JIECOBEJIEHUE, 2023, Ne 5, c. 486—501

OPUTNHAJIBHBIE CTATbU

YIK 630%116.64+504.7

BJINSHUE KJINMATA HA 3AIIACHI YTJIEPOJIA ®UTOMACCHI
" ITOJCTUJIKHN B JJECHBIX HACAXKIEHUSIX FOTA
EBPOIIEMICKOI POCCUM!

© 2023 r. B. B. Karanos® *, JI. I. 3amoaoquukos® ®, A. C. MocroBas®

4[lenmp no npobaemam skosoeuu u npodykmuenocmu aecoé PAH, ya. Ilpogcoroznas, 0. 84/32, Mockea, 117997 Poccus

b Boicwasn wixona sxonomuxu, Hokposckuii 6yaveap, 0. 11, Mockea, 109028 Poccus
*E-mail: saganss@rambler.ru
IMoctynuna B pegakumio 22.10.2022 1.

IMocne mopaborku 22.05.2023 1.
IMpunsra xk nyoaukanuu 30.05.2023 r.

CoBpeMeHHoe IJ100a1bHOe U3BMEHEeHUE KJIMMaTa Bce 0ojiee YCUJIMBAET CBOU MPOSIBJICHUST, BO3ICHCTBYSI Ha
AHTPOIIOTEHHbIE W MPUPOIHBIE CUCTEMbI. bUOKIMMATUYECKUE MOIEU MPOTHO3WUPYIOT 3HAYUTENbHbIC
CIABUTU TPpaHUIL OGMOMOB, B TOM YMCJIe COKpAIlIEHUE T0JIM JIECOB Ha JIECOCTEITHBIX TEPPUTOPUSIX. DTOT IPO-
1IeCC MOXET cKa3aThCs 1 Ha 3ariacax yriaepoza. Llens paboThl cocTosiia B OLleHKe BO3AEHCTBUS KiIuMaTa 1
ero U3MEHEHUII Ha BeJIMYMHBI 1 U3BMEHEHHSI 3a1acoB yriepoaa B (putomacce ApeBOCTOS 1O JaHHBIM I10-
BTOPHBIX 00C/IeIOBaHU# MOCTOSTHHBIX TPOOHBIX TuIolIaaeii. B 1oxxHbIx obsacTsax EBporeiickoit Tepputo-
pun Poccuu 66110 BEIOPAHO 8 JIECHBIX 0OBEKTOB, B KOTOPBIX YCTPOEHBI MPOOHKBIE T1oaar. Ha nmpoOHbIX
TUTIOIAASIX TIPOBEAEHBI TIOBTOPHBIE oOcnenoBanus B 2010—2011, 2014—2015, 2019—2020 rr. 3anacsl yriiepo-
J1a XKUBOI M CyXOCTOMHOI YaCTH IPEBOCTOSI OLICHEHbI METOAOM pacyeTa o TaAKCAlIMOHHBIM XapaKTEPUCTH -
KaM. 3arachl yriepoja TMoACTUJIKU OmpeaeeHbl BEeCOBBIM MeTonoM. [IpoBeneH aHanu3 MeTeoposornyie-
CKOI MH(popMaLIMY MO METEOCTaHLIMSIM, Hanbosiee OJIM3KUM K 00beKTaM uccliienoBanus. CpegHerogoBast
temmepatypa 3a 1991—2020 rr. Bo3pociia o cpaBHeHUIo ¢ 1961—1990 rT. Ha 1.13°C, uro B 2.5 pa3a 6o:blie,
YyeM B CpelHeM I10 T1aHeTe. [010Bbie CyMMBI OCaJAKOB MPU 3TOM YMEHBIIUIUCH ¢ 448.2 MM 110 445.4 MM.
CpenHee 3HaueHMe THApoTepMudeckoro koadduimenra I T. CenssHruHoBa 3a Maii—ceHTSIOph B 1961—1990 .
coctapisio 0.85, a B 1991—2020 rr. 0.79. 3amac yriiepoga (oUTOMacChl IPEBOCTOST B MCCIEAOBAHHBIX JIEC-
HBIX HACAXIEHUSIX BapbupoBai ot 38.5 + 7.4 1 Cra~! no 270.6 = 52.8 T C ra~!. IIpu noBTOpHBIX 0GCIENO-
BaHUSIX ObLIM BBISIBJICHBI KaK YBEJIMYEHUSI, TAaK M YMEHBILIEHMSI 3aI1acCOB YIJjiepoia GUTOMAaCChl, COCTaBJISIB-
IIMe 32 IIATWICTHHI HHTepBai oT —23.8 10 31.9 T C ra~!. CpaBHeHMe 3amacoB yriepona GuToMacchl ¢ K-
MaTUYEeCKMMU XapaKTepPUCTUKAaMU BBISIBUIIO CTATUCTUYECKU JOCTOBepHYIO CBsi3b ¢ ' TK 3a Maii—CceHTSIOpb.
OnHako cpaBHEHME M3MEHEHMId (DUTOMACChl ¢ U3MEHEHUSIMU CPEIHETOAOBOU TeMIepaTyphl, TOIOBBIX
ocankoB u I'TK 3a Maii-ceHTsI0pb He BBISIBUJIO 3HAUMMBIX 3aBUCUMOCTEI. OTCYyTCTBME 3HAUMMBIX CBSI3Eii
U3MEHEHU yriaepoaa (GUTOMACChl C U3MEHEHUSIMU KIIMMAaTUYECKUX MTapaMeTPOB MOXET OIpPEeNeIsiThCs
YCTOMYMBOCTBIO JIECHBIX 3KOCUCTEM, OOecTieunBalollieil coxpaHeHue uxX (PyHKIIM Ha BpeMEHHbIX UHTEP-
Bajlax B HECKOJIBKO JIeT.

Karouesbvie crosa: necHovle Kyabmypbl, 1eCOR0AOCHL, HaA20pHble YOpaesl, 3anac yeiepooa, pumomacca, Cyxocmoi,
nodcmuaka, UsmMeHeHuss KAauMama.
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CoBpeMeHHOe No0anbHOE MU3MEHEHUE KJIMMaTa
Bce Oosiee yCWIMBAET CBOM IIPOSIBJICHUS, BO3IEii-
CTBYS Ha aHTPONOIeHHBIC U IPUPOOHBLIE CHUCTEMEL.
DT IPOSBICHUS CYIIECTBEHHO Pa3IMYaOTCs B pa3-
HBIX perMoHax 3eMHOTO 1lIapa U Aaxe B Ipeaeiiax ojl-
HOM CTpaHBI, OCOOEHHO €CJIM pedYb UAET O TaKUX
KPYIHBIX TocyaapcTBax, Kak Poccuiickas ®enepa-
nust. CornacHo Hokmnany Pocrunpomera (Jdoxkman o6
OCOOEHHOCTSIX KIuMara ..., 2022), Hanbosiee CUJIbHO

' PaGora BbinonHeHa npu momnepxkke PHD Ne 22-27-00641
“Knumatuueckue 3deKThl MaciITabHOro Jecopa3BeIeHUs B
apuIHbIX pernoHax Poccun”.

3a nocjenHue 45 JeT TeMmIiepaTypa Bo3ayxa BbIpocia
B apktmyeckoii 30He lLlenTtpambHoit 1 Bocrounoit
Cubupu (mpuMepHo Ha 3.6—4.5°C). Bropas o61actb
WHTEHCUBHOTO TToTenieHus: B Poccuu npencrasieHa
[oXHOI mooBuHOI EBporeiickoii Tepputopun Poc-
cuu (ETP), B koTopoii Temneparypa ¢ 1976 r. Bo3poc-
nmaHa 2.3—3.6°C. s 3Toif TeppUTOPUM 32 TOT XKe e~
pUOJI XapaKTePHO MOCTOSTHCTBO OCAIKOB, UTO MPUBO-
IUT K YXYAUIEHUIO TUAPOTEPMUUYECKUX YCIOBUIA
(Valentini et al., 2020). JlonoJHUTEIbHBIM HeOJ1aro-
MPUSITHBIM (haKTOPOM SIBJISIIOTCSI 3aCyXU M BOJIHBI
>Kaphbl, YacToTa KOTOpbIX B Poccuu yBenuuuBaeTcs.
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OTMedeHHbIe KIIMMAaTUYeCKNE TCHACHIIMN CO3a-
IOT MIPOOJIEMBI [IJISI CeJIbCKOTO XO3sIiCTBa B paccMar-
pUBaeMOM pPETrHOHE, KOTOPHIi SIBIISIETCSI OCHOBHOM
XKUTHUIIEN CTPaHBI B CUJTy IIMPOKOTO pacIiipocTpaHe-
HUSI HauOoJiee IUIOMOPOMHBIX YEPHO3EMHBIX ITOYB.
M3 npeBecHbIX MOPOI B perMOHE JOMUHUPYET Oy0 Ue-
pelyaTheiii, IpeacTaBAeHHBIII MacCHMBaMU Harop-
HBIX, TOMMEHHBIX 1 OalipauyHbIX JIECOB, a TAKXKE MHO-
TOYMCJIICHHBIMU JIECHBIMM KyabTypamu Jly0o 4dacto
HMCHOJIB3YIOT B ITOJIE3aIIUTHBIX JIECOIIOJI0CaX BMECTE
C BSI30M IIPU3EMUCTBIM, SICEHEM OOBIKHOBEHHBIM,
KJIECHOM OCTPOJIUCTBIM M JIMIIOA MEJKOJIUCTHOM.
Kimmmarudeckue TeHIeHIMY JOJKHBI CKa3bIBaThCS U
Ha JIECHBIX HACaXIEHUSX, BO BCSIKOM cJiydae, BO
MHOTIMX MNyOJIMKALMSIX OTMEYaeTcsl YXyOIeHUEe CO-
CTOSTHMSI JIECOIIOJIOC B CBSI3M C KJIIMMAaTUYEeCKUMM Ba-
puanussmu (YOoyryHoB u ap., 2017; CamaHoB, Cuzem-
ckas, 2020; u gp.). buokiimmaruyeckue Moaeau Ha
¢oHe OyayIIero MOTEIUIEHUS IIPOTHO3UPYIOT YMEHb-
IIIEHYE MJI0IAaAeH JIECOB U YBEJIMYEHUE pacIIipocTpa-
HEHUSI TPaBSHBIX KOCUCTEM Ha JIECOCTEITHBIX Tep-
putopusix (Matyas et al., 2014; u np.). U3meHeHUs
COOTHOWICHUI TJIOIIANEHA JIECHBIX U TPaBSIHBIX 2KO-
CHUCTEM MOXKET CKa3aTbCsl M Ha OajlaHce yIyiepona,
CIBUHYB €r0 B CTOPOHY MCTOYHMKA IIPU ITOCTEIICH-
HOI Aerpanaliiu JIECHBIX HacaxaeHuit. ITockoabKy
U3MeHeHUs Kiumarta Ha rore ETP 3auuim noctatouHo
JTaJIeKO, MOXKHO OXHUIATh, YTO HETaTUBHBIC MOCIIEI -
CTBUSI MMOTEIUICHUS IS OajlaHca yrjiepoaa B JIECHBIX
HacaxaeHusx ora ETP MoryT ObITh 3aMETHBI yXe
ceiiuac. Ilenp HacTosIIell paOOTHI COCTOUT B OLIEHKE
BO3JIEMCTBUS KJIMMATa U €ro UBMEHEHUI Ha BEJIMYU-
HBl 1 M3MEHEHMs 3aIlacoB yrjiepoja B ¢uTromacce
JIPEBOCTOSI IO JAHHBIM ITOBTOPHBIX OOCIEOOBAHMIA
TMMOCTOSIHHBIX MTPOOHBIX ILIOLIAACH.

MATEPHAJIBI U METOINKA

O0BeKTbI HCCJIEI0BAHUS — IIOCTOSIHHBIE ITPOOHEBIE
IUIOIAAY B JICCHBIX HACaXKICHMSIX IOXKHBIX PETHOHOB
ETP. Cucrema ruionianok HaOI0aeHU ObLIa co3/1a-
Ha B 2010—2014 rr. (Karanos, 2012), paciiupsiiach 1
nporoiHsack B 2015—2021 rr. Bosbiias yacth mpo6-
HBIX IJIOLIAJEi pacrojoXKeHa B JECHBIX KYJIbTypax,
HO UMEIOTCSI Y YIACTKM JIECOB €CTECTBEHHOTI'O ITPOMC-
XOXKJIEHUS.

