaHAIIA(TOB Pa3HOIO MEPapXUIeCKOro YPOBHS
CTaJIi pe3yJIbTaThl MHOTOJIETHUX ITOJIEBBIX HUCCJIeI0BA-
HUIi aBTOPOB, B TOM UMCJIE COCTaBJICHHbIE Ha BhIOpaH-
HbIC palioHbI JTJaHAIIA(MTHEIE KapThl M CXEMBI Pa3HOIO
macitura6a (1: 100000, 1:25000, 1:10000), xapakTepu-
3ylollIMe HCXOOHYIO JlaHAIadTHYIO CTpykTypy. Ha
OCHOBE MCIIOJIb30BaHUSI Pa3HOBPEMEHHBIX TAaHHBIX
A3 — dorommaHoB (g OacceiiHa p. bakcaH) u
kocMuyeckux cHUMKOB (LANDSAT, World View-1) —
ObUIM BHIOpaHbI KJIIOYEBbIE YIACTKU i1 IIPOBEACHUS
IMMOBTOPHBIX KOMILIEKCHBIX OoIucaHuii. J{omnoaHuTe b-
HBIM MaTepUaIoM ISl aHaJIM3a TTOCTYKWIN pa3HOBpe-
MEHHEBIEe Ha3eMHBIe (hoTorpaduu, OXBaThIBAIOIIE O~
HY U Ty X€ BU3YyaJIbHYIO CIIEHY U ITO3BOJISIIOIIME Ha-
IISITHO  OTOOpaXkaTb  pa3iiMyHble W3MEHEHMSI B
AKTUBHOCTHU CKJIOHOBBIX ITPOLIECCOB, 3€MJICIIONB30Ba-
HUM U COCTOSTHMU OUOTHI TOpHBIX JaHmmagToB (Ius-
TOB U 1p., 2014).

OCHOBHOM aKIIEHT B ITOJICBBIX OITMCAHUSIX Aeall-
CsI Ha CTPYKTYpPE€ U COCTOSTHUM PACTUTEIBHOCTH, KaK
Hanbosee (PU3NMOHOMUYHOTO MNPUPOTHOIO KOMITO-
HEHTa C HAMMEHBIIIUM XapaKTepPHBIM BpeMeHEeM pa3-
Butus. MccinenoBanuch JanamadThl apeansoB BIUsI-
HUSI CTUXUHHBIX OPUPOIHBIX IIPOLECCOB (CHEXHBIX
JIaBUH U CeJICH, OCBIINE U OIMOJI3Hei) U aHTPOIOIeH-
HOTO BO3JIEMCTBUS (B IEPBYIO OYepeab peKpealioH-
HOTO Y MacCTOPaAJILHOIO), a TAKXKe cocenHre (DOHOBBIC
nanamadTel. Ilepuoandecky HabJIIOIEHYS BEJIMCh B
Ipeaeiax HeyCTOMYMBBIX JIAHAIIA(MTHHIX 9KOTOHOB —
Yy BepxHeil TpaHULIbI JECHOI 30HBI (B MEPEXOTHOI
I10JI0Ce K CyOaIbIIMICKMM JIyTaM U KyCcTapHUKaM), B
MECPUIIISIINAIILHONM 30HE BOJIU3U JISTHUKOB, a TaKXKe
Ha TpaHMIAX TOPHO-CTEITHOM, CyOajbITMIACKON u
aJILITMIICKOM TOPHO-JIYroBhIX 30H. IlepedncieHHEIE
SKOTOHAJIbHbIE PYOEXU SIBISIOTCS WHAWKATOPaMU
o0IIel TMHAMUWKHY JIaHAIaTOB Ha (pOHE MEHSIOIIEe-
rocsl KJiyuMara, TpaHcopMalliy 3eMJie- U Pecypco-
MOJIb30BaHUSI, OMHAKO Pa3de/IMTh MPOSIBICHUS KTV~
MaTOreHHOoM ((payKTyallum pexkumMa Teruia U Bjlaru) 1
aHTPOIIOTE€HHOI (CHSITUE, BO30OHOBJIEHHUE U U3ME-
HeHMe XapaKTepa X03sIiMCTBEHHOTO IIpecca) JTMHaAMU-
KM CJIOXKHO.
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OCHOBHBIMY NTOKA3aTeJISIMU IMHAMUKY BEIOpaHbI
XapaKTepUCTUKU MOP(POJIOTNIECKOI U BEPTUKATBLHOM
CTPYKTYPbI IPUPOMHBIX KOMILIEKCOB. IlepBast onpene-
JISIeTCS COYETaHMEeM BJIEMEHTApHBIX JaHOIIA(TOB U
MUKpOJIaHIIIA(TOB B Ipeneiax JaHmmadToB, XapaK-
TEpOM UX I'paHMII ¥ 3aHMMaeMOii IUIOIIAIbIO, BTOpasi —
COCTaBOM KOMITIOHEHTOB JIAHAIIA(MDTOB M CBI3SIMU
MeXay HUMU. I3BeCTHO, UYTO U3BMEHEHUE CTPYKTYPhI
TOPHBIX JIAHAIIA(TOB MOXET IIPOSIBISITECS KaK B W3-
MEHEeHUU NX KOH(UTYypaLny (TpaHUL] X pa3MEPOB), TAK
1 B TpaHchOpMaIIMU CTPYKTYpPHI (IJIABHBIM OOpa3oMm
O1OTHI) 6e3 CyIIECTBEHHbBIX U3BMEHEHU I X (DOPMBI.

I1pu 5TOM OTBET Ha KIIMMaTUIECKIE U3MEHEHUS 1
HaIpaBJIEHHOCTh TpaHcopMalIu JJaHIIIa(pTOB MO-
XKET ITUaMeTpaJIbHO OTIMYaThCsl Ha MUKPO- U ME30-
MacIITabHOM ypOBHSIX. JIJIsT TIpMPOMHBIX KOMILIEKCOB
HU3KOTO MEPapXUiecKoro YpOBHS (3JIEeMEHTapHBIX
JaHamagToB, MUKPOJAHIIIA(TOB) MHOTME M3MEHE-
HUSI, 0OCOOCHHO BBI3BAHHBIC aHTPOIIOTEHHBIM BO3IICii-
CTBHEM, YACTO IIPUOOPETAIOT HEOOPATUMBII XapaKTep.

dns aHanmuza M3MEHEeHMUsT KOH(MUTypaluu HU-
BaJIbHO-IVIILIMAILHBIX M JIECHBIX JIAaHAIIA(TOB MC-
MMOIb30BAIMCH TEMAaTUYECKHE IIPOMAYKTHI, CO3AaHHEIC
Ha OCHOBE I10CJIeI0BaTEIbHO 00pa0OTaHHBIX TaHHBIX
Landsat Analysis Ready Data nadoparopun Global
Land Analysis and Discovery Yausepcutera MapuieH-
na 3a nepuon ¢ 2000 mo 2020 r. 1 aaropuT™Mbl T€OMH-
(GhopMaLIMOHHOTO MOACIMPOBAHMSI BBISIBJICHUSI TPAHULL
ocHOBHBIX TUITOB naHamadtoB (Potapov et al., 2020;
IlypexoBckuii u ap., 2022).

PervonanbHble HccienoBaHUS ObLIU JOTOJHEHBI
JTaHHBIMU I10 KJIIOYEBBIM Y4aCTKaM, B KAYECTBE KOTO-
PBIX BBIOpAHbI TUMIMYHBIE CPEIHETOPHBIE U BHICOKO-
ropHblie JaHamadTel Ha 3anagHoM, LleHTpaabHOM U
Bocrounom KaBkase: BepxoBbs p. Tebepna (3amam-
Hoeiii KaBkas) u p. bakcan (LlenTpanbHbiii KaBkas),
Makaxoiickasi koTiaoBuHa (BocTouHniii KaBkas3).
KimoueBnie yyacTku HaxomsaTcs B rpanunax OOIIT:
HalMoHaJbHbIe TTapku TeOepauHckuii u Ilpusib-
Opyche, ApTyYHCKUIA UICTOPUKO-apXUTEKTYPHBIM ITPU-
pOIHBII My3eii-3aroBefHUK. OHU XapaKTepU3yIOTCSI
BBICOKMM YPOBHEM BOCTPEOOBAaHHOCTHU B TYPUCTCKO-
peKpealMoHHOI cdepe: epBhIe ABa — IOITYISIpHE-
mue B Poccuu ropHOJIBDKHBIE KYPOPTHI, TPETUIL Ha-
YMHaeT aKTUBHO OCBauBaTbCsl TYPUCTaMU U COCEI-
CTBYET C TOPHBIM KypopToM Bemyum.

BepxHue yactu 6acceitHOB pp. Tebepna u bakcan
PacmoJIOXEHBI B IIpeaeaX BBICOKOrOopHbIX [maBHOTO
n bokoBoro xpe6ToB boabkimoro KaBkasa, cioxXeH-
HBIX OPEBHUMM KPUCTAJUIMYECKUMM ITopomaMu (3a
MCKIIOYCHNEM BYJTKaHWYECKOTO MaccuBa DIILOpYC).
st HUX XapakTepHbI KpyThle CKJIOHBI, CUJIbHAsI pac-
YJIEHEHHOCTh, pa3BUTHE COBPEMEHHBIX HUBAJIbHBIX U
HaJIM4e NaJIeomISIUaIbHBIX (GOpM peibeda, a Tak-
K€ — BhIpaxkeHHasl BbICOTHAasI TIOSICHOCTb C TTpeobia-
JlaHMeM HUBaJIbHO-JISIIUAJIbHBIX, TOPHO-JIYTOBBIX U
TOPHO-JIECHBIX JIAHAIIA(]TOB.
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OcobenHocTh OacceitHa p. bakcan — OoibImas
KOHTPACTHOCTbh JaHAIadTHON CTPYKTYpPBI 3a CYET
pa3BUTHUs CyOAJILITUIICKUX OCTEIHEHHEIX JIYTOBBIX,
JIYTOBO-CTETIIHBIX KyCTapHMKOBBIX JaHAIMAa(pTOB Ha
CKJIOHAX I0XKHOI 3KCITO3MIIMU, COCHOBBIX M COCHO-
BO-0€pe30BHIX JIECHBIX JIaHAIIA(TOB HAa CKJIOHAX Ce-
BEPHOI1 SKCHO3UIIMH B OTJIMYME OT ITMXTOBO-EJI0BBIX
1 OYKOBO-EJOBBIX JIECHBIX JaHmIIa¢TOB 3armagHoro
Kagkasza.

KuroueBoii paiitoH MakaxXoicKoi CpeTHEropHoO
KOTJIOBUHBI U OKPYXKAIOIIUX €€ XpeOTOB, CIIOKEHHBIX
BEpXHEMEJIOBLIMU 1 ITaJIEOTEHOBBIMU OCagOYHBIMU
mopoJaaMu, IIPUYpPoOUYeH K CKJIOHY CEBEPHOI 3KCIIO-
3uLuu Ha BbicoTax oT 1900 mo 2600 M, rme pacrpo-
CTpaHEHbl JIECHBIE MEJIKOJMCTBEHHO-XBOMHbBIE U
CyOaJIBIIMICKIYE JIYTOBBIE, YaCTUYHO OCTSCIIHEHHEIC
nanamadTel. [Tpy 5TOM YacTh TyTOBBIX JJaHAIIA(TOB
copMupoBaack Ha MeCTe JIECHBIX B pe3yjbTaTe
mmTenbHOro (1o 40-x romoB XX B.) MCIIOJIb30BaHUSI
o1 TeppacHoe 3emJeaeliue, a BIOCASACTBUU — IO
BBIINAC CKOTA U YACTUYHO IMOJ CEHOKOCHI.

