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ABSTRACT. The paper presents the results of a dendroclimatic analysis of larch trees growing in the
Arctic regions of Northeast Russia. A comparative analysis of dendrochronological parameters and cli-
matic response of generalized regional chronologies was carried out. The results of dendroclimatic anal-
ysis showed that different areas have their own characteristics of the radial growth reaction.
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1. Introduction

The study of the response of woody vegetation
in the Arctic regions of Russia is currently receiving
increased attention due to an increase in air tempera-
ture, which in these regions is several times higher than
the global average (Rantanen et al., 2022). Warming
in the boreal forest zone expands the range of woody
vegetation to the north and contributes to shifts in the
beginning and duration of the growing season, leading
to the degradation of permafrost. Ecosystems located
in Arctic regions are the most sensitive to changing
climatic conditions, and assessing the rate of these
changes in space is an important task.

It is known that the growth and development of
forest ecosystems along the circumpolar belt at high
latitudes mainly depends on air temperature during
the growing season (Schweingruber and Briffa, 1996;
Vaganov et al., 1996). The collection of dendrochro-
nological material for dendroclimatic studies was car-
ried out in extreme conditions for tree growth, where
the temperature signal in the chronologies is the stron-
gest, which usually makes it possible to obtain similar
chronologies within each dendroclimatic region.

The purpose of the work is to obtain representa-
tive generalized chronologies for the width of larch tree
rings in the northeast of Russia, spatial analysis of the
climatic response of radial tree growth and assessment
of the potential of the resulting tree-ring chronologies
for climate reconstructions.
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2. Materials

The study area is limited from the west by the
eastern tip of the Taimyr Peninsula and reaches the
village of Chersky, Nizhnekolymsky ulus, Republic of
Sakha (Yakutia). The transect under study is 2100 km
long. located between 72-68 latitudes and 101 - 161
longitudes. The study materials were collected between
2012 and 2021. at 23 sites. For dendroclimatic analy-
sis, the period from 1960 to 2012 was used. The choice
is related to the duration of the obtained chronologies,
as well as the quality of climate data for the Khatanga,
Deputatsky, Kyusyur, Yubileiny, Chokurdakh and
Chersky meteorological stations.

3. Result and Discussion

To perform regionalization and comparison of
sites, a correlation analysis was carried out between
data from all analyzed habitats. Based on the closeness
of correlations, the areas were divided into 5 sepa-
rate groups according to their territory - Taimyr group
(TY), Lena and Omoloy river basin area (LO), Ust-Yana
group (UY), Indigirka river basin area (IND), basin area
Kolyma River (CH). It is shown that each of the den-
droclimatic regions is characterized by its own charac-
teristics of the response of the radial growth of trees to
the influence of climatic factors. Thus, within TY, the
radial increase shows a significant positive correlation
with the temperature of June and July, while in areas
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on the territory of Yakutia only in June.

Calculation of moving correlation coefficients
between tree-ring width chronologies and climate
data over a 25-year window showed that the response
of radial growth to air temperature and precipitation
during the growing season varies over time. For the
Taimyr group of sites, a gradual increase in the connec-
tion with air temperature has been observed in recent
decades. An increase in the negative impact of atmo-
spheric precipitation in June was also recorded to sig-
nificant values (p <0.05) starting from the 1975-1999
period. For the LO region, there is a decrease in the rela-
tionship with air temperature in June and an increase
to significant values (p<0.05) in May air temperature
starting from 1970-1994. For the UY group, the influ-
ence of air temperature in June at the end of the stud-
ied period decreases, and the negative influence of pre-
cipitation in this area increases significantly (p<0.05)
for June from 1979-2003, and for May from the period
1977-2001. For the IND region, the influence of June
air temperature decreases towards the end of the study
period, and the negative influence of precipitation in
May increases from 1967-1991. For the Kolyma group
of CH sites, a significant (p <0.05) influence of air tem-
perature is observed in June from 1986-2011, as well
as in August for certain periods.

4. Conclusions

This work shows the promise of dendroclimatic
and dendroecological studies in the northeast of Russia,
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aimed at understanding the characteristics of the
growth dynamics of woody plants for various habitats
in a changing climate.
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AHHOTAILHA. B pabote mpegocTaBjieHBl pe3yJbTaThl AEHAPOKJIMMATUYECKOrO aHaIu3a AepeBbeB
JIMCTBEHHMUIBI, NTpon3pacrarmue B Apkruiyeckux perrnoHax Cesepo-BocTtoka Poccuu. ITpoBenieH cpas-
HUTEJIbHBIN aHa/IN3 JeHAPOXPOHOJIOTMYeCKNX TapaMeTpOB U KJIMMAaTU4eCKOro OTKJIMKa 0000IeHHbBIX
peruoHaJIbHBIX XPOHOJIOTUH. Pe3ysibTaThl AeHAPOKINMATUYECKOro aHajIu3a [OKa3ajid, YTO B Pa3HbIX
palioHax xapaKTepHBI CBOM 0COOEHHOCTU peaklUy paguaabHOro IPHUpOCTa.
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1. BBeaenue