Obsexm “Ilenza” (52.964325° c.u1., 45.043398° B.11.)
MpeacTaBisieT COOOM CEeBEepPHBIM Y4acTOK rocyaap-
CTBEHHOM 3alllMTHOI JieCHOM moJjockl IleHza—benas
KamuTBa, kotopast 6puta co3naHa B KoHiie 1940-x—Ha-
yane 1950-x rr. B pamkax pa6bot no 1.H. CTaJIJuHCKOMY
IUTaHy IIpeoOpa3oBaHus IIpuponbl 1948 r. Pacroara-
ercst o0bekT B [1lenzeHckoMm p-He TleH3eHcKoil 001I1., K
fory ot I. ITen3nl. HacaxieHue cocTouT U3 Tpex jec-
HBIX TTOJIOC IUPUHOM 60 M U pacCTOSTHUEM MEXKIY
necoronocamu 300 M. Ha pasimmaHbIX ydacTKax Jieco-
IOJIOCHI ObLI MCHOJIb30BaH IIMPOKUN aCCOPTUMEHT
JIPEBECHBIX MOPO, IT0CaaKa OCYIIEeCTBIsUIaCh psiaa-
mu 1o 10—12 psgogoB B OOHONM JIMHUU JIECOIOJIOCHI.
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ITpoGHble MyolIanau pacroyioXXeHbl B CEBEpHO va-
CTA BOCTOYHOW U LIEHTPAJIbHON JIMHUI, NIABHBIMU
MOpOJaMU SBJISIIOTCSI JIUTIA MEJIKOJIUCTHAsI, SICEHb
OOBIKHOBEHHBI, Ay0 uepenryarblii, KJIEeH OCTpO-
JIMCTHBIN, EITMHUYHO BCTpeUaroTcs Oepesa nmoBuciaas
U SI0JIOHS JIecHasl.

Obsexm “Jlec na Bopckae” (50.614014° c..,
35.975512° B.m.) HaxoguTcsl B BopuCOBCKOM p-He
benroponckoii 06J1. U SIBASIETCS OAHUM U3 yYaCTKOB
I'TI3 “benoropne”. JlecHOII MacCHB MpeICTaBISCT
co00ii HaropHylo JiecoCcTenHYI0 AyopaBy (PbIKKOB,
2001). YyacTok uccieaoBaHUid pacIioyioXeH B I0TO-
BOCTOYHOI 4acTM HacaXJIeHWs Ha TJIAKOPHOM Me-
crooouTtanuu. ITocTtossHHAS TIpoOHAas TUIOIIAIb pa3-
MmepoMm 125 X 80 M (1 ra) Obuta opraHM3OBaHa
B.H. CykaueBbiM B 1935 1. (KapanauHa, 1949) B
YCIIOBHO-KOPEHHOM CTapOBO3PACTHOM JIECY C IOMHU-
HUpOBaHUEM Jy0a yepelnyaToro. K MoMeHTy 3ajo-
xenus I1I1 Bo3pact nyooB omenmBaicsa B 300 ner,
Y4acCTOK SIBJISIJICS 9TAJIOHOM CTapOBO3PACTHBIX JIECO-
crenHbIX A1yopas. [1To maHHBIM TTOCIETHUX OMUCaHU
(2019 r.), nToMUHUpYIOlllee TTOJIOXKEHUE B JPEBOCTOE
Kak I0 COCTaBy, TaK U IO 3aracy CTBOJIOBOM JpeBe-
CUHBI 3aHSUT KJIEH OCTPOJIMCTHBIM, 107151 Ay0a uepel-
4yaToro B 3arace pacTyIluX JepeBbeB COKpPaTUIACh 10
30%. Hapsimy ¢ KJI€HOM OCTPOJUCTHBIM U 1yOOM Ye-
pelnryaTbiM B COCTaBe APEBOCTOSI OTMEYaIOTCs Jvma
MEJIKOJIMCTHAsI, BSI3 TJIaAKUIA U KJIEH TT0JIEBOMA.

Ob6sexkm  “Illlunoe aec” (50.665486° c.ii.,
40.356237° B.1.) TakKKe SBJISIETCS OTHOM M3 Harop-
HBIX AyOpaB JiecocTernHoil 30HBI. JlecHOIl MaccuB
pacmioyiaraercsl B byrypamHoBckoMm m IlaBnoBckoM
p-Hax BopoHexckoii 061. Jlec mMeeT ecTecTBEeHHOE
MPOUCXOXIEHUE, OJHAKO M3-3a BBICOKOI 1IEHHOCTHU
JIyOOBOM APEeBECHHEI U €€ INPOKOTO UCIIOIb30BAHMSI
JUTSL Hy>K1 (bJIOTa M HAPOTHOTO XO3SCTBA 3HAUUTEb-
Hasl 4acTh Jieca HEOJHOKpaTHO BbIpyoasiachk B XVIII u
XIX BB., 3KCIUTyaTalMs HacaXXACHUS IIPOI0JIKAETCS
U B HacTosiee BpeMs. Hapsiny ¢ ncnonab3oBaHueM
nyOpaB eCcTeCTBEHHOro nmpoucxoxaeHus, ¢ XIX B. B
[HIummoBOM J1ecy IIPOBOMMIMCH IIMPOKOMACIITaAOHbIE
OMBITHI 110 CO3AAaHUIO JIECHBIX KyJIbTYyp (byraes, My-
cueBckuii, 2000). I'maBHoI1 mopoxnoii IIunoBoro Jie-
ca sBJsIeTCs Oy0 4yepelndaThlii, TOpOJaMM-CITyTHY-
KaM# — JIMIa MeJIKOJIUCTHAsI, SICEHb OOBIKHOBEHHbIMH,
rpyllia JecHasi, KJICHbI OCTPOJIUCTHBIN 1 1oJieBoii. Tou-
KU HaOIIoIeHUs pacriosaraiorces B 67 ksaptane Kpac-
HOTO JIECHUYECTBA.

Obsexm “Kamennas cmenv” (51.028983° c.ui.,
40.726155° B.m.) pacrnonaraercss B TaJlOBCKOM p-He
BopoHexckoii 061. Ha TeppUTOPUY IIPUPOTHOTO 3a-
Ka3zHnka “KaMmeHHas crerns”, BOIICANIETO B COCTaB
BopoHexckoro 3anmoBengHuka. JIaHHBIIT 0OBEKT ObLIT
opraHu3oBaH B KoHIIe XIX B., KaK OIUH U3 TpeX Ha-
YYHO-MCCIIEIOBATEIbCKUX YJacTKOB “Oco00i 3Kc-
nequuun”’ B.B. JlokyyaeBa. B kauecTBe TOUKU HAOJTIO-
JICHVsI y4JacTKa ObUla MCIOJIb30BaHA JIECHas II0jIoca
Ne 40, BeicaxkenHast B 1903 r. tecHnunM H.A. Muxaii-
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nmoBeIM. HacaxmeHume pacmosiaraeTcs Ha BOJIoOpas-
JIEJIbHOM YYaCTKE€ B BHUJI€ ILUPOKOM JIEHThI JJIMHOMI
725 M v mmpuHoit 10 130 M, OpMEHTUPOBAHHOI C Ce-
Bepa Ha 10T. lleHTpanbHas 4acTh JIECHOM IIOJIOCHI
nMeJia pasfesieHue Ha 12 OIBITHBIX YYaCcTKOB, KOTO-
phbIe IIPEACTaBIISIIIN cO00it pa3HOOOpa3HbIC BApUAHTHI
CMeIIeHMsI 1y0a 4eperrdaToro ¢ IpyruMu IpeBeCHbBI-
MU rioponamu. Ha tromagkax HaOJMOOeHUS, pacIio-
JIOXXEHHBIX B IOKHOM 4acTH JISCOHACAXICHUS, TJ1aB-
HOIi IOPOJOM SIBJISIETCS Ay0 yepelnyaThlii, B KaueCTBE
COITYTCTBYIOIIIMX MOPOJ OTMEYaloTCsl KJIEH OCTpO-
JIMCTHBIN, BSI3 INIAAKWIA U JINIIA MEJIKOJIMCTHASI.

Obsexm  “lllemaxunckas aecnas daua (JIA)”
(50.692741° c.11., 41.643708° B.1.) TIpeACTaBIIsIET CO-
00Ii MacCHB €CTECTBEHHOTI'O OalipayHOro Jieca ¢ MHO-
TOYMCJICHHBIMU JIECHBIMU KYJIbTYpaMH, CO3JaHHBI-
mn B XIX—XX BB. HacaxneHnue pacroiaraercs Ha
CKJIOHAX U IO JHY ABYX IITyOOKUX 0anok. OObEeKT Ha-
XOOWUTCS B YPIOMMMHCKOM p-He Bojrorpaackoit 06:1.
B cepenune XX B. lllemsakuHcKas JiecHas nada Obuia
0oOBsIBJIEHA TTAaMSITHUKOM MpUpoAbl. [1aBHOH Mmopo-
JIOii B HACAXKIECHUM SIBJIsIeTCS Iy0 YepenryarThiii, K Ha-
CTOSIIIIEMY BPEMEHM B ILIEHTPAJbHOI YacTU MacCUBa
COXPaHUJIUCh YYACTKU C YHUKAJIBbHBIMMU JIJISI CTEITHOM
30HBI BK3eMIUISIpaMU Oy0oB Bo3pacTtoMm ao 250 ner.
Hy0rb1, Ipon3pacTaplire B HUIXKHE 4aCTH CKJIOHOB U
10 TaJIbBETY OaJIOK, UMEIOT BBICOTY OoJiee 30 M, rmoz-
TOHHBIMHM MOPOJaMM BBICTYNAIOT KJIEH OCTPOJIUCT-
HBI1, SICEHb OOBIKHOBEHHBII, JIMTIA MEJIKOJMCTHAS 1
KJIeH mosieBoii. Ha pasnuyHbIX ydacTKax JIECHBIX
KYJIbTYP HaXOISITCSI ONBITHI IO BIMSIHUIO PAa3HBIX TH-
OB pyOOK Ha COCTOsTHUE Ty0oBOTO ApeBocTos. [1mo-
11aaKa HaOII0IeHUS pacIiojlaraeTcsl B OMHOM U3 Hau-
0oJiee MPOAYKTUBHBIX YaCTeil HACAXKICHUS M HaXO-
IuTcs B 24 Bolnene 36 KBapraja.

Obsexm  “Koznosckas JIJA” (50.971120° c..,
44.345609° B.4.) pacronaraeTcst B PymHSIHCKOM p-He
Bonarorpanckoii 061. IIpoGHEBIE TLIOIIAAN HAXOOASTCS
B LIEHTPaJbHOI YaCTU MAaCCUBHOTO JIECHOTO HacaX-
JIEHUSI, KOTOpOe MpPENCTaBIsIeT COO0M OAHY U3 T. H.
“I'eHKOBCKMX” JI€COIIOJIOC, MOCAXXKEHHYI0 B Hayae
XX B. mo nipoekty aecoBoga H.K. I'enko. Hacaxne-
HUe uMeeT GpopMy JOMaHOU JMHUM, pacrojararo-
meiica Ha Bogopasaene pek Tepcel u Illenkana. I1po-
TSDKEHHOCTbD JIECOTIOJIOCHI COCTABJISIET OKOJIO 7 KM, 111 -
puna 6oitee 600 M. B cepeamae XX B. 66J1bIIIasT 4aCTh
JIECOTIONIOCHI Obl1a BBIPYOJIeHa, OMHAKO LIEHTpaJIbHas
yacTbh MaccuBa OblJla OCTaB/ieHa B KaueCTBE 3TaJlOHA.
B cocTaBe npeBecHOro sipyca JOMUHUPYIOIIee MO0~
JKeHME 3aHUMAET KJIeH OCTPOJIMCTHBIN, TaKKe BCTpe-
yaroTcs 1y0 yepenryatblii U sceHb OObIKHOBEHHBIH.