PE3VYJIBTATBI U OBCYXIEHHUE

Krumamoeenunvie usmenenus
BbICOKO2OPHBIX NAHOWADMO6

Ha ocHoBe ananuza naHHbix I3 1 moJIeBbIX UC-
CJIeIOBAaHUI BBISIBJIIEHO, YTO COBPEMEHHbBIE U3MEHE-
HUS KJMMaTa TpOSsIBISIOTCS HauOoJjee HamISiAHO B
Jlerpajaliii OJieICcHEHUS, aKTUBU3AallUU 3K30T€HHBIX
MPOIIECCOB YU U3MEHEHUW COCTOSIHUSI PACTUTEIBLHOTO
MOKPOBAa, MPEKIIe BCETO BIOJIb BEpXHEN rpaHUIIbI Jieca,
YTO OTPAXKAETCSl Ha TMHAMUKE TOPHBIX JJaHI111a(hTOB.

C cepenunbl 1980-x rogoB, 1 0COOEHHO B ITOCJIE/I-
HUe roabl, Ha bonbimom KaBkase oTMeuaeTcst 3HAYM-
MBI TPEH pOCTa CPEAHETOJOBBIX TEMIIEpaTyp, Mpe-
UMYIIECTBEHHO 3a CUeT JIETHUX: TTOBBIIICHUE JIeTHEe i
TeMIIEpaTyphl BO3IyXa B BBICOKOTOPHBIX paifoHax B
nepuon 1980—2015 rr. coctapinsiino 0.3—0.4°C/10 ner,
B cpenHeropbsax 0.5—0.6°C/10 mer (Toropov et al.,
2019), onHako ¢ uyKTyallMsiMu B pa3Hble TTepUOIBI.
B BrIcOKOTOpHOI 30He Ha lLlenTpanbHoM KaBkase
nepuon ¢ 1985 mo 2005 r. xapakTepu30BaJICsI HEKOTO-
PBIM CHIDXEHUEM TeMIepaTyphbl, HO HaurnHas ¢ 2006 T.
BCE CE30HHBIC aHOMAJIMU TeMIIEPaTyphl CTaJIU TOJIO0-
xutenbHbIMU (Kopuaruna, 2020), 1 3TOT TpeHH, CO-
XpaHsieTcs 1o HacTostiee Bpemst. Ha 3anagnom Kag-
Ka3€ OTMEYEH POCT CPEAHEN U DKCTPEMATbHOI TeM-
rnmepatypbl BO3Ayxa C Masl IO aBryCcT, a Takxke
YBEJIMUEHUE CYTOUHOM M MECSIYHON aMIuiuTyabsl. Ha
Boctounom KaBkaze HaOjomaeTcs CTaTUCTUYECKU
3HAYMMBI POCT TeMIepaTyphl BO3ayXa.

IIpyu He3HAUUTETLHOM YBEIWUYEHHU KOJMYECTBA
0CaJKOB BECHOIT M OCEHBIO JIETHME OCAIK/ YMEHbIIA-
10Tcs Ha 6osbuieii yactu CeBepHoro KaBkasa, 3a uc-
KJTIIOUEHMEM HEKOTOPBIX MeTeocTaHuii BocTtouHoro
Kapka3a, rue 3apuKcrupoBaH 3HAYUMBIN POCT MECSTU-
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INETPYILIMHA u np.

Ta6muna 1. M3MeHeHMe mTomaay CHEXKHUKOB U JIEMHUKOB B HUBAJIbHO-IISIHMAIBHBIX JIaHAmadTax B peruoHax CeBep-
Horo KaBka3za (cpaBHeHHEe pa3HOBpeMeHHbIX CHUMKOB B ' 1C)

CHEXHUKY U JIEIHUKU, KM>
Pervon CokpameHnue 3a 20 ner, KMz/ %
2000 1. 2020 1.
KaGapnuHo-bankapckas Pecriybinka 508.22 440.42 67.8/13.36
KapauaeBo-Yepxkecckas PecnyGivka 246.60 191.79 54.81/22.23
KpacHomapckuii kpaii 15.23 6.87 8.36/54.89
Pecrny6iuka Anbirest 6.17 3.07 3.1/49.75
Pecny6nuka Harectan 31.88 10.19 21.69/68.04
Pecny6nuka MHryietust 4.51 1.12 3.39/75.17
Pecniy6niuka CeBepHast OceTusi-AJlaHust 187.06 145.35 41.71/25.5
Yeuenckas Pecniybiuka 17.42 8.77 8.65/49.65
Bce 1017.09 807.58 209.51/20.6

HBIX CYMM OCAJIKOB U CPEIHECYTOUHON UHTEHCUBHO-
ctu B utone (Kopuaruna, 2020).

B pacnpeneneHum ocagkoB HaOJIIOgaeTCsl HEpaB-
HOMEPHOCTh B MX MEXIOJIOBOM, MEXCE30HHOM U
BHYTPUMECSIYHOM pPEXMUMaX, YTO MPUBOIUT K ITOSIB-
JICHUIO OTIEJIbHBIX “BJIAaXKHBIX” CE30HOB U IKCTpE-
MaJIbHBIX AeKal C IMBHEBBIMU OCaIKaMU W CHETOMa-
JaMU, KOTOPBIE SIBJISIIOTCS TIPEANOChIIKAMHU JJI aK-
TUBU3ALUM IIPOLIECCOB 3K30T€HHOM TI'eOOUMHAMUKU:
JIJaBUH U cejeii, 00BaJoB U OCHINEN, pOTallMOHHbBIX
OMOJI3HEN U omoa3Heit otcemaHus. Hampumep, ¢
30 aBrycra nio 1 cenrsiopst 2017 1. B monuHe AIBLUICY
BBITIAJIO 145 MM 0CaIgKoOB, UYTO CTaJIO IPUYMHON MPO-
priBa 03. balikapa 1 GopMHUpOBaHUS MOIIIHOTO CeJie-
BOIO ITaBOOKa C OOIIMM OOBEMOM BEIHOCA OKOJIO
500 teic. M3 (UYepHomopew u ap., 2018). OtmeuaeTcs
TaK:Ke CMEIlleHIe MaKCMMyMa TBEPAbIX OCAIKOB C JIe-
KaOpsi—sIHBapsi HA MapT—arnpesib, C YeM CBsI3aH CXO/I
B 3TOT IIEPHUOJ, JAaBUH 13 BJIaXKHOTO U MOKPOTO CHeTa
(OneitnukoB, Bonoauuena, 2019), a Takxke ycTaHOB-
JIEHV€ HEeOJIarornpusTHOTO TEeIIO-BIaXKHOTO pexXuMa
JUJIST TIPUKOMJIEBBIX YacTeil M KOpPHEIl AepeBbeB Ha 3a-
JIECEHHBIX CKJIOHAX, YTO CIIOCOOCTBYET MOpPaKEHUIO
JIPEeBOCTOSI MTPUKOPHEBOM TyOKOW M p:KaBYMHHBIM
PaKOM XBOWHBIX.

Haubonee 3aMeTHBI U3MEHEHUSI B IJISLIAATIBLHO-
HUBAJIBHBIX U TIEPUIVISIIUAIBLHBIX JIYTOBBIX JIAH/I-
madTax, CBI3aHHBIC C OTCTyNaHUEM (PPOHTAJIBHBIX
BBIBOIHBIX YacTeil JIEMTHUKOB, Ipoucxoasiie Ha Ce-
BepHOM KaBKase IpaKTUYeCKH MTOBCEMECTHO, XOTS 1
C pa3HoOii ckopocThio. Tak, aHaIM3 KOCMHYECKMX
CHMMKOB IIOKAa3bIBaeT, UYTO 3a ABa JCCATUICTUS (C
2000 1o 2020 r.) Twroanb JSTHUKOB M CHEXKHUKOB B
HUBAJILHO-TISSIUANIBHBIX JaHamadgrax CeBepHOro
Kaska3sa cokparunoch Ha 209.51 km? win B 1.26 pasza
(Tabsn. 1).

I[Ipy >TOM MMHMMAJIBHO IUIOIIAAL JICIHUKOB U
CHEXXHUKOB YMEHbIIIach Ha LlenTpansHoMm KaBkase ¢
nx HanoonbimM paszsutueM (Kadapauno-bankapus —

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

13.36%, CesepHas Ocerusg-Ananus — 25.5%),
oompure — Ha 3anagHoM Kaskase (KapauaeBo-Yep-
kecust — 22.23%, Anpirest — 49.75%) u MaKCUMaJIbHO
Ha Bocrounom Kaskase (JJarecran — 68.04%, NHry-
mwetnst — 75.17%).

TenaeHIMU COKpaIeHUs JISTHUKOB B 1I€JIOM CO-
[JIACYIOTCSI C JAaHHBIMU TJISLIMOJIOTMYECKUX UCCEN0-
BaHuit (Jlyppe u np., 2019; Tielidze and Wheate,
2018). ITpu 3TOoM TeMIIbl COKpallleH1sI BO3pacTaloT y
OOJIBIIIMHCTBA JIEMIHUKOB B MOCJeNHEee OeCITUIeTre,
HampuMep, Ha MaccuBe Dab0pyc 3a nepuomn ¢ 2015 mo
2020 r. B 5 pa3 (JlenHuku ..., 2020). 3aMeTHO YCKOpH-
JIOCh U OTCTyNaHWe BLIBOAHOI YacTU JeIHUKA AJTU-
OeK, malolllero Hayajo OMTHOMMEHHOMY IIPUTOKY
p. Tebepna (puc. 1); ¢ 2000 mo 2015 r. oH oTCcTyIaN B
cpeaHeM Ha 14.5 M B roa, 4To B 6 pa3 BhIIIE, YEM B
1966—2000 rT. (OHUIIEHKO U 1p., 2016).

