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PeakIus JleCHBIX 3KOCHCTEM Ha MEHSIONINecs KINMaTHYeCKUe YCJIOBUS SIBJSETCS TeMOH MHOTHX HCCJeJoBa-
Huil. B Hacrogmeii pa6ore uepe3 KIUMaTUUeCKUe MapaMeTpbl BBIACHAIOCH BiaugHue CeBepoaTIaHTHUeCKOro KoJe-
6anusa (CAK) Ha HekoTOpble BUABI JepeBbeB, Ipouspacraonme B paiione r. Tomcka (foro-Bocrok 3amagnoit Cu-
6upu). C HCIOJIb30BAHUEM Ja3ePHOTO ONTHKO-aKyCTHYECKOTO a30aHAMM3aTOPa MOTYYeHbl XPOHOJOTHU Ta30BbIX
po6 CO,, (CO;y + HyO), U3BJIEUEHHBIX 110/ BAKYYMOM M3 KOJIEIl CIIMJIOB PSila XBOWHBIX U JUCTBEHHBIX [€PEBbHEB.
Ananus xponosnoruu CAK, MOTy4eHHBIX TAa30BBIX XPOHOJOTHH U KJINMATHYECKUX MapaMeTPOB MOKa3asl CJIeIyio-
mee: 1) Temmeparypa Bosayxa B paifone r. Tomcka sHaunmo koppemupyer ¢ ungekcom CAK; 2) kpocc-crek-
TPAJbHBIH aHAJIN3 XPOHOJOTHI Ta30BBIX COCTABJISIONINX CIUJIOB JIICTBEHHDBIX J€PEBbEB € TeMIEPATypOil BO3AyXa
3a BeTreTAIIOHHBIN IepHo/ YKa3blBaeT Ha HAJMYNe KOT€PEHTHBIX KoJieOaHUil B 06JACTH YeTBIPEXJIETHETO IMKJIA;
3) o6Hapy:xeHo HenocpeacTBenHoe BiugHine CAK Ha mapaMeTpbl fiepeBbeB: HaiiieHbl K03 UIMEHTHI KOPPEJISIIT
ungekca CAK ¢ xponosioruamu CO,, (CO, + H,O) u mupuHoii KoJel mectu cnuioB aepesbes (u3 BocbMu). Cue-
naH BbIBoJ, uTo CAK MOKeT BJMATh Ha >KU3HEAEATENbHOCTh HEKOTOPHIX BUAOB JepeBbeB Jecos Cubupu (Ha de-
ThIpeXJIETHEM BpeMeHHOM MacinTabe). Pesybrarthl paGoThl MOTYT GbITh UCIIOJAb30BAHBI MPU U3ydeHUU GrochepHO-
aTtMoc(epHBIX TIPOLECCOB JJIS yueTa BJIMSIHHUA Ha JieCHbIe 9KOCHCTEMbBI yAAJeHHBIX HCTOUYHHUKOB BapHAIUU ATMO-
chepHOTO [TaBIEHUS.

Kaouesvie caosa: Cesepoatnanrudeckoe komnebanue, CO,, (CO,+ H,O), roguunble KoJbla, MUKJIMIHOCTD;

North Atlantic Oscillation, CO,, (CO, + H,0), tree rings, cyclicity.

BBeaenne

JlecHble 3KOCHCTEMBI OKa3bIBAIOT 3HAUUTEIHHOE
BJUSHNE Ha cocTaB atMocdepbl. 'a30060MeH cHCTeMbI
«jec—arMocepay M3MEHSET KOHIIEHTPAIMIO TaKUX aT-
MochepHBIX TazoB, kak CO,, CHy; CO, SO, NOg
u O3 [1]. KpoMe Toro Jieca UTpaioT 3HAYUTETBHYIO POJIb
B BOJHOM OGajiaHce: IPUMEDPHO [IBe TPeTH TOJ0BOTO
KOJIMYeCTBA OCAIKOB B GOpeaTbHBIX JecaX BO3Bpallla-
eTca B atMocdepy mpu TpaHcnupanuu [1]. Bopeann-
HbIE Jieca, 3aHuMalomme okoo 10% cyin, mocTaBasioT
B arMocdepy ps/l JeTYyIuX BEIIeCTB, KOTOPbIE SIBJISIOT-
CSI OCHOBHBIMHU TIPEINIECTBEHHUKAMU OPTaHMYECKOTO
asposoiiga [1]. Pe3koe m3aMeHeHNe KJINMATHYECKUX YC-
JIOBUl B TIOC/Ie[lHEE BPEMSI MOKET UMETh CYIIeCTBEH-
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Hble TIOCJIeJICTBUI IS JIECHBIX CHCTeM. DopeasibHble
Jeca — OJHA U3 JKOCUCTEM, Tle yKe HaOIoaroTcs
61ou3noIOTNYeCKre U3MEHEeHUsl, CBsS3aHHBIE C KJIH-
MaToM. Bimganne W3MeHAOMUXCS KJINMATHIECKUX YC-
JIOBUII Ha COCTOSHHE JIeCOB IIOCTOSTHHO H3ydaetcst [2].