Obsexm “Incanvidex”  (49.396748° C.1II.,
46.802071° B.1.) HAXOOMUTCSI HA TEPPUTOPUHU JI>KaHBI-
Oekckoro cranmoHapa WMHcTuTyTa necOoBeIeHUS
PAH, pacrionoxeHHOro Ha rocy1apCTBEHHOM rpaHu-
e mexny Poccuiickoit @enepanueii u Pecirybamnkoii
Kazaxcran, poccuiickas 4acTh CTalliOHapa OTHO-
curtcsa K ITannacoBckomy p-HY Bosarorpanckoit o6ur.

KATAHOB u np.

Crauuonap 0bu1 co3maH B 1950-¢e IT. B KauecTBe Mac-
IITAOHOTO OIIBITA 10 BEIPAIIMBAHMIO JIECHBIX HACAX-
JIEHUI1 B YCIIOBUSIX NIMHUCTOM ITOJIYIIYCTHIHU CEBEP-
Hoit yactu Ilpukacrmmiickoit Hu3MeHHOCTH. B Xome
paboT ObUIM CO3daHbl pa3HOOOpPa3HbIE IO KOHCTPYK-
U1 ¥ IOPOIHOMY COCTaBY JIECHBIE KYIbTYPHI, MHOTHE
13 KOTOPBIX, HECMOTpPSI Ha 3KCTpEMaJIbHBIC YCIIOBMSI,
COXpaHWIMCh 10 HacTtosiero BpemMeHu (CamaHoB,
2003). ITpoOHas 11o111aabh HAXOAUTCSI Ha Ka3aXCKOM J9a-
CTH CTallMOHapa Ha TeppUTOPUHM T.H. “JleHmpornapka Ha
MaguHe” — MAacCUBHOTO HacaXXIEeHUS, CO3MaHHOIO B
€CTECTBEHHOM MOHIVKEHUU penbeda, nMeroniemM 60-
Jiee OJaromnpusITHbIE ITOYBEHHO-THAPOJOTUYECKUE
YCJOBUS JJIsI IPOM3pACTaHUS JpPEeBECHO-KYCTapHU-
KOBOI1 pacTuTeabHOCTA. Ha IIpoOHOI ITomany ape-
BOCTOI TIpeACTaBJeH YMCTON KyJIbTypoil Iyba de-
penryaToro.

Obsexm “backynuax”  (48.056326°  c.u.,
46.896931° B.A.) HaxoOUTCSI B AXTYOMHCKOM p-HeE
AcTpaxaHckoii 00J1. Ha yyacTke “3eneHsblit can” To-
CyHapCTBEHHOIo IPUPOIHOIO 3amoBenHMKa “bor-
IuHCKo-backyHuakckmit”. HacaxnmeHusi mpencraB-
JISTIOT COOOM JIeCHBIE KYJILTYpPHI, co3naHHble B 1930-e
u 1960-¢ 1T. HA TeppuTOopun BormUHCKOI ONMBITHOI
cranuuu BHUAJIMMW. 3aeck n3ydajics pocT pa3Ho-
00pa3HbIX IPEBECHBIX MOPOI B MOJIYIYCTHIHE, IIPO-
BOIWJIMCH OIIBITHI MO CO3IaHUIO JIECOMOJIOC pa3HOM
KOHCTPYKIIMHU, YCTOMYMBBIX K SKCTpEMaIbHBIM KJIH-
MaTUYEeCKUM YCJIOBMSAM. HacaxneHusi, B KOTOPBIX
HaXOISATCS IIPOOHBIE IUIOIIAAY, IPEACTABICHBI Y3K1-
MU JIECOII0JI0CAMM U3 BSI3a IMMPU3EMUCTOrO, Ha OMHOMN
M3 IUIOIIAOK €IMHUYHO BCTpevyaeTcs Ay yepernrya-
Teiii. BcliencTBue KOHCTPYKLIMM JIECHBIX IIOJIOC
MIpOOHbBIC MJIOLIAAN UMEIOT MEHbIINE pa3Mephbl, YeM
Ha 00Jiee CeBEpHBIX 0OBEKTAaX.

Mertoapl nojeBbix padot. I BhiOOpa MecT 3a-
KJIaAKJA IIPOOHBIX IUIOMIAAEH MCIIOJIb30BAIM METOI
KJTIOUEBBIX y4acTKOB. O0cieqoBaHME JIECHBIX HACAXK-
JICHUII TIpOBOAMJIM B TpU 3Talla: B KaMepalbHBIX
YCIOBUSIX C MCIOJb30BAaHUEM aKTyaJdbHBIX CITyTHU-
KOBbIX CHUMKOB, HA MECTHOCTU C HUCIIOJIb30BaHUEM
BIIJIA nnst obnera nHTepecyolleil yacTu Hacaxae-
HUSI, HA MECTHOCTH MapIIpyTHBIM METOIOM I Ha-
3€MHOI0 00C/IeIoOBaHMUSI BRIOPAHHBIX YY4aCTKOB. BbI-
Oupaim HauboJiee IIPEeACTaBUTEIbHbIC YYACTKU JIeC-
HBIX MAaCCHBOB C YCPEOIHEHHBIMU IS JaHHOI 4acTu
00BbeKTa MOPOJHO-BO3PACTHOM CTPYKTYpOM M XKU3-
HEHHBIM COCTOSIHMEM ApeBocTosl. Ha BBIOpaHHBIX
TaKMM 00pa30M KIIIOUEBbBIX y4aCTKaX BHIIIOIHSIIN OT-
rpaHUYEHME TTOCTOSTHHOM MPOOHOH IIOIIAAN pa3Me-
pom 50 X 50 m (0.25 ra), oj1st U3BMEpPEHUSsI YIJIOB U CTO-
POH MpOOHOIi IUIoIIaAY OBUIM MCIIOIL30BaHbI OyC-
conb reope3mueckasgs BI-1 M MepHBIE JIEHTBI, Ha
MECTHOCTH YIJIbI 3aKPEIUISUIMCH AePEBSIHHBIMU BEIII-
KaMM, BIOJIb TPAHUI] HATATUBAJICS IIIaraT 0eoro
1Beta. Ha mpoOHBIX M1o1aasx onpeneisijiuch rnapa-
METpPBI IPEBOCTOSI METOAOM CIUIOIIHOM MepeYnciv-
TeJIbHOM Takcauuu. K naMepeHnsIM NpyuHUMAIIH Jie-
pEBBS ¢ TaMETPOM CTBOJIa Ha BhIcoTe 1.3 M > 8 cMm,
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IIJIsI U3MEPEHUI NCITOJIb30BaIN TAKCALIMOHHYIO BUJI-
Ky Mantax-80. BeicOTbI u3Mepsiiiu 4151 BRLIOOPKU JIepe-
BbEB OAHOI Mopoabl oT 15 1o 100% (B 3aBUCUMOCTU OT
KOJIMYECTBA JEPEBbEB), K M3MEPEHUSIM ITPUHUMAINCH
BK3EMIUISIPBI Pa3HBIX CTYIeHE TOMIUHBL s n3me-
PEHUIT UCITOJIb30BaJIM YJIbTPAa3BYKOBOI BEICOTOMED-
yrinmomep VERTEX-IV ¢ mepeMeHHOIT TOpU30HTAIb-
HOI1 0a30i1 1 oTpazkaTeJieM.

Ha 066nbiieit yactu NpoOHBIX TUIOLIANCH TakKKe
BBITIOJIHSIM y4eT JiecHOW moacTwiku. Coop mnoa-
CTWIKHW MPOBOJIUJIY B CeperHE BEreTallMOHHOTO ce-
30Ha (110JIb—aBI'yCT) C UCTIOJb30BaHUEM METAJIINYEC-
ckoit pamku 50 X 50 cM B 5-KpaTHOII MOBTOPHOCTU
(o yriam u B IeHTpe IpoOHoii turomany). CoopaH-
HbIe 00Pa3LIbl BBICYIINBAIMCH 10 MTOCTOSIHHOM MacChI
npu Temriepatype 105°C u B3BeLIMBaIU.

MeTteopoJiornyeckas nHgopmMamus, MCII0Ib30BaH-
Hasl IUISI OLICHKM KJIMMAaTa 1 €ro U3MEHEHUI B perro-
He UCCISIOBaHUM, MOoJIydyeHa I10 Okaiineil K Kax-
JIOMY 13 0OBEKTOB METEOPOJOTUUECKOI CTAHIIUU Ce-
™ Pocrmapomera mpu momolny MHTEPHET-pecypca
“IToroma n xkmumat” (2022). Hazpanus u Konst BMO
METeOCTaHIIUI, BKIIOYEHHBIX B aHAJIN3, TaKOBBI: [1eH-
3a(27962), I'oths (34202), Howrit Ockon (34213), Ka-
MeHHast Crenb (34 139), Ypronunck (34240), Pynus
(34262), DnproH (34476), Bepxumii backyHuak
(34579). JoctynHas MeTeouHdopMalius BKIodaia
CpeIHeMeCSYHbIE TEMITepaTypbl BO3AyXa U MECSIUYHbIC
CYMMBI OCAJKOB 3a Mepuro HaOIIOASHWI, KOTOPbIit IO
pa3HBIM CTAaHIIMSIM COCTaBIs1 OT 87 mo 173 et. OTo ma-
JIO BOBMOXHOCTh PacCYUTATh CPEIHUE TOTOBBIC TEM-
nepaTrypbl U CpeaHUE TOJ0BbIe CYMMBI OCAJKOB IS
MEePUOI0B, COOTBETCTBYIOIINX KINMATUIECKUM HOP-
MaM 1961—1990 1 1991—2020 rr., a TaKKe AJIsT UHTEP-
Banma 2011—2020 rr., xapakTepusymolllero KjiuMaT B
nepuon MeXOy IIOBTOPHBIMU OOCIeIOBAHUSIMU
npoOHBIX miomianaeit. ITomMuMo cpenHUX 3HAYEHUN
TeMIlepaTypbl U OCaJKOB, IJIsl YKa3aHHBIX BPEMEH-
HBIX MHTEPBAJIOB OBLIM pacCYUTAaHBI 3HAYSHUS TPEH-
Ia, T.e. yIila HaKJIOHA JIMHEMHOM perpeccuu. TpeHn
MoKa3blBaeT U3MEHEHWE MapaMeTpa 3a OIWH TO/.

J1J1s1 COBMECTHOM XapaKTepPUCTUKU YCIOBUI yBIaK-
HEHUsI U TeMIepaTypbl ObLUT UCITOJIL30BaH THUAPOTEP-
mudeckuii koadpduument I'T. Cengaunona (I'TK).
DTOT KO3(PPUIMEHT pacCUUTHIBAETCS IO YpaBHe-
Humwo (1):

K =10R/%t, (1)

rme R — cymMa ocalikoB, MM; Xt — CyMMa CpeaHecy-
TouyHbIX Temneparyp. ' TK mupoko ncnosib3yeTcs B
arpoOHOMMU ISl OLIEHKW KJIMMaTa W OMNpeAeseHus
11eJ1ecCO00pa3HOCTU BbIpAllIMBAaHUSI TeX WM WHBIX
CENbCKOX03IMCTBEHHBIX KYAbTYp. [1o Bennunne ' TK
BBIIEJISIIOT CJIEAYIOIIE 30HbI: U30BITOYHOTO YBJIaX-
HeHus1 (>1.3), obecneyeHHoro yBiaxHeHus (1.0—
1.3), 3acynumBas (0.7—1.0), cyxasa (0.5—0.7), HyxXHa
uppuraius (<0.5).
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O0padoOTKy JaHHBIX (BBIYUCIICHUE CPEAHMX 3HAUE-
HUIi1, pacyeT 3aI1acoB JPEeBECUHBI, 3aI1aCcOB yriepoaa
¥ T.0.) IpoBomwiv B nakete Microsoft Office Excel
2010. PacueT 3ammacoB CTBOJIOBOI IpeBECUHBI BHITION -
HsIJICS TI0 popMyTIe:

M =>GH_F 2)

cp? cp»

rae M — o6beMHBIIA 3a11ac IpeBecuHbl, Mo ra~'; XG —
cyMmMa Iutonaneit cedenust, M? ra”'; H,, — cpemHsist
BBICOTa, M; F,, — CpelHee BUIOBOE YHUCIIO SJIEMEHTA
Jieca, B3STOe I10 CIIpaBOYHUKY (3arpeeB u ap., 1992).