DK302eHHbIe npoyeccyl U nepecmpoliKa
MOPGHOAUMOCEHHOU OCHOBbL U CMPYKMYPbL
8bICOKO2OPHBIX NAHOWADMO8

C nerpagauueil JIeTHUKOB CBsI3aHAa aKTUBU3ALIMS
5K30TeHHBIX IPOIIECCOB M 3HAYNTEIbHAs ITepecTpoiiKa
MOP(OIIMTOTreHHOM OCHOBBI JIAHAIIA(DTOB MEPUTIIIIIN-
aJIbHOM 30HBI: UAET (POPMUPOBAHKME HOBBIX MOPEHHBIX
Ipsia M GIIOBUOIISIINAIBHBIX TOJIEH, KOTOPHIE, B
CBOIO OouYepelb, CIyKaT MECTOOOUTAHUSIMU TSI pa3-
BUTHS TTMOHEPHBIX TPYMITMPOBOK Ha MTPUMUTHBHBIX
ITOYBaX ¢ y4acTHEM OTIEIbHBIX BUIOB TpaB (Senecio
sosnovskyi Sov., Cerastium undulatifolium Somm. et
Levier, Veronica minuta C.A. Mey u ap.). HaGaiona-
eTcs TaKKe MPOIBIKEHNE BBEPX IO THUIITY JOJIMH 1
YBEJIMYCHUE TYCTOTHI TUTTMYHBIX VTSI CYyOaTbITUIACKO-
ro nosica KyctapHUKoB (Juniperus communis L., Salix
Sp.), Togpocta 6epe3bl (Betula sp.), 1 maxe IOSIBIIC-
HHUE CPeIy JIYTOBO pPaCTUTEIHLHOCTH BOJIU3Y JISTHY -
KOB €IMHWYHBIX 3K3EMILISIPOB IMUXTHI (Abies nord-
manniana (Steven) Spach) (1emHUK ATMGEK) U COCHBI
(Pinus hamata (Steven)) (JienHUK JI>KaHKyar).
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Puc. 1. Jlennuk Anubek B 2012 1. (a) u 2022 1. (6) (dpoTto-
rpaduu A.H. I'yan), nennux dxankyat B 1985 1. (dboTto-
TeononuTHBIN cHUMOK E.A. 3onorapeBa) (B) U B uiojie
2016 1. (r), 3apOCIIX UBBI U ITOAPOCT OEPE3DI B IEPUIIISALIV-
anbHOM 30He JenHuKa Jxxankyat (2016 r.) (1) (Bce dhoTo-
rpacduu — M. H. [lerpyuimHoii).

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA  tom 87

1037

COOTBETCTBEHHO OTMEYaeTcsl MOCTeNeHHOe IOo-
BBILIEHUE TPAHUILl CyOHUBAJIbHBIX JJAHAADTOB: CO
ckopocThio 10 10—15 M 3a 10 sieT B noimHe p. AIbLI-
cy, b. Azay (6acceiin p. bakcan) 1 maxe GoJjiee ak-
TUBHO — B JI0JIMHE p. Annbek (bacceitH p. Tedepmapbl).
3a cueT NpoABUXKEHMS BBEPX KyCTaApPHUKOB U Oepe3bl
BOJIM3U JIETHUKOB CYKaIOTCSI CYyOHMBAJIBHBINA 1 aJlb-
MUMACKUI Tosica.

Ha oTtyioxkeHusIX TTOBEPXHOCTHOI MOPEHBI HEKO-
TOPBIX JIETHUKOB (POPMUPYIOTCS peaKre “HalleaHU-
KOBBIE” TIpUPOTHBIE KOMIUIEKCHI, (HaIIpuMep, C COC-
HOBO-0epe30BBIM MMoapocToM Ha jJegHuke Illxenpna
B OacceitHe p. Anblicy) (AneitHuKoBa, IleTpyiinHa,
2011), KoTOpBIE B IIOC/IEIHNE TOObl MECTaMU pa3py-
IIIafoTCs B pe3ysIbTaTe OBICTPOIT merpagaliiy KOHIIe-
BOIM yacTu JieqHUKa. B pe3ynbraTe akTUBHOCTH 3K30-
TEHHBIX IIPOIIECCOB MEHSIETCS TaKkKe KOH(DUTYpaInst
3JIEMEHTAPHBIX JIAHAIIA(GTOB QIIFOBHOTISIINATBHBIX
noJsieid U pa3HOBO3PACTHBIX MOPEHHBIX TSI,

CokpallleHUe OJIEICHEHUST COIMPOBOXAACTCS BO3-
HUKHOBEHUEM, POCTOM U MEPUOIMIECKIMU MTPOPHIBA-
MU IPUIETHUKOBBIX 03€P, C YeM CBSI3aH CXOI KPYITHBIX
DIsInUanbHbIX ceyieil (HepHoMopelr u ap., 2018).

O06pa3oBaHNe MOIITHOTO CEJIEBOTO MaBOIKa B pe-
3yJabTaTe TMpopbiBa 03. balllkapa B BEpPXOBbSIX
p. Anpuicy B 2017 1. mpuBeIo K U3MEHEHUIO CTPYKTY-
pBI ¥ pazMepa JaHAIadTOB JOJUHBI BO BCEX BBICOT-
HBIX MTOsICaX — OT CyOHUBAJIbHOTO 10 TYTOBO-CTEITHO-
ro. B monune peku chopMHpOBaIOCh HECKOJIBKO
30H, Pa3INYAIONIMXCSI HAITPaBJICHHOCTBIO TpaHCHOp-
Mauuu JaHamagToB, 0o0yCIOBIEHHOI mpeobiama-
HHUEM JMOO TIPOLECCOB HAKOIUIEHUS OTJIOXEHMIA
(mmmpunoit 1o 150—200 M), 1160, HANIPOTUB, — BPO-
3MOHHBIX Y CKJIOHOBBIX ITpOLIeCCOB (puc. 2).

HauGonbllive wusMeHeHUs ObLIM OTMEYEHBl B
MuKposiaHamacdTax moiMM u Teppac, B TOM 4ucie U
p. BakcaH, ¢ pa3HOBO3pacTHBEIMU COCHOBBIMU, Oepe-
30BbIMU U 00JIETUXOBO-UBOBO-0EPE30BbIMU JIECAMMU.
YacTb U3 HUX ObLJIa YHUUTOXEHA TTOJTHOCTbIO, Y IpY-
TMX COKpaTWJiach IJIOLIAllb, Y TPETbUX W3MEHUJIACH
BEpTUKaJIbHAsl CTPYKTYypa 3a cUeT MepeKpbITUS Tpa-
BOCTOSI U TTOYB HOBBIMU OTJIOXEHUSIMU. B 30He BO3-
NIeNCTBUS OKa3aIUCh TAKXKe HUXKHUE YACTU OCBITTHBIX
M JJABUHHBIX KOHYCOB BBIHOCA J0 BBICOTHI 12—15 M
HaJl pycJIOM peKH, Ha KOTOPBIX Mpou3pacTajiu 6epe-
30Bble U OEPE30BO-COCHOBBIE Jieca, KyCTApHUKOBbIE
JIyroBbIe cTernu (cM. puc. 2). Bbuio yHUuTOXEeHO 60-
Jiee 300 cTBOJIOB Gepe3 U coceH (BO3pacT OTIebHbBIX
u3 Hux nocturan 250 j1eT), OCHOBHAS YaCTh KOTOPBIX
oKas3ajaCh BBIHECEHHOII ITOTOKOM B MPUYCThEBYIO
YacTb M Ha ToiiMmy p. bakcan (cMm. puc. 2). B pesyinb-
TaTe pa3MblBa OCHOBaHUS CKJIOHOB, CJIOXKEHHBIX OT-
JIOXKEHUSIMU Pa3HOTO TeHe3Kca, B PycIo peKu mora-
JIU 3HAYUTEIbHbIE 0OBEMbI TOTIOTHUTEIBHOTO 0010~
MOYHOro MaTepuajia, YTO MPUBEJIO K MEPeCcTpoiiKe
MUKposaHamadTOB MOWMBI HUXE I0 TeyeHuto. B
caenywoiiem 2018 r. udaMeHw1ach KOHGUTrypauuss u
COKpaTuJiach IUIOIIAlb MOJUHHBIX JIECHBIX JIaH[I-
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Puc. 2. ismeHenue nanaimadToB B 1oJIMHE P. AIBUICY Mociie TpopbiBa 03. bamikapa: o3. batikapa B 2016 1. (a) u 2018 1. (0);
JiecHble Jlanamad Tl B qovHe B 2016 1. (B) 1 2018 1. (1) (Bce hOTO caenaHbl B MI0JI€); KOHYCHI BBIHOCA C KYyCTAPHUKOBBIMM CTE-
MSIMM B 30HE JICHYIALIMU, pa3pylliaeéMble pa3MbIBOM U BOBHUKHOBEHUEM (DEeCTOHYATBIX OCHITICH (1), CTBOJIBI COCEH Ha CKeJIeT-
Hoit noiime B nosnHe p. bakcan (e). @otorpacduu M.H. IMeTpyiimnHoii.

madToB BOOJb pycaa p. bakcaH BciaencTBue Bo3aeii-
CTBUSI MOIITHOTO ITaBOAKA, C(DOPMUPOBABIIETOCS 10~
cJie CWILHBIX JIMBHEI B Havalle uiolisl. B ToMm Xe romy
B pe3yJIbTaTe cXolIa HeGOIBIITNX Cesleii TI0 TIPpUTOKaM
p. bakcan (Huxe monsinel UTKoI, TToC. Babbpyc) oT-
MedeHa IepecTpoiika JaHmIa¢THON CTPYKTYPHI MX
KOHYCOB BBIHOCA.

B 0Oacceiine p. bakcaH aKTMBHOCTh 3K30T€HHBIX
TIPOIIECCOB BhIIIE ITO CPaBHEHUIO ¢ bacceitHoM p. Te-

MN3BECTHUA PAH. CEPUS TEOTPAOUYECKAA

Oepma. 3a mociemHue OBA NECATUICTUS KPYITHBIC Ce-
JIEBBIE TIOTOKU 37eCh OTMedaauch B 1998, 2002, 2006,
2008, 2011, 2012, 2017, 2021 1T., CHEXXHBIE JJaBUHBI —
B 2001/02, 2002/03, 2004/05, 2006/07, 2010, 2018,
2021 rr. DTO 0OYCIOBMWIO TMHAMUYHOCTD IPOCTPaH-
CTBEHHOM CTPYKTYpPHI JIAHAIIA(TOB HOJUH U KOHY-
coB. CeseBble MOTOKHU Yallle U3MEHSIOT MOP(HOIUTO-
TeHHYI0O OCHOBY JIaHAIIA(TOB, YTO BEIEeT K CMEHeE
OPUPOIHBIX KOMIUIEKCOB JIOKAJbHOIO YPOBHSI, MX
Ne 7
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JANHAMMUWKA TOPHBIX TJAHAIHAD®TOB CEBEPHOI'O KABKA3A ITPM1 COBPEMEHHOM

Puc. 3. M3MeHeHue JaHaadToB ITOCIe ¢Xo/1a MOKPhBIX JIaBMH B 2018 T. ¢ 10XXHOTO CKJIOHA B paiioHe moJisiHel UTko: (a) u ce-
BEPHOTO CKJIOHA HanpoTuB noc. TereHekyu (0) B 6acceitne p. bakcan. ®ororpadun M.H. [NeTpylunHoOiA.

BEPTUKAJIBHOM CTPYKTYpPHI ¥ rpaHull. CelieBble KOHY-
Chbl OOBIYHO MPEACTABISIIOT CUCTEMY Pa3HOBO3PACT-
HBIX MUKpPOJAaHMIIA(GTOB U 3JEMEHTAPHBIX JIaHII-
madToB, HAXOOSIIUXCS HAa Pa3HBIX CTAaAUSIX CBOETO
pasButus (IlerpymmHa, 2013). Cxon 1aBUH B 00JIb-
Il CTETIEHU CKa3bIBAETCS B HAPYIIICHUU PACTUTEIb-
HOT'O MOKPOBA, HO B MECTAX C YaCThIM BO3IEiiCTBEM
MOXeT HabJiroAaTbcsl CMeHa MUKpOJaHAImadToB U
BJIeMEHTApHBIX JaHAA(TOB Ha 30HAJIBHOM YPOBHE,
Hampumep, MOsIBJIeHUe CyOaabIUNCKUX JYTOBBIX B
JIECHBIX JIaHa1adTax.