W3y4yeHUI0 peakuu APeBECHON PacTUTEIbHOCTU
B ApKTHueckux perroHax Poccum B HacTosIiee BpeMs
yIeJisieTcsl TIOBBIIIIEHHOEe BHUMAHWE B CBSA3U C YBEJIU-
YyeHHEeM TeMIepaTyphl BO3/IyXa, KOTOPOE B AAaHHBIX
pervoHax B pa3bl IPEBHINIAET CPeqHUE TJI00AbHBIE
snavenus (Rantanen et al., 2022). [TorensieHue B 30He
OopeaJIbHBIX JIECOB PaCHIMPEHHI0 apeajioB JpeBeCHOMN
PACTUTEILHOCTH Ha CeBep U CIOCOOCTBYIOT CIIBHUTaM
B Havajle U JJINTEJIbHOCTU BETeTal[IOHHOTO TEPUO/IA,
BeJleT K Jlerpajaluyl BEYHOU MeP3JIOTH. DKOCHUCTEMBEI,
pAacHoJIoKeHHBIE B apKTUYECKUX pavioHax, SBJISIOTCS
HauboJiee YyBCTBUTEJIbHBIMU K U3MEHEHUI0 KJIMMATH-
YeCKHUX YCJIOBUMH, U OIleHKA CKOPOCTU 3TUX NU3MEHEHUN
B IIPOCTPAHCTBE SBJISIETCS BAXHOU 3ajauei.

W3BeCTHO, YTO POCT U PA3BUTHSA JIECHBIX JKOCH-
CTeM BIOJIb [IMPKYMIIOJISIPHOTO TTOSICA B BBICOKUX IITHUPO-
TaX B OCHOBHOM 3aBHUCHUT OT TeMIEPATypPhl BO3/IyXa BO
BpeMs BereTaruoHHoro nepuofda (Schweingruber and
Briffa, 1996; BaraHos u 1ip., 1996). C60p AeHAPOXPOHO-
JIOTUYECKOT0 MaTepuasia sl JIeHIPOKJINMAaTUIeCKUX
VICCJIE/IOBAHUI TPOBOJWJICA B OKCTPEMAJIbHBIX IJIs
poCTa JIepeBbEB YCJIOBUSX, TJI€ TEMIIEPATyPHBIA CUT-
HaJI B XpOHOJIOTUAX HauboJiee CUJIBHBINA, YTO OOBIYHO
MO3BOJIAET MOJIYYUTHh CXOXKE XPOHOJIOTHHU B TpeJiesiax
KaXJqo0To JIeHIPOKJIMMAaTUYECKOTO palioHa.

Llesib paboTH ABJIAETCA MOJIyYEHUE PErpe3eHTa-
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TUBHBIX 00O0OIIEHHBIX XPOHOJIOTHUH IO MIMPUHE JPeBec-
HBIX KOJIEI] JINCTBEHHUIIBI Ha CeBepO-BOCTOKe Poccuy,
IIPOCTPAHCTBEHHBIN aHa/IN3 KJIMMaTHUYecKOro OTKJIMKa
paauaabHOrO IPUpOCTa JEepeBbeB U OLleHKa MOTeHIU-
ajla MOJIyuYeHHBIX [ApeBeCcHO-KOJIbL[eBBIX XPOHOJIOIUH
JUIs1 PEKOHCTPYKIMIT KJIMMaTa.

2. MaTtepuanbl 1 MeTOAbI

PaiioH uccienoBaHuA ¢ 3amajia orpaHUYeH BOC-
TOYHON OKOHEYHOCTHIO T-Ba TaliMBIp U TOXOOUT IO .
Yepckuii HikHekosiBIMcKoOro yiiyca, Pecriybniuku Caxa
(Axytusa). Hsyyaemblll TpaHCEKT IPOTSKEHHOCTHIO
2100 kM. pacnosyaraerca Mexny 72-68 muporamu U
101 — 161 gosroToii. MaTepuaJsl ncciiefoBaHuA ObLIN
cobpansl B nepuop ¢ 2012 mo 2021 rr. Ha 23 yyact-
kax. JlJia [eHApOKJIMMATHYEeCKOro aHaji3a HCIOJIb-
3oBaJsica nepuof ¢ 1960 nmo 2012 roga. Beibop cBsA3aH
C UIUTEJIBHOCTBIO MOJIyYeHHBIX XPOHOJIOTHIH, a Takxe
KayecTBOM KJIMMaTHYeCKUX NaHHBIX AJIA MeTeopoJio-
ruyeckux cTraHuuii XataHra, [emyrartckuii, Krociop,
HO6unetineiii, Yokypaax u Yepckuil.