Jl1s pacdeTa 3a1macoB yriiepoaa B ouromacce u Cy-
XOCTO€ HCIIOJIb30BaHa CUCTEMa KOHBEPCUOHHBIX KO-
s punmmueHTOB “3amac-cduromMacca”, IIpencTaBiIeH-
Hasg B padore [.I. 3amononuukoBa u ap. (1998). B
3TOM cucTeMe KO3 ULMEHT AJ1sl KOHBEPCUU O0bEM-
HOro 3afaca CTBOJIOBOI ApeBecuHbl B duTOoMaccy
CTBOJIA MIPEACTABJIEH TTOCTOSIHHBIM UMCJIOM, a KO-
(ULIMEHTHI 1711 BETBEM, IUCTBbI U TTOA3EMHOM (DUTO-
Macchl TIpeacTaBieHbl CTeNEHHBIMU (DYHKIIMSIMUA OT
CpeIHEro naumamerpa U cpeaHeil BbICOThl. [lopsiaok
pacueTa BKIo4al: 1) BbIOOp 3HaUEHUSI KOHBEPCUOH-
HOro KoagduimeHTa ajisi CTBoJIa; 2) pacyeT KOHBEp-
CHOHHBIX KO3((UIIMEHTOB IJisI BETBEH, JIMCTBHI,
KOpHeit; 3) BeiurciaeHue huTomMacchl Kaxaoi dhpak-
LIMU O TIPOU3BENEHUI0 0ObEMHOTI0 3anaca JpeBecu-
HBI HAa COOTBETCTBYIOIINIA KOHBEPCUOHHBINA KO3(-
¢duLmneHT; 4) olleHKa CyMMapHOi (hbUuTOMacChl MyTeM
cymmupoBaHus no ¢pakuusM. [Ipu pacuere macchl
CYXOCTOSI UCMOJIb30BAJICS TOT K€ MOJAX0A, HO (DUTO-
Macca JUCTBbI OblIa TIPUHSITA paBHOI Hydto0. Pacuer
HeoINpeaeJeHHOCT 0a3upoBajicsl Ha CTaHAAPTHBIX
OIIMOKaX KOHBEPCHMOHHBIX KO3(MDMUIINESHTOB U3 pa-
6otbl JI.I. 3amonomuukoBa u ap. (1998), nanbHeii-
1I1e BBIYUCIIEHWS BEJIM B COOTBETCTBUU C TpaBUja-
MU nIpeoOpa3oBaHus ITorpenrHocteii. s mepecuera
U3 CyXOil Macchl OPTaHUYECKOTO BElIeCTBa B COAEP-
JKaHue yrieponaa sl BceX (hpakliMil UCIOJIb30BaH
equHbIi K03 dunmeHt 0.5.

ITpu mepecueTe cyxoii Macchl TOACTUIIKU B yTjie-
poI WCIIOJb30BaH TUIIOBOIT Koadduiument 0.37
(YectHwix u ap., 2007). OueHKa HeoNpeaeIeHHOCTHU
yojiepoaa MOACTWIKUA IMPOBEeHAa Ha OCHOBE CTaH-
JapTHOM OLIMOKU CpeaAHUX 3HAYESHUIA.

CpaBHeHME CpeTHUX 3HAYEHU I OCYIIECTBIISIJIU 1O
napHomy kputepuio CrelogeHta. Ilepen Tectom
CrblOEHTa MPOBOIMJIM MPOBEPKY pPaBEHCTBA IMUC-
nepcuii o kpurtepuio Guinepa. JJocToBEpHOCTD CBSI-
3eil MeXIy MepeMEeHHBIMU OLIEHMBAJIU 10 3HAYNMO-
CTH OTJINYUS KO3hDULIMEHTA KOPPEIILUN OT HYJIS.
CraTucTUYeCcKre IIPOBEPKM MNPOBOIMIN B INaKeTe
Statsoft Statistica 10.

PE3VJIBTATHI 1 OBCYXIEHUWE

s Bcex paccMaTpUBaeMbIX METEOCTAHIINIA KITH-
MaTtuudeckass Hopma 1991—2020 rr. xapakTtepusyeTrcst
3aMeTHO 0oJiee BHICOKMMU TeMIlepaTypaMu B CpaB-
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KATAHOB u np.

Ta6mauma 1. XapaKTepI/ICTI/IK_I/I KJIMMaTa 1 €ro UISMCHEHMU 110 METCOCTaHIUAM PErmoHa NCCjaIeaJOBaHUA

ITapametp Ilepuon | Ilensa | T'otHs I({)(;E;Ir ngl;liaﬁ VpronuHck | PynHs | OabpToH Bﬁii’;ﬁﬁ;{
CpenHeronoBast 1961—1990 | 4.67 6.13 6.81 6.02 6.28 6.38 8.01 8.50
Temneparypa,°C 1991-2020 | 5.90 7.36 7.80 7.33 7.59 7.46 9.10 9.66

2011-2020 | 6.31 8.00 8.36 7.90 8.06 7.76 9.45 10.09
Tpenn cpenneromgo- | 1961—-1990 | 0.018 | 0.004 | —0.007 0.004 0.003 0.004 | 0.006 0.001
BOIi TeMIIepaTyphl, 1991-2020 | 0.056 | 0.078 0.070 0.076 0.063 0.052 | 0.057 0.061
°Cron”! 2011—2020 | 0.107 | 0.150 0.155 0.152 0.105 0.103 0.117 0.101
TonoBsie ocanku, MM | 1961—1990 | 547.2 | 615.0 510.9 506.6 454.2 409.8 273.3 268.5
1991—-2020 | 547.6 | 596.9 521.7 508.1 422.8 428.7 260.3 276.7
2011-2020 | 536.9 | 550.6 562.6 505.0 397.0 430.4 | 249.9 252.3
Tpena ronoBbIx 19611990 | —3.0 4.5 0.9 1.5 1.5 9.4 2.8 1.2
0CaIKOB, MM TOI ! 1991-2020| —1.0 | —3.3 —-0.7 —0.5 —2.4 —0.1 2.1 -2.0
2011-2020 | —17.9 0.8 —16.0 —11.2 -5.0 -2.7 =21 0.6
Koaddunuenr 1961—1990 | 1.13 1.22 1.01 0.99 0.84 0.81 0.42 0.37
CenstHuHOBa 1991-2020| 1.03 1.11 1.04 0.91 0.78 0.74 0.36 0.36
3a Mali—CeHTAOPb 2011-2020 | 0.96 0.96 0.93 0.86 0.69 0.66 0.33 0.33
Tpenn koadbbuuu- | 1961—1990 | 0.004 |—0.001| —0.004 0.002 —0.004 0.000 | —0.001 0.004
enta CeisTHMHOBA 32 | 1991—2020 | —0.001 [—0.002| 0.000 —0.003 0.000 —0.001 | 0.000 0.000
Maii—CeHTsIOPb, TOI ' [ 2011-2020 | —0.003 | 0.005 0.005 —0.007 0.000 —0.004 | 0.005 0.004

HeHnU ¢ HopMoit 1961—1990 rr. (Ta6s. 1). Hanbomnb-
mee oTMmure otMedeHo B KameHo# crenmm m Ypio-
muHcke (1.31°C), nHammeHnbiiee — B HoBom Ockole
(0.99°C), B cpennem no BceM ctanmusaM 1.18°C. Ta-
K1M 00pa3oM, B perMOHE MPUCYTCTBYET OOIast TeH-
JIEHIIMS K TIOTEIUICHUIO, IIPUYeM OHO MAET B 2.5 pasza
ObICTpee, YeM B IIeJIOM IO TUIaHEeTe, e pa3Hulla
MEXIy KIMMAaTMYECKMMM HOpMaMHu COCTaBMJIa
0.48°C (Climate at glance ..., 2022). TpeHabl pocTa
TeMIIEpaTyphl 1jist HOpMbI 1961—1990 rr. HEBEIUKMU U
BapsupyioT oT —0.007 mo 0.018°C rox~!. Jlstst HOpMBI
1991—2020 rr. a1 TpeHasl coctanisoT ot 0.052 mo
0.078°C ron~!, a g nepuoma 2011—2020 rr. ot 0.101
1o 0.155°C ron~!. Takoe U3MEHEHUE TPEHIOB O3HA-
4aeT, YTO CKOPOCTh IOTETJIeHUST yBEJIMYMBACTCS 110
Mepe MPUOIMXEHUsI K COBPEMEHHOCTH, UTO XOPOIIIO
W3BECTHO M JUISI APYTMX pernoHoB miaaHeTsl (Climate
Change ..., 2021).

M3MeHeHUs TOIOBBIX CYMM OCaIKOB MEXKIY KJIMMa-
TUYECKMMHU HOpMaMu 0oJjiee pa3HOOOpa3HEI, YeM TeM-
nepatypbl. OTMEUEHBI KaK YMEHBIIIEHUS OCAaKOB (Ha-
MIpUMED, IO CTAHIIUM YPIOIIMHCK € 454.2 mo 422.8 MM),
TakK ¥ yBeJIMUEeHUS (HarpuMmep, 1o CTaHUIWU PymaHs ¢
409.8 mo 428.7 mm). B cpegHeM 110 BCeM CTaHLIMSIM
romoBasi CyMMa OCaJKOB HEMHOI'O YMEHBIIUIACH: C
448.2 MM B 1961—1990 rT. 10 445.4 MM B 1991—2020 1T.
3aMeTHO OoJiee CyXUM TIEPUOIOM OKa3al0Ch NECATU-
netusg 2011—-2020 rT., B HEM OCaIgKOB B CpeaHEM ITO
BCEM cTaHLMAM Ob110 435.6 MM. TTocKoIbKY 111 pac-
CMaTpUBaEMbIX CTAHILIMM XapaKTepHbI KaK yBeJInde-

HUSI, TAK ¥ YMEHbBIIEHUSI OCAIKOB B CPAaBHEHUHU IIO
KIIMMAaTUYEeCKM HOpPMaM, TPEHAbl OCAIKOB MMEIOT
Kak MOJIOXUTENIbHbIE, TAK U OTpUIIATEIbHEBIC 3HAYE-
Husi. Haubollee BBICOKHE OTpUILIATENIbHbIE TPEHIIbI
(mo —17.9 mm ron~!) mpucyrerytor B 2011—2020 1T,
HO M B 3TOT NEPUOJ Y HEKOTOPBIX CTAHIIUI OTMeUa-
FOTCS TPEHIBI K yBeandeHuto ocagkos ('otHst, Bepx-
Huii backyHuak).

I'TK CenstHuHOBA 11O paccMaTpUBaeMbIM CTAHIIVSIM
BapbUpyeT B BBICOKMX Ipeaenax: oT 1.22 (obecrnedyeH-
Hoe yBiaxkHeHue) a0 0.33 (HyxxHa uppuraius). Cpen-
Hee 3HadeHre ['TK mo cranmusim B 1961—1990 1T. co-
ctaiasiio 0.85, a B 1991—-2020 rr. 0.79. decatunetue
2011—2020 rr. xapakTepr3yeTcs CaMbIM MaJIbIM Cpe/l -
HuM 3HadyeHueM I'TK (0.71). Jlo6aBuM, 4TO B 3TO JIe-
CATWUJIETUE TUAPOTEPMUUYECKHUE YCTOBUS TIO CTAHIIMU-
am Ilensa, Torus, HoBberii Ockonm Tmiepenumm us3
“00ecIIeYeHHOTO YBIaXXHeHUs” B “3acyllIMBBIE”, a
10 CTAHIUSIM YPIONMMHCK U PynHs 3 “3acylnimBhIX”
B “cyxue”. PocT 3acylINIMBOCTU KJIMMaTa B MOCJeN-
HUe JeCSITUIETUSI OTMeUaeTCsl Kak JIJIsl 3eMJieebue-
ckoii 30HbI Poccuu B 1iesioM (Hokiaam 06 ocobeHHO-
CTSX ..., 2022), TaK U AJIs1 MHOTMX PerioHOB ora EB-
poreiickoit Poccuu (besyrnoa u ap., 2015; ITerpoB
u np., 2016; INapdenona, Jdamkesuu, 2021; u ap.).
OtmetnMm, uyto TpeHabl I'TK miasg paccMOTpeHHBIX
BPEMEHHbBIX MEPUONOB IJIsI pa3HbIX METEOCTaHIIMA
MOTYT OBITh KaK OTPULIATEIbHBIMU, TaK U TTOJIOXKUTEIb-
HbIMU. Bosiee Toro, cpenHuii 1Mo BceM CTaHIMSIM TPeHT
I'TK 3a 2011—2020 rr. nonoxwuresnex (0.001 rog™).