B nauane XXI B. B 6acceitHax pp. bakcan u Tebep-
Jla CXOOWJIM CEJIM U CHEXHBIC JIaBUHBI B MECTaX, IJe
X He 06110 B TeueHune 50—60 jeT Wi oHU He HaGIio-
Januch HUKoraa. B pe3yabrare Bo3aeicTBUSI TOJBKO
onHoit 1aBuHbI ¢ MaccuBa Yeret-Kapa B 2004/05 1. B
JIOJIMHE p. AObLICY Ha mromany 12.4 ra ObL1 YHUYTO-
XEH CpeaHeBO3pacTHOM 0epe30BO-COCHOBBIN JieC, B
KOTOPOM COXPaHSIJINCh OTHOENbHBIC IEepPECTOMHbIE
(250 ner) sxk3emmsipel (Iletpymmna u gp., 2007).
Takcke oTMedascst CXo cesieii U JJaBUH B OIUH IO 10
eIUHBIM pycJiaM, YTO YCJIOXKHSIJIO IIPOCTPaHCTBEH-
HYIO CTPYKTYPY JaHAIAahTOB KOHYCOB BEIHOCA U Ha-
pylIajgo HEKOTOPHIe 3aKOHOMEPHOCTH, IIPHUCYIIUE
TUIIUYHO CEJIEBBIM 1 JJABUHHBLIM KOMILJIEKCAM.

M3MeHeHre KIMMATUYEeCKMX YCIOBHIA Ha BCEM
CeBepHoM KaBkaze B CTOPOHY CMEIIEHUSI MAKCUMY -
Ma TBEpPIBIX OCAIKOB Ha MapT—allpelib BHI3bIBACT
CXOIl JJaBUH B 3TOT Iepuro (UTO ObLIO HE COBCEM TH-
MAYHO JJISI TPEAbIAYIIUX AECATUICTUI) U 3aJIeXK1Ba-
HYE OTOETbHBIX CHEXXHUKOB 10 UIOJISI—aBIycTa — (he-
HOMEH, 3aITyCKaIOIIUKi LIETYIO LIENOUYKY UBMEHEHUI B
CTPYKType U (pyHKIIMOHUPOBAHUU MIPUPOIHBIX KOM-
riekcoB. Taxk, B aBrycre 2018 r. CHEXKHUKU COXpaHsI-
JIUCh TaXKe BOOJIb I03KHOTO CKJI0HA MaccuBa M TKoI Ha
BbIicoTe 1800 M, cCOCEnCTBYS C JIYTOBBIM TPaBOCTOEM,
HaxoJsIIIMMCS B pa3HbIx pazax Beretauuu (puc. 3). B
pe3yJibTaTe CX0[a B TOM 3Ke TOIy MapTOBCKOI1 TABUHBI

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA
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C CEBEPHOIO CKJIOHA HAIIPOTHUB Toc. TereHekam ObLIN
YHUUTOXEHBI YUaCTKU O€pe30BbIX M COCHOBBIX JIECOB C
9K3eMIUIIpaMi COCHBI Bo3pacToM okoso 100 et (cMm.
puc. 3). Takke ObLJIM OTMEUEHBI HapyIlIeHUs B (hyHK-
LIUOHUPOBAHUM BCEX MUKPOJAHAIIA(DTOB 30HbI €€
BO3JICHCTBUS.

HauGonpinme wu3MeHeHMS IIPOCTPaHCTBEHHOI
CTPYKTYpPHI JaHAIIAMTOB B pe3yjbTaTe ASUCTBUS Ja-
BUH pa3HOro oobeMa 1 TUIa 3a(pUKCUPOBaHbI B BEpX-
Heit yactu O6acceitHa p. bakcan (Mexmy noc. Tepckon
U TIOJISTHOI A3ay), rie KpyIlHbIe Pa3HOBO3PACTHHIE
JIJaBUHHBIE M CEJIEBO-JIaBUHHbIE KOHYCHI IIPOTSHY-
JIMCH BIOJIb CEBEPHOIO CKJIOHA MaccuBa YereT u He-
OoJTbIIINe BIOJb I0OXKHOTO CKJIOHA MaccuBa Tepckon
(puc. 4). Ilepuonuuecku BO3ACHCTBUIO JABUH IO/~
BepracTcs U THUILE TOJIMHBL.

OcHOBHbIE U3MEHEHUS JTaHAIIa(hTOB B 3TOM paii-
OHe 6bUT 0TMedYeHBI B 60—80-e Toabl IIPOILIOro Be-
Ka, Korma Mu3-3a cxoja KaTacTpo(UUeCKUuX JaBUH
TUI0IIAb COCHOBBIX U COCHOBO-0€pPE30BBIX JIECOB B
mnpenenax OTHUINA TOJWMHBI M YaCTMYHO Ha KOHYcCax
cokparuiach B 6 pas. I1ocie taBuH Hagaia XXI B. apeai
Jieca yMEHbIIWJICS ellle Ha 9 ra (BKJItouasi LIeHHbI coc-
HOBBIIA apeBocToit Bo3pacTtomM 200—330 ner). B
2021 r. 3mech ObIa YHUUYTOXKEHA YacTh OCTaBaBIIETO-
Csl MEXIly KOHyCaMy CTaporo 6epe3oBOoro Jjieca u oT-
JIeJIbHbIE COCHBI, COXpaHSBIIMECS Ha OHE HOJIUHBI
1OCJI€ NPEAbIAYIIUX BO3IEUCTBUIA.

B necHbIX 1OAMHHBIX JaHamadTax ¢ ocTaTKaMu
CTapbIX COCHSIKOB OTMEUEHO YXYIIIEHUE UX COCTOSI-
HUS 3a c4eT pparMeHTALINN, YMEHBIIIEHUSI COMKHY-
TOCTHA KPOH, COKpAIlleHNsI B HATTOYBEHHOM ITOKPOBE
JIOJIU JIECHBIX BUIOB U yBEJMYEHUSI 4ucCsia BTOPUY-
HBIX U COPHBIX BUIOB. BO30OHOBIEHUE HAIEKHOIO
COCHOBOTO TIOIpOCTa HabJomaeTcss B KpaeBBIX ya-
CTSIX 30H BO3JCUCTBUS JIaBUH, B TOM 4YUCJIe MOCTe
cxona kpynHoit naBuHbl 3uMbl 2001/2002 rr. Mac-
COBO ITOAPOCT B THUIIE JOJUHBI CTa MOSBISATHCS C
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Puc. 4. Iamenenue nanamadToB B 6acceiiHe p. bakcan mexny noc. Tepckou v mosstHoit Azay: 2007 1. (a) u 2021 1. (6). Kpac-
HBIM 0003HaueHa TeppuTopus crosHku. @ororpadpun M. H. INeTpyiinHoii.

2010-x rogoB, 4TO BEPOSITHO CBSI3aHO HE TOJIBKO C
YMEHBIIIEHUEM CXoia KpPYIHBIX JIABUH, HO U C
COKpallleHHEM BhITIaca CKOTA.

B uenoM mox BIMSIHUEM cXoja JIaBUH MOpPdOIo-
ruyeckasi CTpykTypa JaHAmadToB AHUIIA TOJUHbI
crajia 6oee MO3aMJHOI 3a CYET COYCTAHMST HAXOM -
IIMXCS HAa PAa3HbIX CTAIMSIX BOCCTAHOBUTEIbHBIX CYK-
LeCCUM BJIeMeHTapHbIX JIaHAmadToB (CyOanbluii-
CKWX JIYTOBBIX, 0 pe30BO-KPUBOJIECHBIX, 0€PE30BbIX,
COCHOBBIX), TOTJIa KaK Ha JIJABUHHBIX KOHYCaX CTPYK-
Typa yIpOCTWIACH.

JlanmmadTHEIE cyKllecCMM B HACTOSIIEe BpeMs
MUIOYT TaKXKE U B APYIMX 4acTsX NOJUHBI p. bakcaH,
KOTOpBIE HAXOISTCST TIOH TePpUONNICCKIM BO3IEii-
CTBUEM CHEXHBIX JIABUH U CEJIEBBIX TTOTOKOB, UTO
orpenesseT MOCTOSIHHYIO IUHAMUYHOCTD UX CTPYK-
Typsl (ITetpymnHa, 2013). CkopocTb cyKlieccuit Ba-
PBUPYET B 3aBUCIMOCTH OT PA3IMYHBIX (PaKTOPOB, B
TOM YHCJIe aHTPOIIOTE€HHOTO BO3AEUCTBUSI.

Cocmosinue gepxHeil epanulbl 1eca KaKk Kpumu4eckKo2o
DKOMOHA MeXCAY NeCHOI U 20PHO-1Y 20801l 30HAMU

BepxHsisg rpaHuiia jieca, Kak CBOeoOpa3HbIi KO-
TOH, B UCCJIemyeMoii yacTu OacceitHa p. bakcaH or-
HOCHUTENIBbHO CTaOWJIbHA. YBEIMUYE€HMUE IUIOIIANN JIe-
COB, MX ITIOIBbEM Ha IOXHBIX CKJIOHAX W B Ipeleiax
JIHA JOJWHBI BHIIIE MOJISIHBI A3ay CTajli OTMEYaThCs
B 30—50-x rogax XX B. Ha (POHE MOTEIUICHUS 1, TJIaB-
HOE, BCJICACTBUE OCIabIeHUsI aHTPOIIOTEHHOI'O BO3-
neiictBus. B manpHeiIIeM 3aMeTHOTO MOAbEMa MOsI-
ca XBOMHBIX JIECOB HE HAOJIOAAIOCh 32 MCKIIIOUEHM -
€M TIOSIBJIEHUSI OTIEJIbHBIX 3K3eMILISIPOB COCHEIL.
HexoTopoe pacimpeHre XBOMHOTO MOAPOCTa OBLIO
TUIUYHO BHYTPU JIECHOW 30HBI, OCOOEHHO B
nociuenHue aecartuiietus. I1pu 3ToM 0cobyro pojib B
NUOHEPHOM 3apacTaHMUM CKJIOHOB UTPAET X MUKPO-
penbed, Tak KaK B pa3HbIC IO IOTOTHBIM YCJIOBUSIM 1

MN3BECTHUA PAH. CEPUS TEOTPAOUYECKAA

B KOHTPACTHBIE TTO0 CHEXHOCTH TOIBI, MOAPOCT ITOSIB-
JISIeTCSl TO Ha BBIMYKJIBIX, TO HA BOTHYTHIX Y4acTKax,
OKOJI0O KaMEHMCTBIX pocchineii. HeomHopogHOCTB
penbeda crnocoOCTBYeT BHYTPEHHEN YCTOMUYMBOCTH
JIECHOTO TTosica, UTO OTMeUYaeTcs U B APYTUX TOPHBIX
paiionax (Albrich et al., 2020; Senf and Seidl, 2018).
3axBaThIBaIOIINE HEKOTOPHIC TTOJIOTHE YYACTKU H0XK-
HBIX CKJIOHOB OCMHHMKHU pearupyroT Ha U3MEHEHUe
YCI0BUI yBEIMYEHUEM MJIA COKpallleHUEM TUIOIIAAN
CBOUX apeaJioB.