3. Pe3ynbTaTtbl U 06Cy)KAEHUA

[ BBEIIOSTHEHUS paliOHMPOBaHUA U CpaBHEHUA
y4acTKOB, ObUI NpOBelleH KOPPEeJIALMOHHBIN aHaIu3
MeXJy OaHHBIMU U3 BCeX aHaJIM3UPYyeMBIX MecTOOOu-
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TaHuii. Mcxos U3 TeCHOTHl KOppPeJIALMOHHBIX CBA3eH
y4acTK{ ObUIM pasfiesieHbl Ha 5 OTHeJIbHBIX TPyNIl IO
TeppUTOpUU IIPUHAJIEKHOCTU — TaliMbpIpckasA rpymnmna
(TY), patioH 6accetina pek Jlena u Omouoii (LO), YcTb-
fAnckas rpynna (UY), paiion 6acceiiHa peku UHOurupka
(IND), patioH 6acceiiHa pexu Kossima (CH). [TokazaHo,
YTO JIA KaXIOro U3 AeHAPOKJINMaTHYeCKUX paliioHOB
XapaKTepHB CBOM OCOOEHHOCTU peakIuy paanab-
HOI'O IIpPUpOCTa JiepeBbeB Ha BJIMAHME KINMaTUYeCKUX
¢dakropos. Tak, B npefenax TY paaguanbHbIN IPpUPOCT
[OKa3blBaeT 3HAYMMYIO IIOJIOXKUTEJIbHYI0 KOppeJIALu-
OHHYIO CBA3b C TeMIepaTypoi UIOHA U UI0JIA, TOrAa KaK
Ha yyacTKax Ha TeppuTopuHu fKyTUM TOJIBKO UIOHS.

Pacuer cxoib3anux Ko3Q@UIMEHTOB KOppeJd-
LUK MeXy XpPOHOJIOTHAMY HIMPUHBI IpeBECHBIX KOJIell
Y KJIMMAaTHU4eCKMMM JaHHBIMU C OKHOM B 25 JIeT IoKa-
3aJI, 4TO OTKJIUK pajuajbHOTO IIpUpocTa Ha TeMIlepa-
Typy BO3[lyXa M BBIIABIIMX OCAJKOB 3a BereTaruoH-
HBIN NlepuoJ] MeHseTcs 1o BpeMeHU. A TatiMbIpcKoil
TPYIIBl y4acTKOB HabJrofaeTcsA MOCTelleHHOe YBeJIu-
yeHHe CBA3M C TeMIlepaTypoll Bo3fyxa B IOCJiefqHUe
Jecarwierua. Taxxke 3adUKCHPOBAaHO yBeIudyeHUe
HeraTuBHOe BJIMAHNE aTMOC(EepHBIX 0CaAKOB HIOHA A0
3HAuYUMBIX 3HaueHui (p<0.05) HaumHasa ¢ 1975-1999
nepuoga. J{na pernona LO HaGogaeTca yMeHbIIeHUA
CBA3U C TeMIlepaTypol BO3[yXa HIOHA U yBeJIMUYeHU:A
[0 3HauuMbIX 3HaueHuil (p<0.05) Temneparypa BO3-
ayxa Mad HauuHaA ¢ 1970-1994 rr. [na rpynne UY
BJIMsAAHME TeMIlepaTyphl BO3[lyXa UIOHA B KOHIle H3y4Ya-
eMoro Iepruofa yMeHbIIaeTcsA, a HeraTUBHOe BJIMAHNE
BBINIABIIINX OCAJAKOB B 3TOM patioHe 3Hauumo (p <0.05)
yBeJInuMBaeTcA 1A uoHA ¢ 1979-2003 rr., u aia mas
¢ nmepuoaa 1977-2001 rr. [{na pationa IND BiusnHume
TeMnepaTypbl BO3[yXa HIOHS yMeHbIAeTCsA K KOHILY
M3y4yaeMoro Iepuoja, W yBeJuuMUBaeTcs HeraTHUBHOeE
BJIMAAHYE BBINABIINX OCAJAKOB B Mae HayuHas ¢ 1967-
1991 rr. [lns KoJIBIMCKOH rpymsl yyacTkoB CH Habtio-
naercsa 3Hauumoe (p<0.05) BiusAHMEe TemIiepaTyphl
Bo3Ayxa B uioHe ¢ 1986-2011 rr., a TakXe B aBrycre
JIs1 OTAEJIbHBIX IIepUOIOB.
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4. BoiBOADI

JanHas pabora moka3spiBaeT IepCleKTUBHOCTD
MpOBeIeHUsT IeHAPOKJIMMATUYeCKUX U JIeHAPO3KOJIO-
raYecKux HCCJIeJOBAaHUI Ha ceBepo-BoCTOKe Poccuy,
HaIleJIeHHBIX Ha MOHMMAaH1e 0COOEHHOCTEHN MUHAMUKU
pocTa JipeBecHbIX pacTeHU /151 pa3JInYHbIX MECTOOOU-
TaHUH B YCJIOBUAX MEHSIOLIErocs KJIuMara.
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