Ne 5

JIECOBEJEHUE 2023



BIIMAHUE KIMMATA HA 3AITACHI YITJTIEPOJA ®UTOMACCHI U ITOACTHUIIKU 491

JoMUHMpPYIONIIE TOPOIbI MCCIASCAYEMBIX JIECHBIX
HaCaXXICHUI MpPeNCTaBJICHbI B UEThIPEX CAydasix may-
OOM YepenryaTbiM, B ABYX CIy4YasiX KJICHOM OCTPOJIM-
CTBIM, ITO OJHOMY CJIYYalo JUIOM MEJIKOJUCTHON 1
BSI30M ITpU3eMUCTHIM (Ta0J1. 2). Ha moMuHMpYyIOIIyIo
nopoxy npuxonuiaochk ot 47.2 no 100% 3anaca apese-
CHUHBI, CIIy4aeB CMEHBI JOMUHUPYIOIICH ITOPOIbI TTPU
MOBTOPHBIX YUeTaX OTMEUEHO He ObL10. CpemHue BICO-
TBl JTOMWHUPYIOIIEA MOPOALI BapbUpPOBaIU OT 6.9 M
(oobekT “backyHyak”, B3 mpuseMucThiii, 2010 1.)
1o 37.6 M (00bexT “Ilumnos jec”, nyd yepenryarslii,
2015 r.). Kak nmpaBujio, BbIcOTa JOMUHUPYIOLIEH MO-
POIBI yBEIMYMBAJIACH TP ITOBTOPHBIX 00CIeIOBAHU -
SIX, OTHAKO MMEIOTCSI M UCKJIIOUCHMSI, B YACTHOCTH,
YMEHbIIEHHUE CPeAHEN BHICOTHI JOMUHUPYIOLIEH MO0~
ponbl OTMedeHO Ha o0bekTe “KamenHasg crernb”
(my6, 37.6 m B 2015 1. 1 35.7 B 2020 r.). OT™MeueHHOE
CHMKEHME BBICOTBHI HE IIPUBEJIO K CHIDKCHUIO CpEll-
Hero auamerpa (47.4 u 49.7 cM COOTBETCTBEHHO).
MakcuManbHOE YBEIMYEHUE CpeIHEel BBICOTHI JO-
MUHUPYIOIIEH Mmopobl (2.8 M) oTMeUeHo y nyda ye-
perrgaToro Ha oobekTe “IlemsaxkmHckas JIJ1” 3a 2014—
2019 rr.

CyMMapHBIii 3aIac HacaXXIEeHWI, KakK MpaBUJIIO,
YBEJIMYMBAJICS MPU TOBTOPHBIX ydeTax. MakcuMab-
HOe€ MITUJIETHEE YBeIMYeHN e 3amnaca coctasuiio 80.6 M3
Ha “Ilemsikunckoii JII” 3a 2014—2019 rT., 4TO COOT-
BETCTBYET YMCTOMY TEKYIIEMyY npupocty 16.1 m3ra~!.
HaiinenHasi BeTMYMHA BBIVISIAUT CIUIIKOM BBICO-
KOIi, HO OHA COIJIACYETCS C YK€ YITOMSIHYTBIM YBEJIH-
YeHUeM CpemHeil BBICOTHI U CpelHero auamMerpa Ha
3T0i1 Ipo6HOIt TToaay. Jlajiee mo BeIMYUHE MSATH-
JIETHETO M3MeHeHMs 3amaca cienyloT “KosmoBckas
JI” (26.1 M3ra~!, 2010—2015 rT.), “JIec Ha Bopckie”
(19.6 m® ra-!', 2014—2019 rr.), “Kosznosckas JIJ1”
(15.3 M*ra!, 2015—2020 rt.). Ha npyrux I1I1 66Ut 3a-
pPETUCTPUPOBAHbLI 3aMETHBIE CHIDKEHUSI CYMMAapHOTO
3araca, B 4aCTHOCTH, B “JIxxaHbioeke” (—50.8 M ra—!,
2010—2015 rr.), “KamenHoii crerm” (—33.4 M3 ra~!,
2010—2015 rr.), “Backynuake” (—21.7 M3 ra~!, 2010—
2015 1T.). DTN CHIZKEHUSI MOT'YT OBITH CBSI3aHBI C HE-
JeCTPYKTUBHBIMU HApYyLIEHUSIMU, BOSHUKABIIMMU B
HacaXIeHUSIX 3a MEXKXYJETHBIN Iepuo. B yactHocTH,
Ha “backynyake” B uroHe 2014 1. Tpomn301IeIT CTEM-
HOM 1oxap, paCpOCTPAHUBIIUIACS U HA JIECHBIE MO~
CaJKW, 4TO MPUBEJIO K YCWJICHHIO OTIana IepPeBhEB,
BBITOPAHUIO CYXOCTOS U TTOACTUIKU.

3anachel yriaepoaa (hUToOMacChl APEBOCTOS Bapby-
PYIOT MEXIY MCCIIeNOBaHHBIMU 00beKTaMu (Tadi1. 3)
or 38.5 + 7.4 1t C ra~! (“IOxanri6ex”, 2015 r.) mo
270.6 = 52.8 T C ra~! (“KamenHas crens”, 2010 1.).
OTHOILIIEHUE MEXIy MaKCUMaJbHbIM U MUHUMAJIb-
HbIM 3HauyeHHUEeM yrjiepoaa (UTOMACChl OPEBOCTOS
6113K0 K 7. B Hay4HOIl muTepaType uMeeTcs psif, OLle-
HOK yrjeponaa JIpeBOCTOEB B CTEIHOI M JIECOCTEITHOM
3oHax ETP. B pa6ote FO.I'. Yennena u ap. (2013) onpe-
JIeJeHbl DKOCUCTEMHBIE 3amachl yriaeponaa (BKITIOYast
IOYBY) B JIECOIIOJIOCAX TPeX KIIIOUEBBIX YYaCTKOB:
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Crpenenikas crenb, Amckas Crenb, KamMeHHas CTeTIb.
3amac yrjiepoaa IpeBOCTOsI COCTaBUJI COOTBETCTBEHHO
69.9,44.9, 116.2 T C ra—'. DT OLIEHKM BIIOJIHE YKJIa-
JIBIBAIOTCS B TIPUBOAMMBIN HamMU auana3oH. OmHaKo
Hallle ¥ TUTHpyeMoe 3HaueHue It KaMeHHoii ctenu
paznmyaloTcs 0ojiee YeM B IBa pasa. [IpmnamHa cBsg3aHa
C pa3IMuMeM HMCXOMHBIX BAPUAHTOB 3aKJIAIKH JIECOTIO-
noc. B padore H.®. Karmmnoit 1 H.}O. KynmakoBoit
(2021) mpuBOIATCS MaHHBIC MO ABYM BapMaHTaM Ha-
TOpHBIX TyOpaB B TelsiepMaHOBCKOM JieCHUYeCTBe Bo-
poHexckoii 061. HamzemHast ¢uromacca CHBITEBO-
0COKOBOI1 ny6pasel coctasisuia 105 T C ra™!, a co-
JoHLoBoI Beero 14.5 1 Cra~!. B uutupyemoii paéore
OCHOBOI1 OLIEHKU (PUTOMACCHI SIBJISIOTCS CBEICHUS
0 OPUIMHAIBHBIM MOIEIbHBIM NIEPeBbSIM, U CTE-
TIeHb TMonapas3aeieHust puToMacchl Ha (paKIuy Bbl-
coka (HammpuMmep, IJIsI CTBOJIA 3TO JIy0, 3a00JIOHbB, ST~
po, Kopa).

B padoore B.U. Tapankona n JI.M. CrenouykmnHa
(2005) ncnoab30BaHbI JaHHbBIE 110 12 MPOOHBIM 10~
manasM B KyJIbTypax nydoa MoOXOBCKOIO JIECHUYECTBA
OpaoBCcKoOi1 00JI., UYTO 00ECHEeYNI0 BO3MOXHOCTD IO~
cTpoeHUs “yriepoaHoii” Tabmuisl xoma pocta. Co-
DIacHO eil, MaKCUMAJILHOIO 3araca yriepoaa (UTo-
macchl (112—113 T C ra™!) KyapTyphl 1y6a JOCTUTAIOT
B Bo3pacte 85—110 jer, a majiee OHU MOCTEIIEHHO
cHIUKaoT 3anac yrepoaa 10 93.4 1 C ra~! k Bospacty
170 met. OTMETUM CEpHUIO PadOT MOJIOIBIX MpEaCcTa-
BuTesieli BopoHEXCKO ecoTeXHUYEeCKOM akamie-
MUM, B KOTOPBIX PACCMATPUBAIMCH YIJICPOIHbBIC Xa-
PaKTepUCTUKHU JIECOMIOJIOC, HATOPHBIX M OalipadyHbIX
nyopas B pasnuuHbix JecHnuecTBax 1 OOIIT Bopo-
Hexxckoil u Kypckoii o6nacteii (Kapasanckas, 2005;
Csupunos, 2007; vk, 2009; Tepexos, 2012). 3a-
mackl yrjiepoaa (puroMacchl APEBOCTOS COIIACHO 3TUM
nccrenoBaHuaM obuti B mipenenax 60—150 T C ra™! ¢
MpuoIM3UTENLHON cpenHeil onenkoi 100 T C ra=l.
M3 Hammx HacaXaeHUH K LUTHUPYEMBIM OLIEHKaM
omusku o0wekThl " Ilensa", “Kozmosckas JIJ1”,
“JI>xaHbIOEK”.

B pa6ote B.B. Mopo3za (2013) npencraBiaeHEI 3a-
IMackl yriepona B Ham3eMHOM (uTtomacce nepeBbeB
ny0a ISl Toe3alluTHBIX cTereid Ykpannbl. Hamu-
YHe JeTaTbHBIX TAOJWYHBIX TAHHBIX TIO3BOJISIET TIPU-
MEHUTB MX K Halllel TaKCallMOHHOM MH(OpMaIuy 1
CPaBHUTH OILICHKU, TTOJIyUeHHBIE HA OCHOBE aJIbTepHA-
tuBHBIX MeTonuK. s “Ilenser” (2010 r.) 3amac yrie-
poma Hag3eMHOM (pUTOMACCHl HACAXKICHUS TI0 HaIIei
oueHke cocrasmn 121.8 + 25.6 T C ra”!, mo meromy
B.B. Mopos3a (2013) — 117.6 T C ra~!, ma “KosnoBckoit
JIO” (2010r.) — 121.1 £24.9u 113.2 1 Cra!, mia “Ixa-
HbI6eka” (2010 r.) — 106.7 £ 21.4 1 100.3 T C ra~! coor-
BeTcTBeHHO. ClleayeT OTMETHTh XOpOIllee COBIIalIe-
HUEe olleHOK. OCyIIeCTBUTh MPOBEPKY IS IPYTUX
00BEKTOB He yIaJ0Ch, IIOCKOJIBKY Ta0JULIbI B paboTe
B.B. Mopo3sa (2013) 3akaHYMBAaIOTCS Ha JUaMeTpe
30 cm.
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KATAHOB u np.