BristBiieHO TIipomoinkeHne pa3pacTaHus 0epe30BhIX
M COCHOBBIX JIECOB Ha BYJIKAHUUYECKOI1 Ipsiie BBILLIC TTO-
JistHBI A3ay Ha BeicoTax 2380—2500 m. Xopoiiiue ycio-
BUSL VTSI IOOPOCTa COCHBI 3nech ObL1n B 90-¢ rompl XX B.
U COXPaAHSIMCH B TIEPBOM JECATUIICTUU TEKYIIIETO Be-
Ka, B HACTOsIIIee BpeMsl OTIACIbHbIC MOJIOIBIE COCHBI
BCTPEYAIOTCS 3IeCh Ha BbICOTE 10 2600 M.

Ha ceBepHbIX ckiioHax maccuBa YereT BepxHss
TpaHMUIIA XBOMHOTIO Jieca KOHTPOJIUPYETCS HE CTOIb-
KO KJIMMaTUYECKUMM TOKa3aTeJISIMU, CKOJIBKO BO3-
IEeCTBUEM CHEXHBIX MAacC, 4YTO ITOATBEPKIECHO
JIEHIPOXPOHOJIOTMYEeCKUMU uccienoBaHusiMu (bou-
KapeB, JpskoHos, 2009). PasHoBo3pacTHBIA moOm-
pOCT 3IeCh OTMEUYEeH B MUKpOJaHaIIaTax IPpsi MO
TTOJIOTOM CTaphIX AepeBbeB. Ha MaccuBe npomoirka-
eTCsl 3apacTaHHe IIPEUMYILIECTBEHHO Oepe3HsIKaMU
HE MCIOJIB3YIOIINXCS MOTBE3MHBIX TOPOT K CTAHIIM-
SIM KaHATHBIX IOPOT M MECT C OcJlabjieHEM BO3eii-
cTBUs JaBUH. B niepBbie rogbl XXI B., KOTOpPbIE OTJIM-
YaJIMCh MOBBIIIEHHOM CHEXKHOCTBIO, B HUXKHEN YacTu
cKJIoHa MaccuBa YereT 1o JIOXXOMHAM TTOSIBUJIACh U
paspociach BoikaHka (Aruncus vulgaris Rafin.), Tu-
M4YHas I 6oiee BaaxkHoro 3anagHoro Kaskasa.

Ha 10XXHBIX CKJIOHaX B CyOaIbITMICKOM MOsICe OT-
MEUYEHO paclllMpeHue IUlolaan KypTuH Juniperus
communis L. v ero moabeM 1mouty 1o 3000 M, a TakKe
nosiBJIeHUe B HUXKHel yactu Juniperus sabina L., 60-
Jiee TUTIMYHOTO JIJI JTyTOBO-CcTenHoro nosica. MHTe-
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PECHO, YTO 3K3eMIUISIp YTHETEHHOI COCHBI (BO3pacT
6 s1eT, BeicoTa 38 ¢cM) OBLI BCTpEYEH Ha I0KHOM CKJIO-
He MaccuBa l'apabaiiu B aJbIIMIICKOM MOsICE Ha BbI-
cote 3080 M, HECKOJBKO IPYIMX — Ha BOCTOYHOM
ckioHe MaccuBa Yerer Ha BeicoTe 2810 M B KpaeBoit
YacTU OHUINA HUBAJbHOM HUINIM HAa KaMEHUCTOM
cyOcTpare, a TaKKe COCEH B JIYUIIEM COCTOSTHUU
(Bogpact 5—7 ner) Humxe 2700M B 1osce
KyCTapHUKOB.

Hab6mromaemble U13MeHeHUsT B JaHAamadTrax, 0co-
OEHHO y BepXHel I'paHULIbI JIeca B HACTOSIIIIEE BpEMSI
He TaK MacIITaOHBI, KaK 3TO IIPOrHO3MPOBaIoCh (3a-
JuxaHoB U 1p., 2010). OTMedeH CI0XHBIN XapaKTep
BJIIMSIHUS KIIMMAaTHYeCKUX (hIIyKTyalluii Ha BepXHUA
Ipeaest pacipoCcTpaHEeHUS APEBOCTOsI, YTO HAOJIr0Oaa-
eTcsl M B ApyTrux paiioHax (AkaToB U 1p., 2013).

AHumponocenHasi OUHAMUKA 8bICOKO2OPHBIX
nandwagmoe Llenmpanvroeo Kasxaza
(Ha npumepe IIpusnvbpycos)

B nocneqHue necaTUAETHSI TYPUCTCKO-pEeKpealiu-
OHHasI JeITeIbHOCTh, a TAKXKE Pa3BUTUE OTPACIIEBOIL
MHGPACTPYKTYPHI CTaIN HanOoiee CUIbHBIMU (ak-
TOpaMM JUHAMMWKU YYBCTBUTEIbHBIX K aHTPOMOTIeH-
HOMY BO3IEMCTBUIO JIAHAIIA(PTOB BO BCEX BHICOTHBIX
30HaX, BKJIIOYAsI HUBAILHO-IVISIIIAAIbHYIO 1 TOPHO-
JiyroByto. Bo3BenaeHue oTeseil M MPUIOTOB, CTPOU-
TEJIbCTBO HOBBLIX KaHATHBIX IOPOT M pacIlIUpeHUe
TOPHOJIBKHBIX TPacc, MOSBICHUE OOIOJHUTEIbHOMN
CeTU TIOABE3MHBIX MyTeil COMPOBOXIAIOTCS POCTOM
KOJIMYECTBA OTABIXAIOIINX B 3MMHUA U JIETHUI TTepU-
Ofbl, YTO B CBOIO OUYepelb IMMPUBOAUT K YBEJIMUYCHUIO
rapKa TPaHCIIOPTHBIX CPEACTB U BO3pACTaHUIO 00be-
Ma TPaHCIOPTHBIX BEIOPOCOB. Bce 3TO B COBOKYITHO-
CTU BBI3BIBAET YXYIILICHUE COCTOSIHUSI HUBAJbHO-
[JISUMAbHBIX W TOPHO-JYTOBBIX JIAaHAIIA(PTOB W
omnpezeasieT aKTUBU3AILMIO0 MEP3JIOTHBIX, CEJIEBBIX,
OCBIITHBIX, DPO3UOHHBIX IPOLIECCOB, 3(h(HEKTHI KOTO-
PBIX MOXHO HabII0maTh Ha MaccuBax DJbpopyc u Yerer
(ITpuanwuodpyche), Mycar-Yepu (6acceitd p. Tebepna).
B 3Tux paitoHax 0TMEUYEHO TEXHOTEHHOE 3arpsi3HEHUE
PEYHBIX BOI U CHEexXXHOro rnokpona (Hera u np., 2019;
Cherkasova et al., 2022).

B nmanmmadTax ¢ CMIbHBIM aHTPOIIOT€HHBIM BO3-
neiicTBUeM BOJIM3U OOBEKTOB pEKpeallMOHHON WH-
¢dpacTpyKTypbl HOJTHOCTBIO YHUUYTOXEH WJIUM CUJIBHO
¢dparMeHTUpOBaH TMOYBEHHO-PACTUTEIbHBINM TO-
KpoB. Ha MecTe pa3HOTpaBHO-3/J1aKOBBIX ajbMuii-
CKMX JIyTOB, HazeMHas cyxas ¢uToMacca KOTOPBIX
cocraBiisiia 4—7 11/ra, NOSBWINCH KypTUHBI Pa3HO-
TpaBbsl, TUHIIUYHOTO JJIs1 CyOHUBaJIbHOTO Tiosica (Ve-
ronica minuta C.A. Mey, Minuartia sp.). Takum o6pa-
30M, MOXXHO KOHCTaTUPOBATh JIOKAJIbHOE CHIXKEHUE
BEpPXHENW TpaHUIIbl adbMUUCKUX JaHAmadToOB Ha
100—150 m.

HaunGonblline n3aMeHeHUsI TUIIWYHBIL IJIST JIECHBIX
nmaagmadToB gHUIN HoauH pp. bakcan m Tebepna,
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II€ COCPEOOTOYECHBI OCHOBHBIE peKpeallMOHHEIC
00BEKTHI, HACEJICHHbIE NYHKTHI, HAy4HbIe 0a3bl, Ya-
CTUYHO — CEJIbCKOXO3SIMCTBEHHBIE yroabs. Hauaio
XXI B. B 3THX OJMHAX XapaKTepU30BAIOCh aKTUB-
HBIM OE€CCUCTEMHBIM CTPOUTEIHCTBOM YaCTHBIX O0B-
€KTOB peKpealli, B TOM 4MCJI€ HEIIOCPEACTBEHHO B
npenenax OOIIT. ITinoTHasa u xaotuuHas (0e3 pazpa-
OOTKM KaKMX-JIMOO reHepaTbHBIX IIJIAHOB) 3aCTPOMKa
IIOCEJIKOB, IIPOJOJDKAIOIIASICS I B HACTOSIIIEE BPEMSI,
MpuBeNa K YXYOIICHUIO MX 3CTETUYECKOIO O0JIMKa U
yTpaTe JIEMEHTOB TPaAULIMOHHBIX KYJIBTYPHBIX JaH/I-
1agTOB M PKOJIOTUYECKOro Kapkaca. YacTb 00BbEeKTOB
OCTAaOTCS He3aBEPIICHHBIMHU, YTO €I1le OOJIbIIIe CHIDKA-
€T 9CTETUYECKYIO LIEHHOCTh HEKOIIa YHUKAJIbHBIX ITPU-
pomHbIxX JaHmmagToB. BepxoBbst p. bakcan u paiton
nocenka Jlom6ait mpeBpaTUIMCh B YpOAHMU3UPOBAH-
HbI€ LIEHTPbI CO BCEMU MPUCYIIIUMU UM B HACTOSIIIEE
BpeMs npobiieMaMmu. 3a nociaegHue 30 JeT nmiomanb
ceanTEeOHBIX JaHmImadTOB B paitoHe oc. Tepckon n
MOJISTHBI A3ay yBeJIMuujach B 2.5 pa3za.

KpaiiHe HepaBHOMEpHOE paclipeejieHUue peKkpe-
aHTOB IIO CE30HAM C IMKaMM 3UMOM M JIETOM M
“MepTBRIMHI” TIEpHUOIaMH B aripejie—Mae M CEHTIOpe—
Jekabpe, xapakTepHoOe IS UCCIeIyeMbIX paiiOHOB,
0o0ycClaBIMBAEeT CE30HHOE IIPEBLILICHUE peKpealu-
OHHOI1 eMKOCTH U YXy/IIlIIEHWEe COCTOSIHUS JIaHa1ad-
TOB. IlosIBJIeHHE JIETOM OPraHU30BaHHbBIX U CTUXUM -
HBIX KEMIIMHTOB, aBTOMOOWJIbHBIX CTOSHOK 3HA4M-
TEJIbHO YBEJIWYMBAET aHTPOIIOTEHHYIO HarpysKy.
HMccnenoBaHust Tokasajiyd, 4TO IPUPOIHBIE KOM-
IJIEKChI C COCHOBBIMM JIECAMU BOJIU3U peKpealiioH-
HBIX 00BEKTOB HAaXOISITCS Ha KpUTHUIECKOM (YeTBEp-
TOI U TISITOI) CTamUsIX peKpeallMOHHOM TUTPECCUH,
MOPOSIBJICHUSI KOTOPBIX — HaJIMYKE CETU TPOIM, pa3pe-
KEHHBIIA IPEeBOCTOI, OOMIIME NEePEeBbEB C MEXaHUYC-
CKMMU TTOBPEXACHUSIMU, ClIaboe pa3BUTUE WU OT-
CYTCTBHUE IOAPOCTa, KYCTAPHUKOB U HAITOYBEHHOIO
IIOKpPOBa, HEPENKO — 3aMyCOpPeHHOCTb. OTMeYeHO
TaKKe COKpallleHre 3MUMUTHBIX JuinaitHukoB (Us-
nea barbata).

PacuipeHune nmocenkoB, a TaKXKe CTPOUTEILCTBO
HOBBIX PEKpeallMOHHBIX OOBEKTOB B MOTECHIIMAIBHO
ONACHBIX pailoHaX YBEJIUYMIIO PUCK MX pa3pylLLIeHUs
MOJ BO3JEMCTBUEM JIaBUH, CEJEBBIX MOTOKOB U Ha-
BOJIHEHUIT, UTO OBIJIO OTMEYEHO B ITOCIICIHUE OECSI-
tuyetus. Tak, B 2018 r. cHexkHas JaBMHA COIIJIa Ha
CTOSIHKY BO3JIe KAHATHOI JOpOrv Ha DIIOpYyC, a MUK~
pocens B 2015 T. Ha pBIHOK y KaHaTHOM noporu 1 T.1. K
COXAaJICHUIO, HEIOCTATOUHO TEXHUYECKH OOOCHOBAH-
HOE COOpYKEHHE MTPOTUBOJIABUHHBLIX COOPYKEHUIT Ha
MpUJIETAoIINX CyOaIbIUICKIX CKJIOHAX He obecte-
YUBAaET ITOJIHO 3allIMThI OT OOJILIIMX CHEXXHBIX MAcCC.

IIpocTpaHcTBeHHas1 CTpyKTypa JaHaimadToB Ha
yJacTKe Mexmay rmoc. TepcKouI U TTOJITHOM A3ay U3Me-
HUJACh HE TOJIBKO B pe3yjibTare IepUOINIECKOTO
BO3JCUCTBUSI CHEXXHBIX JJABUH, HO U CTPOUTEJILCTBA B
2009—2014 rr. mMpOTUBOJABUHHBIX COOPYKEHUI BAOJb
ceBepHoro ckiioHa MaccuBa YereT. Ha ruioiany noutu
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32 ra B mpenenax KpYITHBIX JIABUHHBIX KOHYCOB U Ha
MPWIETAIOLINX Teppacax ObLIM YHUYTOXEHBI BBICO-
KOTpaBHbIE KpaCOYHbIE CyOaIbIIUIICKKE JIyTa, 3apocC-
JI1 KyCTAapHUKOB, TNPEUMYIIECTBEHHO WBHSIKOB
(Salix sp.), 6epe3oBbIXx KpuBoJjecuii. EcTecTBeHHast
PACTUTENILHOCTh, COXPAHUBIIASICS B HE3aTPOHYTHIX
BEPXHUX YACTSIX KOHYCOB M II0 MX Ilepudepuu, Ha
MeHee KaMEHUCTBIX yJ4acTKaX, B HACTOSIIEe BpeMsl
HUCIIBITHIBAET CUJIbHOE BIIMSTHUE BhITIaca CKOTa, KOp-
MOBBI€ YTOIbsI KOTOPOTO 3HAYUTETEHO COKPATUIINCH B
pe3yJIbTaTe CTPOUTEIIBCTBA. DTO MPOSIBIISIETCS B BHITAIT-
TBIBAHUU TPABOCTOSI, YBEJIMYEHUU B HEM COPHBIX U He-
noenaeMbIX BUIOB (Aconitum orientale Miller, Alchemilla
vulgaris L., Circium vulgare (Savi) Ten., Ranunculus
repens L., Thesium alpinum L., Trifolium repens L.
U 1p.), YMEHBIIEHUU BBICOTHI TPAB U KYCTapHUKOB,
CHIIXKEHUHU 3aIacoB cyxoil duromaccel ¢ 20—46 1o
6—12 /ra.

MccnenoBanus B 2021 T. BBISIBWIN, YTO TTOBEPX-
HOCTb ITPOTUBOJIABUHHbLIX A1aM0 TTOKa ele ciado 3a-
pacTaer, MPOEKTUBHOE MOKPBITUE TPABOCTOS 3MECH
BapbupyeT ot 1 1o 10%, BumoBoe pasHooOpas3ue He-
ooneioe (15—27 BuOoB), pacnpenesieHue MO3andHoOE.
I1peob6nagaroT B OCHOBHOM IMMOHEPHBIE M COPHBIE BU-
bl — Echium vulgare L., Calamagrostis epigeios L., Rese-
da lutea L., Chamaenerion angustifolium (L.) Scop.,
Trifolium repens L., T. spadiceum L., Tussilago farfara L.
u 1p. Ha ckimonax maM6 103KHOI SKCITO3UIIMU OOJIbIIIe
Pyrethrum parthenifolium Willd., otmedeHbl Artemisia
absinthium L. n Origanum vulgare L., BUnp1, KOTOpbIS
He BCTpeyaarch paHee Ha KoHycax. B KpaeBoii yactu
caMmoil cTtapoii mamMObl MOSBWICS €OWHWYHBIA MOO-
POCT COCHBI BO3PacTOM JI0 8 j1eT, 6epe3bl 1 MBEI. Kpy-
Thle CKJIOHBI JaM0 TMOABEP>KEHbI 3PO3MOHHBIM U
OCBINTHBIM MpolieccaM, a cjararolivii ux marepuan
MECTaMU CTajl NOMOJHUTEIbHBIM MCTOYHUKOM Ce-
Jieii, KOTopbie MePUOIUYECKU CXOOASAT MEXIY OIHOI
U3 1aM0 U MpUJIeTalolIMM KOPEHHBIM CKJIOHOM.

B 2022 r. miomaabk aHTpONOTreHHBIX MUKPOJIAH I~
raToB B JHUIIIE TOJUHBI p. A3ay YBEIUUUIACH €lle
ITOYTH Ha 6 ra 3a CYeT HayaBIIErOCs CTPOUTEILCTBA
TpeXypOBHEBOM ImapkoBku Ha 8§00 MammHoOMeCT (CM.
puc. 4), 94TO IIPUBEIET K eI OOJIbIIeMY YXYIIIEHUIO
3KOJIOTUYECKOM CUTYyalluU B palloOHe.

Anmponoeennas OuHamurKa AecHvix AaHOuUagpmos
3anadnoeo Kaskxasza (paiion noc. lombaii)

PacimmpeHue ropHBIX ITOCEJIEHU U peKpeallmoH-
HBIX OOBEKTOB IIPUBOIUT K JMHAMMKE JIaHAIIA(TOB
U 4acTO — K KOH(PJIUKTaM B 3eMJIeTIOJIb30BaHUM. Pe-
3yJILTATOM aKTUBU3ALIMU PEKPEallOHHOMN IesTelb-
HOCTH B paitoHe moc. Jlom0aii ctamo n3sgarue 100 ra
3eMJIM M3 cOcTaBa Torma eiie TedoepauHCcKoro 01o-
cepHOro 3aroBeIHUKA, IIPEUMYILIECTBEHHO JOJIMH-
HBIX JIECHBIX JIaHAIIAa(dTOB, ¥ POCT HAarpy3Ku Ha CO-
ceHUEe OXpaHsieMble TEPPUTOPUU. DTO IMPUBEIO K
COKpAlIeHUIO TUIOIIAIN IITUPOKOIMCTBEHHO-XBOII-
HBIX JIECOB B paiioHe Ttocenka Ha 9.4 ra (puc. 5, Ne [),

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA
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nx ¢parMeHTalluu, YMEHBIIEHNIO COMKHYTOCTH
KPOH B OCTaBIIMXCS JIECHBIX MITHAX M B 1IEJIOM K
VXYALIEHUIO 3KOJOTMYECKOTrO COCTOSIHMSI JIECHBIX
naHamadToB. beuiM YHUUYTOXEHBI MUKpoaaHaadg-
ThI IOMM M Y4aCTH Teppac B CAMOM ITOCEJIKE 1 BBIIIIE
I10 JIEBOOEPEXbIO JOIUHBI p. AMaHay3 Ha IIPOTSLKe-
HIM Oosee 2 KM. B pe3yimbraTe mossBMINCh HOBBIC aH-
TPONOTeHHBIC KOMIUIEKCHI, YCITMIACh abpa3us 1mpa-
BOOEPEXHBIX CKJIOHOB JIOJIUHBI U COOTBETCTBEHHO —
COKpPATUJIUCh IUIOLIAAM MEJIKOJMCTBEHHO-TEMHO-
XBOMHBIX JIECHBIX JIaHmmadToB. Ilonpe3zaHue HUX-
HUX 4YacTell IIPWJIEralollrX TOPHBLIX CKJIIOHOB IIpU
CTPOUTENBCTBE HOBBIX PEKPEAIIMOHHBIX OOBEKTOB N
pyOKa Ha HUX OTHEIBHBIX IePEBbEB CITOCOOCTBOBAJIA
aKTUBU3ALMU CKJIOHOBBIX IPOIIECCOB U CHIXKECHUIO
WX OOIIIEN YCTOWYMBOCTHU.

Cokpatuinuch mjomaau JiecoB (rmouytu Ha 3.9 ra)
TaK>Ke y UX BEpXHEl rpaHMLIbl B paiioHE CTPOUTEIbCTBA
nJoporu Ha MaccuBe Mycar-Yepu (cM. puc. 5, Ne 2).