Tabomuna 2. TakcaulMOHHBIE XapaKTEPUCTUKM XKUBOI 1 CyXOCTOIHOI yacTu apeBocTtos Ha [1T1

OO0BeKT; BO3pacT

CpenHuii Cpenusisi I'ycroTa, Cymma G, 3amnac,
JIPEBOCTOSI Ton yuera TMopona 4 y 3
HpH 1-M yuere, et JIMaMeTp, CM | BBICOTa, M IIT. Ta M? ra M ra
[Mensa 2011 |JIuma 21.0 20.2 540 18.70 178.5
59 Hy6 224 21.8 160 6.31 69.1
SlceHb OOBIKH. 25.1 23.9 164 8.11 90.5
Kien octpour. 17.9 20.1 168 4.23 40.2
Hy6 cyxoit 14.6 19.5 40 0.67 6.6
SceHb cyxoi 12.7 12.0 16 0.20 1.2
2016  |JIuma 21.5 21.1 536 19.46 193.2
y6 22.4 21.6 108 4.26 51.5
SIceHb OOBIKH. 26.0 225 160 8.49 89.6
Kiten octpo. 18.2 19.8 172 4.47 41.1
Jy6 cyxoii 17.4 20.2 52 1.24 12.6
SIceHb cyxoi 19.5 20.0 20 0.60 5.6
Jluna cyxas 14.8 20.0 4 0.07 0.7
Kien cyxoit 8.1 18.2 4 0.02 0.2
2020 |JIuma 22.4 21.0 544 21.44 211.7
y6 26.1 22.8 84 4.49 46.2
SceHb OOBIKH. 27.3 2.7 152 8.90 86.3
Kien octpo. 18.4 19.3 176 4.68 42.4
Iy6 cyxoit 16.8 20.3 76 1.68 15.7
SIceHb cyxoit 15.9 16.5 28 0.56 4.1
Knen cyxoii 8.3 14.6 4 0.02 0.1
Jlec Ha Bopckie 2014 | KueH octpos. 34.2 27.6 222 20.39 255.9
380 (1o ny0y) Jy6 102.3 352 10 8.22 135.4
Jluna 52.9 299 15 3.30 44.9
Bas 10.8 10.9 2 0.02 0.1
KieH nonesoit 10.8 10.9 1 0.01 0.05
JHy6 cyxoit 995 352 4 3.11 51.5
KiteH cyxoit 28.9 25.6 9 0.59 6.9
2019 | Kuen octpos. 33.8 28.0 230 20.64 265.5
Ny6 108.8 36.3 9 8.37 141.6
JIuna 52.9 30.2 16 3.52 48.5
Bsi3 9.6 12.0 2 0.01 0.1
Kien noneBoii 9.9 10.0 5 0.04 0.2
Hy6 cyxoi 99.5 352 4 3.11 51.5
KureH cyxoit 48.2 32.8 5 0.91 13.6
[Iunos nec 2014 | dy6 60.2 32.6 131 37.29 574.3
190—-200 (110 1y6Yy) KJieH mosieBoii 12.4 14.9 189 2.28 16
Knen octpou. 25.7 20.9 98 5.08 49.6
Ipytra 1.4 8.9 18 0.18 0.9
Jluna 25.7 19.4 22 1.14 10.2
Acenb 18.5 21.9 4 0.11 1
Hy6 cyxoit 49.2 31.3 15 2.85 41.1
Kinen cyxoii 13.1 16.8 15 0.20 1.5
Ipywa cyxas 96 8.5 7 0.05 0.2
JJECOBEJEHUE Ne 5 2023
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OO0BexT; BO3pacT CpenHwuit CpenHsis T'ycrora, CymmMma G, 3arac,
NPEBOCTOS T'on yuera Ilopona 1 1 3

npi 1-u yuere, ziet IMaMeTp, CM | BBICOTa, M LIT. Ta M’ ra M ra
2019 | dy6 61.2 32.8 127 37.36 580.3
Knen nmoneBoit 13.1 14.6 167 2.25 16.1
Kinen octpor. 25.8 20.1 109 5.70 54.4
Tpyma 12 9 11 0.12 0.6
Jluna 27.2 16.8 11 0.64 5.1
SceHn 20.1 23.8 4 0.13 1.3

Hy6 cyxoit 0 0 0 0.00 0
Kien cyxoit 8.8 10.5 0 0.00 0.4
I'pyiua cyxas 8 8.2 4 0.02 0.1
KameHHas crenb 2010 |dy6 44.7 36.0 200 31.39 527.5
107 Kiren octpour. 19.6 18.8 360 10.86 97.9
Baz 19.3 11.8 4 0.12 0.7
Iy6 cyxoit 30.0 32.0 12 0.85 12.8
Kien cyxoit 14.9 16.5 12 0.21 1.7
2015 | dy6 47 .4 37.6 152 26.82 468.5
Kien octpour. 20.7 224 348 11.71 123.6
Bsi3 18.1 11.8 4 0.10 0.6
Iy6 cyxoii 37.7 34.5 56 6.25 101.2
Knen cyxoii 10.4 17.5 4 0.03 0.3
2020 |Ay6 49.7 35.7 144 27.94 465.9
Kien ocrpo. 2.1 22.9 328 12.58 135.3

Bsi3 0.0 0.0 0 0.00 0
[y6 cyxoit 36.8 34.0 4 0.43 6.8
Kren cyxoii 9.7 19.7 4 0.03 0.3
Memsixkunckas JI 2014 | dy6 51.5 34.3 157 32.70 528.1
105-120 JIuna 36.9 27.8 11 1.18 14.5
Knen octpon. 13.2 20.3 4 0.05 0.5
Iy6 cyxoi 39.5 29.3 4 0.49 6.1
2019 | dy6 54.6 37.1 150 35.12 607.5
Jluma 37.7 28.6 11 1.23 15.7
Knen octpou. 13.5 2.7 4 0.06 0.5
Hy6 cyxoit 40.2 36.8 7 0.89 7.7
Kosnosckas JIJ1 2010 | Knen ocrpos. 28.9 22.6 444 29.13 308.3
106 Ny6 38.6 25.3 8 0.94 11.1
KureH cyxoit 19.9 20.2 64 1.99 15.9
Hy6 cyxoit 28.3 18.5 4 0.25 2.2
2015 | KieH octpou. 30.0 24.7 412 29.12 333.7
Hy6 40.1 25.1 8 1.01 11.8

Knen cyxoit 20.5 2.4 64 2.11 23

Hy6 27.9 17.0 4 0.24 2
2020 | KueHn octpor. 30.8 25.7 392 29.21 347.4
Hy6 42.0 26.1 8 111 13.4
Kinen cyxoit 27.0 25.4 20 1.15 13.5

Hy06 cyxoit 0.0 0.0 0 0.00 0

JJECOBEJEHHUE Ne 5 2023
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OO0beKT; BO3pacT Cpennuii Cpennsis I'ycroTa, CymmMma G, 3amnac,
NPEBOCTOST T'on yuera Ilopona 1 1 3
1 1-M yuere, et IaMeTp, CM | BBICOTa, M 1IIT. T M2 ra M3 ra
J>xaHbIOEK 2010 |dy6 22.8 14.4 1024 41.81 286.2
50 Iy0 cyxoit 17.3 13.5 256 6.02 98.5
2015 | dy6 24.3 14.8 608 28.20 235.4
Iy0 cyxoit 18.1 14.2 400 10.29 138.5
backyHuak 2010 | Bas mpusem. 18.5 6.9 624 16.77 109.3
60 Bsi3 cyxoii 11.6 4.1 320 3.38 10.5
2015 | Bsas npuzem. 19.0 8.4 900 25.52 87.6
B3 cyxoii 16.3 7.7 571 11.92 35.1
2020 | Bss npusem. 21.2 8.8 643 22.70 91.1
Bas cyxoii 15.0 7.8 700 12.37 21.5
Taoimupa 3. 3amachl yriepoja B IpeBocToe 1 noacTuiike Ha 1T
3anac yrieposa, T C ra”!
O0BeKT Ton yuera IPEBOCTOI
. - MOACTHUIIKA
KUBOM CyXOCTOM HUTOTO
Ilensa 2011 155.8 £29.0 42+0.5 160.0 £ 29.5 52103
2016 151.0 £+ 28.6 9.6 1.6 160.6 + 30.2 32+0.5
2020 152.7 £29.2 10.3 £ 1.7 163.0 = 30.9 34+0.8
Jlec Ha Bopckie 2014 176.7 £ 36.1 22.0+49 198.7 + 41.0 NA
2020 184.8 + 37.7 245+5.5 209.3 £43.2 NA
IIIunos nec 2014 261.0 = 54.9 17.6 + 3.6 278.6 + 58.5 NA
2019 262.9 £ 55.4 0.3+0.0 263.2 +55.5 NA
KameHHas cTenb 2010 270.6 + 52.8 6.8+0.9 277.3 £ 53.8 7.310.1
2015 257.4 £ 50.0 44.7 £ 8.6 302.0 £ 58.6 7.0£0.9
2020 257.0 £ 50.7 32+£0.6 260.2 £ 51.3 7.6+ 14
IMemsaxkunckas JIJT 2014 219.9 +45.6 2.6+0.5 222.5+46.1 NA
2019 251.8 £ 52.4 34+0.6 255.2+53.0 NA
Kosnosckast JI]I, 2010 141.0 £ 27.0 8.6t 1.2 149.6 = 28.1 139+ 1.9
2015 153.0 £29.2 16.2+2.9 169.2 + 32.1 120+ 1.7
2020 159.5 £ 30.4 6.2+ 1.1 165.7 + 31.6 8.4+0.3
J>kaHbIOEK 2010 126.9 £ 24.2 459+6.3 172.8 £+ 30.5 NA
2015 103.0 £ 19.9 65.4 £ 11.7 168.4 + 31.6 NA
Backynuak 2010 47.7+9.2 4.7+£0.7 52.4+99 4.51+0.2
2015 38.5+74 159+3.0 54.4+10.4 2.1+0.6
2020 39.2+77 9.9+ 18 49.2+9.5 1.5+04

IMpumeuanue: NA — onpeneneHuii He ObLIO.

3amacel yrjiaepola B CYyXOCTO€ MCCIeIOBaHHBIX
00bekTOoB BapbupyioT ot 0.29 + 0.04 (“IIlumos jec”,
2020 r.) mo 65.4 + 11.7 (“dxaunbi6ex”, 2015.) T C ra”!
(Tabs. 3), T.e. OTHOIIEHUE MEXIY MUHUMAIbLHBIM U
MakKCHMaJIbHBIM 3HaYe€HUEM cocTaBiisieT 224. Brico-
Kasi BapuaOeIbHOCTh 3aracoB yIjepoAa CyXOCTOSI B
3HAYUTEJBHOM CTEIIEHW KOHTPOJIUPYETCS aHTPOIIO-

TeHHBIM BO3ICHCTBIEM, ITOCKOIbKY OYMCTKA Jieca OT
CYXOCTOMHBIX IEPEBbEB MPOBOAUTCS OPraHU3aLUSIMU,
OCYIIIECTBIISTIONIMMU YIIPaBJIEHNE JIECCHBIMUA HacaXe-
HUSIMHA. B 9acTHOCTM, CHIDKEHHME 3artaca CyXoCTosl B
“IIIunoBom Jecy” ot 2014 x 2019 r. mpousouLIo B pe-
3ynbTare NpodrucTku 2019 r., ocylecTBIeHHOM yJacT-
KOBBIM JieCHUYeCTBOM. CXOmHasl cuTyalus umesa
Ne 5
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Puc. 1. Cxema pacrnionoxeHust oobekToB uccinenosanusi. (1) [1ensa, (2) Jlec Ha Bopckie, (3) Kamennas crens, (4) Llumos nec,
(5) Lemsxkuuckas JI, (6) Kozmosckast JI, (7) dxanbibek, (8) backyHuak.

MecTo U B “KameHHoii crenu” B riepuon 2015—2020 rr.
B 10 Xe BpeMs OTMeJaroTcs ¥ 3aMETHBIC YBETMISHUS
3amaca yriepoma CyxXocTosl, Hampumep, “KameHnHas
crenb”’, 20102015 rr., “backyHuak”, 2010—2015 rr.
ODTU cUTyalluy, KaK IMPaBWJIO, CBSI3aHBI C THOEBIO
YacTH APEBOCTOS B pe3yjIbTaTe HapyIIeHUs, HaIpH-
Mep, moxapa. Joss yriaepoma cyXocTosl OT cymMap-
HOTO (C CyXOCTOEM) 3artaca yriepoma IpeBOCTOS Bapb-
upyer ot 0.1 1o 38.8%, B cpenHem coctaniisist 10.4%.
ComracHo maHHbBIM HalmmoHasbHOTO KamacTpa map-
HUKOBBIX ra3oB (HaumoHanpHbINM moknan ..., 2022),
JIOJIS yIJIepoaa MEepTBOM IpeBeCUHBI OT CYMMBbI XKU-
BOTO IPEBOCTOST I MEPTBOI IPEBECUHBI COCTABIISIET B
Boponexckoii 0671. 16.9%, B [lenseHckoit 06:1. 17.6%,
B Bonrorpanckoit 061. 14.6%. Llutupyemble 3Have-
HUS BITOJTHE COMIOCTAaBUMBI C TIPUBOAVUMBIMU B Ha-
CTOsIIIel CTaTbe, €CJIM Yy4eCTh, YTO MEePBbIe BKIIIOYA-
10T U yIJIEPON, BaJIEXKHOM TPEBECUHBI.

K coxaneHuto, aBTopaMm cTaTbd yIaJIoOCh OPraHU-
30BaTh OMNpeAeeHUs 3aITacoB IMOACTWIKY JIMIIbL Ha
YeThIpeX HCCIeqoBaTeIbCKUX oO0BbekTax (Tadia. 3).
CopepxkaHHUe yriiepoia BApbUPOBAaJIO IO 00BEKTAM OT
1.5+ 0.4 1 Cra! (“backynuaxk™, 2020 r.) no 13.9 +
+ 191 Cra! (“Kosnosckas JI1”, 2010 r.). Bronne
COTMOCTaBUMBI C YKa3aHHBIMU OLICHKU 3ariaca yrje-
pola IoACTUIIKY (B MepepacueTe 13 MacChl B YIJIEPO),
MpoBeIeHHbIe ApyruMu aBTopamu: 5.1—6.3 T C ra~! B
nyopaBax BopoHneskckoii 061. (Kamumna, Kymakosa,
2021) m 1.6—7.1 T C ra~! B my6pasax OpiroBCcKoii O6II.

JIJECOBEAEHUWE

Ne5 2023

(TapankoB, CremnoukuH, 2005). Heckonbko MeHb-
wuit aanasoH 0.8—2.5 T C ra~! HaiineH s apyrux
BapHMaHTOB HAarOpPHLIX M MOMMEHHBIX 1yopaB Bopo-
Hexxckoi 06. (KapaBaHckas, 2005).

CpenHue 110 YeThIpeM 00beKTaM 3HA4YEeHUS yIjie-
pona IOACTUJIKM YOBIBAIOT C KaXIbIM IIOCJIeI0Ba-
TeJIbHBIM ydyeToM: 7.7 (2010 r.), 6.1 (2015 1.),
5.2(2020r.) T C ra~'. OTMeueHHbIEe pa3an4us He SIB-
JISIIOTCS CTAaTUCTUYECKU 3HAUMMBIMU B CBSI3U C Ma-
JIBIM 00BEMOM BBIOOPKU. BO MHOTMX MCTOYHMKAX OT-
MEYaeTcsl, YTO UMEHHO YIJICPOIHbBII ITyJI ITIOACTUIKA
Hanbosee GBICTPO pearupyeT Ha U3MEeHEeHMsI KIIMMaTa
(Berg, McClaugherty, 2020; Cton6oBoii, 2022). ITpu
3TOM 1151 00peaIbHBIX JIECOB MOAEIIU IIPOTHO3UPYIOT
3aMeTHOE YMEHBIIEeHUE ITyjia MTOACTUIIKU 3a CYET aK-
TUBU3ALIMU PA3JIOXKEHUSI TIPY YBEJIMUCHUN TeMIiepaTy-
pbL. B TO XXe BpeMsI UcClieIoBaHUsI TTOIyapUIHbIX Me-
CTOOOUTAHMIT TTOKA3BIBAIOT, YTO YMEHBIIIEHIE OCAIKOB
OKasbIBaeTCsl OoJjiee CyIIeCTBEHHBIM, YeM yBEIMYEeHUE
TeMIIepaTyphl, ¥ IIPUBOAUT K YBEJIIMYCHUIO ITyJIa MO/ -
ctuinku (Prieto et al., 2019). Hamm nanHbIe 110 1uHa-
MUKE 3aI1acoB IMOACTUJIOK HE BIIOJIHE YKJIAAbIBAIOTCS
B TUIIOBYIO KapTUHY, IIOCKOJILKY TPEH/ Ha apuamn3a-
LU0 TIPUCYTCTBYET, HO 3arachl MOACTUJIKHU JEMOH-
CTPUPYIOT TEHACHIMIO K YMEHBIICHUIO. DTO TIPOTU-
BOpEYME CO3MaeT MHTEPECHBIN acIeKT i1 OyIyIIuX
HCCIedOBaHUM.

PaccMmoTpuM 3aBUCMMOCTH 3amaca yriepona Ghu-
TOMACCHI IPEBOCTOST OT KITIOUEBBIX KIMMATHYECKUX
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Puc. 2. CBs13pb yriiepoaa GUTOMACCHl IPEBOCTOSI UCCIIe-
JIOBaAaHHBIX 00BEKTOB C KIIMMAaTUYECKUMU TTapaMeTPaMM:
(a) — cpemHeromoBoOil Temmeparypoii; (6) — TromoBoit
cymmoit ocankoB; (B) — I'TK mo I'T. CenstHuHOBY 3a
Mail—CEeHTSIOPb.

dakTopoB. HJIsT 3TOro cpaBHUM YIJISPOH, APEBOCTOSI
no coctostHuio Ha 2014—2016 rr. (3TOT BpeMeHHOIA
Cpe3 BKJIIOYAEeT JaHHBIE TT0 BCEM 00BbEKTaM) C KJIMMa-
TUYecKuMM yciioBusiMmu 3a 1991—-2020 rr. (puc. 2).
Csa3p yriiepona (uToMacchl ¢ TEMIIEpaTypoOil OTpHU-

KATAHOB u np.

maTejibHa, HO CTaTUCTUYecKu He3Haumnma (P = 0.15).
B paccmatpuBaeMoii 30He yBeJIMUeHHE TeMIIepaTyphl
BeJeT K YMEHBIIIEHHUIO BJIar000OECIIEYEHHOCTH U YBE-
JIMYEHUIO IIPOOJIEM C TPAHCIIOPTOM BOABI B KPOHBI
BBICOKUX JepeBbeB. BriojiHe JIOrMYHO, YTO CBSI3b YI-
Jepoga (puTOMacChl C OcCaaKaMH IIOJIOXUTEIbHAs,
IMOCKOJIBKY YBEJIMYEHHE OCAaIKOB YBEINIMBACT Bjla-
roodecrneyeHHOCTh. OQHAKO 3Ta CBS3b TOXE CTaTH-
cTUYecKy He3HauynMa. OTCyTCTBUE 3HAUMMOCTH CBSI-
31 yIyiepoja (puToMaccChl ¢ TeMIIepaTypoil U ocamgKa-
MU oITpeiessieTcsl HeOOoIbIIIMM 00bEMOM BEIOOPKH, a
TaK>Ke 3HAYUTEIBbHOI 10JIe HEOOBSICHEHHOI TUCIIep-
cun, popMupyemMoii, B 4aCTHOCTH, 3Aa(UIECCKUMU
YCJIOBUSIMU (HaropHble U MOMMEHHBIE NyOpaBhl, MC-
KYCCTBEHHbIC HAacaXIeHUS Ha paHee O0e3JIeCHBIX
yJacTKax) W ApyruMu pakropaMu (BO3pacT U IIOPOI-
HBII1 COCTaB JIECHOTO HACAXIEHMS, pa3IniMsl B BO3IEH -
CTBUU CPEIHETONOBBIX ¥ CE30HHbBIX ITOTOIHBIX ITApaMET-
poB). HanGoiree TecHast I1010XUTENbHASI CBA3b YIJIEPO-
nma ¢uroMaccel otMeueHa ¢ I'TK, xapakTepusyommm
COBMECTHOE JICICTBHE TeMIIepaTyphl M OCAIKOB BO BJla-
roo0eCceYeHHOCTH pacTeHUil. DTa CBsI3b OKa3bIBACTCS
cratuctTndecky 3HaunMom (P=0.035) naxe 1j1st UMero-
1eiicsa BBIOOPKH.

BroisiBiieHUIO KIIMMAaTUYE€CKUX 3aBUCUMOCTEN hu-
TOMAacChl JepeBbeB nyba IIOCBsIIeHa pabora
B.A. Yconpuena u np. (2020). OcHoBy IJjisi aHaIu3a
npeacraBsuiaa Oospinast Beioopka (500) MomenbHBIX
nepeBbeB nyoa u3 Poccuu, Benrpuu, bonarapuu, Ye-
xuu, YKpanHsbl, SAnoann. ITocTpoeHBI HEIMHEWHBIE
perpeccMoHHbIe YpaBHEHUSI, BKIIOYAMOIINE B Kaue-
CTBE HE3aBUCHUMBIX ITIEPEMEHHBIX HE TOJBKO KJIMMa-
TUYECKHE, HO U T.H. CTPYKTYpPHBIE IIEpEMEHHBIC, TO
eCThb ITapaMeTpHhl IepeBa, a UMEHHO BO3pacT, TUaMeTp
cTtBOJIa U BeicOoTy. IlokazaHoO, YTO B yMEPEHHO CyXMX
paiioHax (romoBas cymMma ocamkoB okKoyio 400 MM)
yBeJIMYeHNEe TeMIIepaTyphl IIPUBOIUT K YBEIUUCHUIO
¢duToMacchl. DTOT BBIBOJ, HE COINIACYETCSI C pPe3yJIbTa-
TOM HalIlIeTO HccienoBaHus (puc. 2a), a aBTOPHI [IU-
TUPYeMOii paboThbl CAMU OTMEUYAIOT OTCYTCTBUE COOT-
BETCTBUSI C paHee ITOCTPOCHHBLIMU MOJIECIISIMM IJIST
XBOMHBIX ApeBecHBIX ITopoxn (Ycombies u ap., 2019;
Usoltsev et al., 2019). lo6aBuM, 4TO B 00CYyKIaeMOit
paboTe He3aBUCUMOM IIEPEMEHHOI CIIYKUT CPeIHsIsI
TeMIlepaTypa sSsHBapsi, B TO BpeMs KaK COIJIAaCHO Ha-
UM AAHHBIM TI0 CTAaHLMUSIM CPEOHSISI sSTHBapcKas
TeMIlepaTypa CTaTUCTUYECKUE HEe CBSI3aHa CO Cpel-
HeromoBoii TemIieparypoii (P = 0.21).

ITpuMeHeHHBII BbILIE TTOAXOI K ONUCAHUIO BEJIU-
YHMH 3aI1acoB (pruToMacchl Kak GYHKIIMY KJIIMMaTIde-
CKUX MapaMeTpoB BMOJHE TPaAWLIMOHEH U UCTIOJb-
3yeTcsI BO MHOXKECTBe ucciaeaoBaHuii. CyllecTBEeHHO
0oJiee pelKU MOIBITKM BBISIBUTH M3MEHEHUE (DUTO-
MaccChbl APEBOCTOEB MO ASUCTBUEM UAYILIUX KIMMa-
TUYECKUX M3MeHeHUi. s pelleHust 3TOi 3agadyu
OBbLIIO TIPOBEICHO CpaBHEHUE TMSTUIETHUX U3MEHe-
HUi1 yriaepoaa hpUToMacchl B MOCAEA0BATEIbHBIX yUe-
tax (HanpuMep, udaMmeHeHue ot 2010 x 2015 r., wiau ot
2014 x 2019 r.) ¢ TpeHmaMu KIMMaTUYECKUX Tapa-
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METPOB, TO €CTh KoadduimeHTaMu Mpu He3aBUCH-
MOI TIEPpEMEHHOM B JIMHEMHOM PETrpeCCMOHHOM
ypaBHeHMU. Kak 1 B citydae ¢ puTomMaccoii, B aHaIu3
BKJIIOUUJIA CPEIHEroloBYI0 TeMIMepaTypy, T'OJOBYIO
cymMmy ocankoB 1 I'TK 3a maii-cenTssopbs. Cpasy oT-
METUM, YTO HM OJHA U3 PACCMOTPEHHBIX CBSI3eil He
Obu1a craructudyecku 3Hauumoit (P ot 0.112 no
0.823), moroMy CTpOTHMii BBIBOI W3 HPOBEICHHOTO
aHajii3a COCTOUT B TOM, UTO JOCTOBEPHBIX BO3leii-
CTBMIA U3MEHEHUS KJIMMaTa Ha 3arac yrjiepoja ape-
BOCTOSI HATH He ynanoch. OgHaKo MoJlydeHHbIe rpa-
¢duyeckue npeacTaBieHUs] JaHHBIX BCe K€ 3aCTyXKu-
BaIOT OOCY:KIECHUSI.