B nmocnemnue ronpr (¢ 2012 1.) naeT aKTUBHOE YCHI-
XaHUE TEMHOXBOMHBIX, IMIPEUMYIIIECTBEHHO €JIOBBIX
JIECOB Ha CKJIoHax BOKpyT Jlombast u B Ipyrux paio-
Hax TeoGepauHckoro HII, 4yyBCTBUTENBHBIX K U3MeE-
HEHMSIM OKpyxXatoleil cpenbl. Kak moxkazaHo Ha
puC.5 OCHOBHBIE paliOHBI COKpAallleHUSI JIECOB B
HIDKHUX M CPEIHMX YaCTSIX CKJIOHOB INIaBHBIM 00pa-
30M CBSI3aHbI C 3TUM IIpolieccoM. OTHAKO Ha CXeMe
HAIIJIA OTPaXXeHUEe OTHOCUTEbHO KOMIAKTHBIE JieC-
HbIE MacCHBBI, B TO BpeMsl KaK B ITOJIEBbIX YCIOBUSIX
OTMEUEHO OO0JIbIIIee KOTUIECTBO OTAEIbHBIX HEOOIIb-
IIUX IISITEH 3aCOXIIMX JEPeBbEB, a TaKXKe IMOKa MX
eIMHNYHBIX 3K3eMIUISIPOB. B IepBylo odyepenb U B
HauOOoJIbIIe CTENEeHM ITOCTpagaiu Jieca B JOJUHE P.
Tonauxup, npasoro mnpuroka p. Tebdepmwl (puc. 6).
ITnoiraabk oMHOTO ydyacTKa 3acoXIIero Jjieca 3AecCh J0-
cturaeT 16.74 ra (cMm. puc. 5, Ne 3). B psine Mect B pe-
3ylIbTaTe TMOENIM OPEBOCTOSI Hadajach aKTWUBHU3ALIMS
SPO3MOHHBIX IIporeccoB. OCHOBHBIMM ITPUYMHAMU
YChIXaHHUsI APEBOCTOSI CTajJla COBOKYITHOCTb HeOaro-
MPUSITHBIX (DAKTOPOB, MpPEXAE BCETO — OTHOCUTEIb-
Hasl OJHOBO3PACTHOCTb, MHOTOJIETHSISI OcCJIabJieH-
HOCTb JIepEBbEeB CTBOJIOBBIMU THUJISIMU, HEPEIKO Me-
XaHUYECKIMU MOBPEXICHUSIMH, BCIBIIIKA
YMCJIEHHOCTH Kopoena-tTunorpada Ha (poHe XKapKux
2012 n 2015 rr. (IlykuHackasa u ap., 2020). Ciuenyert
OTMETUTh, YTO B 3aCOXIIUX JecaxX MpaKTUUYEeCKU He
HabiogaeTcsl MOAPOCT KaK OCHOBa JJisi BOCCTa-
HOBJICHUSI OyOyILIErOo APEeBOCTOSI, KOTOPKI, B CBOIO
oYepelb, BHIIIOIHSET BaXXHEHIINEe CpeaoCTaOuIn31-
pytomue ¢pyakonn, ocooeaHo B OOIIT.

C 1mpyroii CTOpOHBI, YBEJIUYCHUE IIOLIAAN JICCOB
Y BEpXHEM rpaHUIbl UX PAaCIPOCTPAaHEHUS, OOHOBpPE-
MEHHO C IOMBEMOM CaMOI TPAHUIIBI MOXKET OBITh pe-
3yJbTAaTOM KaK HaOJIIOJAIONIEerocs MOTEeIUICHUS KT~
Mara, TaK U CJIeICTBUEM OCIa0JICHUSI B psifie paiilOHOB
JIJABUHHOM aKTUBHOCTU. DTOT 3 (PEKT oTMeUYaeTcs 1
B JHUIIE JOJWH 1 Ha CKJIOHAX, 10 KOTOPBIM CXOIVJIN
KpYITHbIC JIaBUHBI, HAIlpUMeEp, BBIIIE ajbIljiarepsi
Anunbek B omHoMMeHHOM nojinHe. Ha ckiione maccu-
Ba Mycar-Uepn miomangb JeCOB yBEJIMYMIIACh Ha
Ne 7
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Puc. 5.

CxeMa U3MEHEeHMs JIECHBIX JJaHIIIAa(TOB B BepxHeli yacTu 6acceiiHa p. Tebepant 3a 2000—2020 IT.: coKpallleHHe II0-

manu: I — paiioH noc. Jlom0aii, 2 — 9KOTOH BepxHeil rpaHMIIbI jieca, 3 — 3acOoXIIre jeca; paclIupeHre Tuiomanu: 4 — 30Ha
ocJIabJieHUs BO3MEMCTBUS JIJAaBUH U 3apacTaHUsI CTapbIX JOPOT, 5 — 9KOTOH BEPXHEI TpaHUIIbI Jieca.

Puc. 6. [1Genb MUXTOBO-EJIOBBIX JIECOB B HoJMHe p. [oHauxup (uionb 2022 r.). @otorpacduu M.H. INeTpymmHoii.

7.31a (cM. puc. 5, No 4) 3a cyeT 3apacTaHMsI Hapy-
IIEHHBIX YYAaCTKOB BIOJIb ObIBIIEH TOPOTU UBOBO-
OCUHOBO-0€pe30BbIM TTOAPOCTOM, a TaKXe BOCCTa-
HOBJIEHUSI APEBOCTOSI IOCJIE CXOAa KPYMHBIX CHEX-
HbIx J1aBuH Havasia XXI B. Ha yuactke CemeHoB-ba-
1111 MTOSIBJICHUE CXOXKMX JIECOB OTMEYEHO Ha IJIOIIaan
B4.23 ra (cM. puc. 5, Ne 5).

Junamura aechvix randwagpmoe Ha Bocmounom
Kaekasze (na npumepe Makaxicoiickoii KOmao8UHbL)

TeHaeHUMsT K pacIIMPEHUIO IUIOIIAON CpeaHE-
TOPHBIX M BBICOKOTOPHBIX JIECHBIX JIaHIIIA(TOB Ha

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA  ToMm
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Boctounom Kagkasze B XXI B. BbIsiBJIeHa B X0/1€ MOJIe-
BbIX uccnegoBanuii (I'yasa u np., 2020) 1 Ha ocHOBe
ananuza gaHHbix JJ13 (ITypexoBckuit u ap., 2022).
OnHUM U3 TaKUX pailoHOB cTajla MakaxoiicKast KOT-
JIOBMHA, B YaCTHOCTU €€ CEBEePHBIN CKIIOH BOJIM3U
noc. Xoii (puc. 7), rae 3apMKCUpPOBaH XOPOIIUIA pa3-
HOBO3PACTHBII NOAPOCT CocHBI (Pinus hamata (Ste-
ven)). IlosiBIeHME MOJIOOBIX COCEH W IPOIBIKEHUE
X BBEPX IO CKJIOHY C CyOIBITUICKUMMU JTyTaMU CBSI-
3aHO ¢ ocjabJeHeM BO3IeiCTBUS UyesloBeKa (Tpex-
Jle BCEro BbINaca) W, BO3MOXKHO, C IOTETUICHUEM
KJIMarTa.
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Puc. 7. PacimpeHue ruioniaam, 3aHATOM iecaMu, Ha ce-
BEPHOM CKJIOHE B paiioHe moc. Xoii 3a 2000—2020 rr. Cm.
YCIOBHBIE 0003HaYeHMS K puc. 5. [paHuIbl paiioHa nc-
cienoBaHus (a) M BUI Ha ckioH B utonie 2022 r. (6). Po-
torpacdust M. H. IleTpyiumnHoii.

AHanu3 coctostHus 0KoJio 130 3K3eMIUISIpOB COCEH
BBISIBUI, UYTO 3apacTaHue ITPOXOINJIO B HECKOIbKO 3Ta-
MOB U TIJITAHOMEPHO PaCIPOCTPAHSIIOCh C HMKHUX Ya-
CcTell ckiIoHa NoauHbI p. AxkeTre. I[lepBble enMHUYHbBIE
JIepeBbsl TIOSIBUJIMCH 311ech B KOHIle 70-x TomoB XX B.
(Bo3pact 43—45 7ner), akTUBHee 3apacTaHue IIUIO B
KoHI1Ie 90-x ronoB (Bo3pact 25—29 j1eT) ¢ MacCOBBIM
pa3BUTHEM MOAPOCTA C HayaJla BTOPOTO NeCATUIETUS
HBbIHEIIHEero Beka (Bo3pact 9—11 net) u coxpaHeHuU-
€M XOpOIIIMX TeMIIOB B HacTosilee BpeMms. Eciu Ha
TMEPBOM 3Tarle IepeBbsl HAYaJIM 3aHUMATh BBITYKJIbIE
¢opMbl penabeda (T.e., CKIOHBI C MOJOXKMTEIBHOMI
TUIAHOBOM U MpOoMUJIbHONM KPUBU3HOI), TO B Hajlb-
HelIlIeM OHU OCBOWJIM U IPYTUE MECTOITOJIOXKEHMUSI.

HauGoobImast IIOTHOCTh IPEBOCTOSI XapaKTepHa
IUTST HYDKHEI 9acTH CKJIOHA C XOPOIIIO BhIPaKEHHBIMM
OBIBIIMMU 3eMJIeIEIbUYECKUMU TeppacaMu 1 i1 Kpy-
TBIX CKJIOHOB 3PO3MOHHBIX (hOPM CEBEpO-BOCTOUHOM
SKCITO3UIINH; C YBETMYEHUEM BBICOTHI TDIOTHOCTD JIpe-

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

INETPYILIMHA u np.

BOCTOSI pe3KO yMeHblaeTcsl. Ha pasHbIX yJacTKax B
cpenHeM TipouspactaeT coceH ot 80 mo 420 1mT./ra.
CocTosgHrEe GONBIIMHCTBA U3 HUX B HUKHEW 4acTU
ckJIoHa xopoiree (56%). OmHako T BO3PACTHBIX
coceH 0oJjiee TUIMTMYHA aCUMMETpPHSI KpOH, KPMBU3HA
CTBOJIOB, uXx pasnBoeHue B nepuon ¢ 2005—2007 rr.,
HaJin4ue ciaenoB ropeHust. [lon nepeBbsIMU HEPEIKO
dopMUPYIOTCS Maple/Ibl ¢ MpeobdiagaHueM pa3HO-
TpaBbsl, B TO BpeMs KaK Ha COCEIHUX Jyrax JOMUHU-
pyIOT 0000BO-pa3HOTPABHO-3JIaKOBbIE (OBCSHMUIIC-
Bble 1 BEMHUKOBBIE) COOOIIECTBA C CyXOii 3eJIEHOM
HazeMHOIT ¢duTomaccoit 14—25.6 m/ra. OTmenbHBIC
BK3EMIUISIPbl COCHBI BCTPEYAIOTCSI Ha BBICOTAX IO
2380 M, HO MX COCTOSIHME OOBIYHO HEYHOBJIECTBOPU-
TeJibHOe (UCKpUBJIICHHBIC CTBOJIBI, (hiaroobpaszHas
KpOHa, HeOONbIIIOK NpUpPOCT U T.4.). KpoMme cocHO-
BOTO TIOSIBUJICSI TaKXKe Pa3HOBO3PACTHBIM TMOAPOCT
oepesbl (Betula pendula Roth, B. raddeana Trautv.),
BcTpevaeTcs uBa (Salix sp.).

C yBeIMUeHVEM IIOIIAIN JIECHBIX Y4ACTKOB U CO-
MKHYTOCTH KPOH JIPEBOCTOSI UBMEHSIETCSI BEPTUKAJIb-
Hasl CTPYKTypa OMOTUYECKMUX KOMIIOHEHTOB 3JIEMEH-
TapHBIX JIAHAIIA(TOB, YTO 00YCIIOBIMBAET JUHAMUKY
MMPOCTPAHCTBEHHOM CTPYKTYPhI BCEro JlaHamadTa.