MOXHO OTMETUTH CIIa0yI0 CONMPSKEHHOCTh CHU-
>KEeHUS yriiepoaa (puToMacchl € MTOBBILLIEHUEM TeMIIe-
patypbl (puc. 3a). Ota cuTyaliusi BIOJHE COOTBET-
CTBYyeT OOHApyX€HHOM MJIsI 3aBUCHMMOCTH YIJIEpOaa
duToMacchl OT TeMIiepaTyphl (puc. 2a), 6oJiee TOro,
Jnaxe Kod(UIMEHTb PerpecCUOHHBIX ypaBHEHMIA
JocTaTouHO Onn3Ku. CoNnpssKeHHOCTh M3MEHEHM
yrjiepoaa (puToMacchl ¢ U3MEHEHMEM OCaIKOB BbI-
IJISIAUT HEOOBIYHO (puc. 30): YMEHBIIIEHUE OCaIKOB
(MMEHHO 3TOT BapuaHT U3MEHEHUS OCaJIKOB IIPeod-
JIagaeT) IMPUBOIUT K M3MEHEHMIO (PUTOMACCHI B CTO-
POHY YBEJIMYEHUSI. DTa COINPSKEHHOCTh MOJIHOCTHIO
MMPOTUBOIIOJIOKHA MpeNCcTaBJIeHHON Ha puc. 2a. Ha-
KOHeEIl, U3MEHEeHUsI yriepoga (puTomMacchl U u3Me-
Heangd I'TK He meMOHCTpHMPYIOT HUKAKOIM COIIps-
XkeHHocTu (puc. 3B). Bo3MoxHbIle 00BSICHEHUS
HaliICHHBIX AHTUUHTYUTHUBHBIX COIIPSKEHHOCTEM
MOTYT OBITh CBSI3aHBI C 0OJIee CIOXHBIMU 3aBUCH-
MOCTSIMHU HU3MEHEHMI (UTOMACCHI OT IIOTOIHBIX
YCIOBUi1, B KOTOPBIX MOTYT OBITh BOBJICUEHBI BHYT-
pUCE30HHbBIE B3aUMOJIEHACTBUSI.

Kpome Toro, BaxkHBII acMeKT CBsI3aH C BbICOKOI
YCTOMUYMBOCTBIO JIeCOB (II0 CPaBHEHUIO C IPYTUMU
THUITAMH 3KOCHCTEeM) K TTOmIep:KaHUI0 CBOUX (PyHK-
1y Ha ¢poHe u3MeHeHU BHelIHUX ycaoBuii (I1y3a-
yenko, CkynkuH, 1981; Ilyzauenko, CaHIJIepCKUiA,
2009; u np.). OTCyTCTBHE 3HAYMMbBIX COMNPSIKEHHO-
cTeit Mexay U3MeHeHUsIMU (UTOMACChl U U3MEHE-
HUSIMU KJIMMAaTUYECKUX TapaMeTpOB O3HAYaeT, YTO
MocJIeAHNE He BBIXOIST 3a IIpeae)ibl Bapualuii, KOTO-
pbI€ MOTYT OBITh CIVIA>K€HBI MEXaHM3MaMU CaMOpPeTy-
JISILIAM JIECHBIX 3KocucTeM. Hy:kHbI 160 6oJjee min-
TeJIbHbIE (B CPAaBHEHUY C PACCMOTPEHHBIM IISITUJICT -
HUM mepuoaoMm), aubo Oojee MaciuTaOHBIE IIO
aMIUIATYIe KJIMMaTU4eCKUe U3MEHEHUSI, HalIpuMep,
JUIUTeNbHbIE 3acyxu. B yacTHocTu, B bapry3uHckoit
KoTJIoBHHE B 2016 T. 6bIJIa 3apeTUCTPUPOBaHa THOETb
JIECOMOJIOC M3 COCHBI OOBIKHOBEHHOH M TOIIOJS
Oab3aMMUYECKOTO IT0C]Ie JIMTeabHOM 3acyxu 2015 1.
(YoyrynoB u np., 2017). B CesepHom Ilpukacnuu
nepuon 2000—2009 rr. okazajics KpaitHe HebGyaro-
OpUSTEH IS JIECOBBIpAIIMBAHMS M3-3a TEIUIBIX 31M,
MOBTOPSIONINXCS 3aCyX, YMEHBILIEHUS OOIIIET0 KOJIH-
YecTBa CHera, 4To IIPUBEJIO K MACCOBOMY YCBIXaHUIO
necHBIX KynbTyp (CamanoB, Cuzemckas, 2020).
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(@)

P y=—54.175x + 16.163
R?=0.1443

Tpenn Temnepatypsl, °C rogx!

(6)

° y=—0.2333x — 6.6896
R*=0.2208

TpCHIl 0CaJIKOB, MM l“O,IIi1

(8)

[

e—0.01 0 0.01 0.02
n (]
b y = 114.07x + 0.742

- R?>=0.0053
[ ]

Tpeun I'TK, rog~!

Puc. 3. CBs3b uaMeHeHus yriepona hpUToMacchl IpeBO-
CTOSI UCCJIEIOBAaHHBIX OOBEKTOB C UBMEHEHUEM KJIMMAaTH -
YECKMX [TapaMeTpoB: (a) — CPENHETr0I0BOM TeMIepaTyphl;
(6) — ropoBoit cymmbl ocankos; (B) — ['TK no I T. Censi-
HUHOBY 3a Mali—CEHTSIOPb.
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3AKJIIOYEHHME

CoBpeMeHHbIe KIUMaTU4YeCKe U3MEHEHMS YCU-
JIMBAIOT CBOU IIPOsIBJIEHUS. B ccienyeMom peruoxe,
OXBaTHIBAIOIIMM JieCHble HacaxneHus B IleH3eH-
ckoii, benroponckoit, BopoHexkckoii, Boarorpan-
CKOIT 1 ACTpaxaHCKOII 00JIaCTSIX, POCT CPEIHETOI0-
BOM TeMIIepaTypbl Bo3ayxa oT HopMbI 1961—1990 rr. K
HopMe 1991—2020 rr. coctaBui 1.13°C, uto B 2.5 paza
OoJIbllle, YeM B CpeIHeM I10 IuiaHeTe. I omoBbIe CyM-
MBI OCaIKOB IIPH 3TOM YMEHBIIMIMCH ¢ 448.2 MM 10
445.4 mm. CpenHee 3HAUYCHHE THUIAPOTEPMUYSCKOTO
koaddunmenta I.'T. CensitHUHOBA 32 Mail—CEHTSIOPb
B 1961—1990 rr. cocrasmusuio 0.85, aB 1991—-2020 rr. —
0.79. 3amac yriepona ¢puToMacchl IpeBOCTOSI B UC-
CJIeIOBAaHHBIX JICCHBIX HACAXICHUSIX BapbUpPOBaJl OT
385+ 741Cra' 10270.6 = 52.8 T Cra'. [Ipu no-
BTOPHBIX 00C/IeIOBAaHUSIX, IIPOBENCHHBIX pa3 B 4—5 JIeT
(2010—2011, 2014—2015, 2019—2020 rr.) OBLIU BBISIB-
JIEHBI KaK yBEJIMYEHUs, TaK U YMEHbIIIEHUS 3aI1acoB
yoepoga (puTOMacChl, COCTaBJISBIINE 3a IISITUJICT-
Huii uaTepBan ot —23.8 10 31.9 T C ra~!. CpaBHeHUE
3aIacoB ymiepoaa (GUToMacChl ¢ KJIIMMAaTUYEeCKUMU
XapaKTepPUCTUKAMU BBISIBUJIO CTATUCTUYECKU JOCTO-
BepHylo c¢Bs3b ¢ I'TK 3a maiti—ceHTsa6pb. OmHaKo
CpaBHEHHUE M3MEHEHNM (DUTOMACCHI C U3MEHEHUSIMU
CPEIHEroI0BOM TeMMepaTyphbl, TOAOBBIX OCAaaKOB U
I'TK 3a Maii—CeHTSI0pb HE BBISIBUJIO 3HAUMMBbIX 3aBHU-
cumocTeii. BeposTHO, OTCYTCTBUE 3HAUMMBIX CBSI3€iA
oIpeAesieTCss YCTOMYMBOCTBIO JIECHBIX 9KOCHCTEM,
oOecrneunBampIIeii coxpaHeHNE UX (DYHKIIMIA Ha Bpe-
MEHHBIX MHTEepBaIaX B HECKOJIBKO JIET.

Baaromapaoctu. ABTOpBI BbIpaxaroT Ojaromap-
HOCTBh KaHIMaary omoiormyeckmx Hayk O.B. Yect-
HbIX (MOCKOBCKUII TOCYIapCTBEHHbBIM YHUBEPCUTET
uM. M.B. JJomoHOCOBa) 3a ygacTue 1 IIOMOIIb B IIPO-
BEJIEHUM T10JIEBbIX PAbOT.
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Climate Affecting the Carbon, Phytomass and Litter Stocks in Forest Stans
of the South of the European Russia

V. V. Kaganov" *, D. G. Zamolodchikov’ 2, and A. S. Mostovaya!
ICenter for Forest Ecology and Productivity of the RAS, Profsoyuznaya st., 84/32, bldg. 14, Moscow, 117997 Russia
2High School of Economy, Pokrovsky blvd, 11, Moscow, 109028 Russia

*E-mail: saganss@rambler.ru

Modern global climate change manifests in an ever intensifying fashion, affecting anthropogenic and natural
systems. Bioclimatic models predict significant shifts in biome boundaries, including a reduction in the for-
ests’ proportion in the forest-steppe areas. This process can also affect carbon stocks. The aim of the work was
to assess the impact of climate and its changes on the values and their changes of the phytomass’ carbon stocks
of forest stands according to the data of repeated surveys of permanent sample plots. In the southern regions
of the European Russia, 8 forests were selected and trial plots were set up. Repeated surveys were carried out
on the test plots in 2010—2011, 2014—2015, 2019—2020. The carbon reserves of the living and the dead com-
ponents of forest stands were calculated according to taxation characteristics. The litter carbon stocks were deter-
mined by the gravimetric method. The meteorological information analysis was carried out using data from the
meteorological stations closest to the objects of study. Average annual temperature for 1991—2020 increased com-
pared to 1961—1990. by 1.13°C, which is 2.5 times more than the global average. At the same time, annual precip-
itation decreased from 448.2 mm to 445.4 mm. The average value of the G.T. Selyaninov’s hydrothermal coefficient
for May-September during the 1961—1990 period was 0.85, and 0.79 during the 1991—2020 period. The stock of the
phytomass carbon in the studied forest stands varied from 38.5 + 7.4t Cha~' t0 270.6 + 52.8 t C ha—!. Repeated sur-
veys revealed both increases and decreases in phytomass carbon stocks, which ranged from —23.8 to 31.9t C ha™!
over a five-year interval. The phytomass carbon stocks and climatic characteristics analysis revealed a statis-
tically significant correlation with the HTC for May-September. However, comparison of changes in phyto-
mass with changes in the average annual temperature, annual precipitation and HTC for May-September did
not reveal significant dependencies. The absence of significant correlations between changes in phytomass
carbon and climatic parameters’ changes can be determined by the forest ecosystems’ stability, which ensures
the preservation of their functions over several years intervals.

Keywords: forest crops, shelter belts, highland oak forests, carbon stock, phytomass, dead wood, forest litter, cli-
mate change.
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