3AKJIIOUEHHME

JdvuHaMMKa MPOCTPAaHCTBEHHO-BPEMEHHOU CTpyK-
TYpbI JIAHAIIA(MTOB M UX OTIEILHBIX KOMIIOHEHTOB OT-
MeYaeTCsI BO BCEX TUIIAX BBICOKOTOPHBIX U CPEIHErop-
HBIX JJaHaIagToB pa3HbIX yacTeit CeBepHoro Kaskasza.
KinummaroreHHble M3MEHEHMS IIPOSIBIISIIOTCS IJ1aB-
HBIM 00pa3oM uepe3 Aerpamaliiio OJeIeHEHUS 1 aK-
TUBHOCTb 9K30T€HHBIX IIPOILIECCOB, BKJIIOYasl KaTa-
cTpodUYECKUEe — CHEXHBIEC JIJABUHEI, CEJIEBbIE ITOTO-
KM, KOTOpBIE OKAa3bIBAaIOT OOJIbIIIOE BIUSHHE Ha
JIWHAMUKY JIaHAIAa(TOB BCETO CIEKTPa BBICOTHBIX
30H. C Havaja XXI B. B HaUMeHbIIel CTEIEHU CO-
KpaTujach IJIomaabh HUBAJIbHO-TJISIIIAIBHBIX JIaH/ -
madToB Ha Llenrpamsaom KaBkaze, HeMHOTro 00/1b-
e Ha 3anmagHoM KaBkaze u MakcuManbHO — Ha Bo-
crounoM KaBkaze. Opnako Ha lleHTpanbHOM
Kaska3ze 1o cpaBHeHMIo ¢ 3anmagHbiM KaBka3zom 60-
Jiee aKTUBHO IIPOSIBJISIMCH 9K30TeHHBIE IIPOLIECCHI, B
TOM YHCJIe CBSI3aHHBIE C IPOPHIBOM HPUICTHUKOBBIX
o3ep u (popMHUPOBAaHUEM KPYHHBIX CElCi, a TakKxKe
CXOJl CHEXHBIX JIABUH, KOTOpBIE OKa3ajud OOJIbIIOoe
BIWSTHME HAa TMHAMUKY IIPOCTPAHCTBEHHOM CTPYKTY-
pul TaHgmadToB. B HacTosIIee BpeMst HaOII0ga1oTCs
JJaHAmadTHRIE CYKIECCUM B MeCTaX aKTUBU3alUU
ceneit n JaBUH KoHIIa XX — Havaima XXI B., B TOM
YMCJIE paCIIMPEHUE COCHOBBIX JIECOB.

Bo3spacranmue anrpornoreHHo# Harpy3ku B Ilpu-
a1b0pyche U B paiioHe moc. Jlombaii, cBsI3aHHOE B
MEepBYIO oUepedb C paclIupeHUueM TYPUCTCKOM U pe-
KpeallMoOHHOM WMH(PaCTPpyKTyphl, CTaJI0 IOMOJHU-
TEJIbHBIM (PaKTOpOM aKTUBM3ALMU HEOJIaroIpusiT-
HBIX 9K30T€HHBIX IIPOILIECCOB, COKpAaIlleHUS IO
TOPHO-JIECHBIX M TOPHO-JIYTOBBIX JaHAIIa(TOB U
Ne 7
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YXYIOLIEHUS COCTOSTHUS UX OMOTUYECKUX KOMITOHEH -
ToB. OO0IIIee yBeIUYSHUE KMUJION 30HBI HACEJICHHBIX
IIYHKTOB U 0a3 OTAbIXa C HEU30€XXHOCTHIO IIPUBEJIO K
MOITaJaHUI0 HOBOM 3aCTpOKM B apeabl, MOIBEP-
JKEHHBIC BO3IEHCTBUIO CHEXHBIX JABUH, CEJIEBBIX
IIOTOKOB M HaBOOHeHMI. HecMoTpst Ha mojoxkeHue
M3yJYeHHBIX KITFOUEeBBIX YI4acTKOB B rpanuirax OOIIT,
IJIsT HUX TUIWYHO TIpoJoJDKalolieecsl COKpalleHUe
IUTIOLLIAIM IIPUPOIHBIX IaHAIIA(TOB 3a CYET pOCTa IO
AHTPOIIOTEHHBIX MUKPOJaHAIIA(TOB, BHICOKAS KOH-
LIEHTpaLXsl KOTOPhIX Ha OTrpaHMYECHHOM TeppUTOPUU
CHIDKAET 3CTETUYECKYI0 IIEHHOCTb €CTECTBEHHBIX
JTaHAIAadTOB U, B LIEJIOM, IPUBOMUT K IPOrPEeCCUPYIO-
LIEMY YXYIIIEHHUIO UX 9KOJIOTUTYECKOTO COCTOSTHUSI.

CoueTaHUe aKTMBHOCTU NPUPOOHBIX MPOIECCOB
Ha (poHEe KIIMMATUYECKUX M3MEHEHUI C YCUICHUEM
AHTPOMNOTeHHOIO BO3IEUCTBUSI MOXET ITPUBOIUTH
KaK K YCIOXHEHMIO, TaK U K YIIPOILIECHUIO IIPOCTPaH-
CTBEHHOI CTPYKTYpPbI TOPHBIX JTaHAIIAMTOB; B Iep-
BOM BAapUAaHTE — 34 CYET CYKIIECCUOHHBIX CMEH U Te-
pecTpoeK OMOTHI B3JIEMEHTApHBIX JaHAIA(GTOB, BO
BTOPOM — BCJIEACTBUE PACIIPOCTPAHEHUS U yBeINYe-
HUS TOJIM aHTPOITOTEHHBIX KOMILJICKCOB.

Jns kimrodyeBoro yyactka Boctounoro Kapkasza B
OTJIMYME OT PAaCCMOTPEHHBIX 3amaaHbix yacteil Ce-
BepHoro KaBka3za xapakTepHa TeHIAEHLIMS K paciliv-
PEHUIO TUIOIIAM JIECOB B pe3ybTaTe CHUKEHUS aH-
TPOTIOTEHHOU Harpy3kKu B TIOCJIeIHUE NeCSATUIETUS
U, BEPOSITHO, M3MEHEHMUs KJiumara, UTO TpeodyeT
NaJlbHEMIIero u3ydyeHus. 3apacTaHue IpeBECHOM
PACTUTENILHOCTbIO Hanbojiee aKTUBHO MAET B HUXK-
Hell YyacTu JIyTOBOTO CKJIOHA, Tie B JaHamadTHOMI
CTPYKTYPE COXPaHUJIUCh MECTOOOUTaHUST (M ME30-
dopMbI penbeda) OBIBIINX 3eMIIEAETBYECKUX TEPPAC.

B Hacrosimee BpemMs olnyinaeTcst [ucoagaHCc MexX-
Iy XapakTepoM M MacCIITaOHOCTBHIO (PUKCHUPYEMBIX
W3MEHEHUII B TUHAMMKE IPUPOMHBIX U IIPUPOITHO-
aHTpororeHHbIX TaHmmadToB CeBepHoro KaBkasza u
COCTOsSIHEM MH(MOPMAIIMOHHOIT 6a3bl, KOTOpasl IIpH1-
3BaHa CJIY>KMTh OCHOBOM JIJISI TPaOCTPOUTEIHLHOIO U
TePPUTOPUATIBHOTO IUIAHMPOBaHUS, WIS (hOPMUPO-
BaHMS DKOJOTUYECKHMX CETeH OXpaHSIEMBIX TEPPUTO-
puii, HakoHel, (HO He B IIOCJIEAHION odyepeab) — s
peanmn3anyy IpOeKTOB HOBBIX BCECE30HHBIX TYPHUCT-
CKO-peKpeallMOHHBIX KOMIUIEKCOB U KJIaCTEPOB BCe-
POCCHUIICKOTO YPOBHSI. DTO OOCTOSITEILCTBO JIe/aeT
HEOOXOAWMBIM IIpuBAeYeHUEe bonbmmx JlaHHBIX M
NpUMEHEHNEe HOBBIX MHHOBAILIMOHHBIX METOHOB MX
00pabOTKHU, YTO TTO3BOJIUIO OBl OCYILIECTBIISITD C €Xe-
TOIHOI IMTEPUOANIHOCTHIO N3YyYeHNE N3MEHEHUIT B1-
JIOB 3eMIJICIIOJIb30BaHMS U TpaHCcoOpMalMU JIaHI-
ma@dToB, 0COOEHHO B 3KOTOHHBIX JIaHAIIa(TaX HU-
BaJIbHO-TJISILIMAILHOM, TOPHO-JIYTOBOM M TOPHO-
JIECHOI4 30H.
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Dynamics of Mountain Landscapes of the North Caucasus under Modern Climate
Change and Increased Anthropogenic Impact

M. N. Petrushina®> *, A. N. Gunya? **, E. Yu. Kolbovsky" 2, and A. Zh. Purehovsky?

' Lomonosov Moscow State University, Moscow, Russia

2 Institute of Geography, Russian Academy of Sciences, Moscow, Russia

*e-mail: mnpetrushina@mail.ru

**e-mail: a.n.gunya@igras.ru

The results of the analysis of multi-year satellite images and long-term field studies of landscape dynamics in
different high mountain regions of the North Caucasus are presented. Based on Landsat Analysis Ready Data
processing for the 2000—2020 period and geoinformation modeling, the main changes in nival-glacial and
forest landscapes have been established. A decrease in the area of snow-glacier complexes was noted (on av-
erage by 20.6%) with the largest decrease in the Eastern Caucasus (75.2%) and the smallest in the Central
Caucasus (13.4%). Repeated complex descriptions in key areas confirmed the revealed changes, as well as the
rise of the border of mountain-meadow landscapes and the heterogeneity of their spatial structure in the peri-
glacial zone as a result of climatic fluctuations. Multidirectional trends in the dynamics of mountain-forest
landscapes are manifested in the deterioration of the state, including the drying up of dark coniferous forests
and the reduction in their area in the Western Caucasus (Teberda River basin), in the rise of the border and
the increase in the area of light coniferous forests in the Eastern Caucasus (Makazhoy depression), mainly
beyond due to the weakening in previous years of anthropogenic impact. In the Central Caucasus (Elbrus re-
gion), some expansion of forests was noted at the upper border of the forest belt along the bottom of river val-
leys, in some places on the slopes of the southern points, a decrease in areas of large avalanches and mud-
flows, including as a result of outbursts of near-glacial lakes. The metachronism of the manifestation of ex-
ogenous processes and their spatial heterogeneity leads to the complication of the landscape structure of the
zones of their influence due to the combination of elementary landscapes that are at different stages of resto-
ration successions. The increased recreational impact on the mid-mountain and high-mountain landscapes
of the Western and Central Caucasus caused the change in the spatial structure of landscapes, especially
mountain-forest and subalpine meadows, a decrease in their biodiversity, and an increase in the proportion
of anthropogenic complexes in the most valuable landscapes in protected areas.

Keywords: North Caucasus, nival-glacial landscapes, mountain-forest landscapes, spatial landscape struc-
ture, landscape dynamics, climatic changes, restorative succession, recreational impact
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