HecMoTpst Ha 60JIbITIOE KOJTHYECTBO paboT, TTOCBSI-
MEHHBIX HUCCJIeIOBAHMI0 aJanTalliid pacTeHUil K MeHs-
IONAMCS BHENTHUM YCJOBUSM, BOMPOC OIIEHKU COB-
MECTHOTO JeWCTBUSI TPHUPOAHBIX U aHTPOIIOTEHHBIX
¢akTOpoB ocTaeTcss AUCKYCCHOHHBIM. CUHTaeTcsi, 4TO
HanboJiee 0OBEKTUBHBIM TIOKa3aTeJeM peaKInHd pacTe-
HUIl Ha W3MeHeHNe BHEITHUX YCJOBWIl SBJSETCS WX
COj-ra3o06MeH, KOTOPBIN [TOCTyIEeH JJs HelpepbiB-
HbIX u3Mepenuii [3]. MeToauku mccjieoBaHUS XPOHO-
Joruii ocratouHbix razos CO,, (CO,+ H,O) B Koib-
1axX CIOWJIOB [IepeBbEB, WCMOJb3yeMble HaMU, JaioT
BO3MOKHOCTb TIPOCJIEJUTh TIOTOJANYHOE BO3/EHCTBIE
BHeITHUX (axkTopoB Ha AuHAMUKY BbiJeneHus CO,
JepeBbsIMH 1 TIPOAHAIN3NPOBATh 0COOEHHOCTh WX IIHK-
JITIECKUX XapaKTePUCTHK.
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V3yuyeHne BIMSHEUS OJHOTO U3 BHEITHUX (pakTo-
pos — Ceepoarnantndyeckoro koseGanus (CAK) —
Ha JIPEBECHYIO PACTUTEIbHOCTh EBpOINDI MOKa3a10, 4To
BapHUallMK IIMPUHBI KOJIEI] IePEBbEB MUXTHI HA OOIINP-
HOlt Tepputopuun or Yexum g0 HMramum 3aBucuT OT
rkonebannit CAK [4]. Taxoit >xe adpdext 3adpuxcu-
poBaH U B A3uu: BbBIABJEHA KOPPENSIHs WHIEKCA
CAK u wu3MeHeHHWii JieJOBO-TEPMUUYECKUX IIPOIECCOB
03. baiikan B8 XX B. [5]. Xota npupoga CAK 10 KoH-
1la He usydeHa [6], u3BecTHO, 4TO JalbHUE CBSI3U aK-
THBHO BJMSIOT Ha IUPKYJISAINOHHBIE TIPOIIECCH B aTMO-
cepe u BmosiHe Bo3MokHO, uTo CAK Mor/o ocTaBUTH
CBOW cjlei B JKU3HENESITEJbHOCTH CHOMPCKUX JIECOB.

Ilens HacTosAmelt paboTbl — BBISCHUTD, CYIIECTBY-
€T JIN KOPPeJIAINOHHAsA cBsA3b Mexxay uniaekcamu CAK
u xponojoruamu CO,, (CO,+ H,O) B comaax me-
peBbeB KaK 3JieMeHTOB JiecoB 3amnagHoii Cubupu. Bbr-
6paHbl CJeIyole BUIBI JePEBbEB: COCHA OOBIKHOBEH-
Has (Pinus sylvestris 1..), nucreennuria cubupckas (La-
rix sibirica Ledeb.), cubupckuii xeap (Pinus sibirica
Du Tour), Gepesa nosucias (Betula pendula Roth),
ocuna (Populus tremula 1.), 4epeMyxa OGBIKHOBEH-
Hast (Prunus padus L.), usa Genaa (Salix alba 1.),
muna cepauesngnas (Tilia cordata Mill.). Bwi6op
o6ycioBieH TeM (aKToM, YTO JaHHBIE BUIBI BBITIOJ-
HSIOT 3HAYUMbIE 3KOJIOTHYECKUE (DYHKIUU B JIECHBIX
JKOCcHCTeMaX, a OOJIBIIMHCTBO U3 HHUX SBJSIOTCS OC-
HOBHBIMH JIeCOO6Pa3yIOIUMH TIOPoJaMu  60peaybHOTO
1 yMepeHHOTO nosicoB Poccum.

MaTepI/IaJ[bI Hh METO/bl

UccrenoBanusg MPOBOAWINCH C WCHOJb30BAHUEM
CIIUJIOB CTBOJIOB JIepeBbeB, MPOU3PACTAONINX B paiioHe
r. Tomcka (56°30" c.mr., 84°58'B.; ) M BOKPYT Hero
(toro-Bocrox 3amagnoit Cubupu). Cruabl UBbI, Gepesbl
1 JIUTIBI 6pajich B 4epTe TOPOJa, YepeMyXu — B IPH-
ropozie (AKaJIeMropo/iok), OCHHBI — B JIECHOM MacCHBe
(41 km or 1. Tomcka). Uncao Kosel JUCTBEHHBIX Jie-
peBbeB BapbupoBasioch oT 23 no 40. Keap cubupckuii
IIPOM3PACTAJ B IPUIIOCETKOBOM Ke/lpoBHUKe 1. Tpy6a-
yeBo (4 kM ot 1. ToMcka), mccaeayeMbiii psaja cocTas-
a1 100 xosen. Crubl cCOCHBI OBLIN B3ATHI B TUMUPS-
3eBckoM 6opy B 10—15 kM k 3amamy or Tomcka (ior
Tomckoil o6macti). Y gepeBbeB, YIABUIMX IIOCHE BET-
poBama B 2015 r., YMCIO KOJEel BapbHUPOBAJIOCH OT 43
no 49. JlaHHble TIO COZEP:KAHUIO OCTATOYHBIX Ta30B
B [IpeBecHHe KOJIell paHee MOJPOGHO OIMCHIBAIUCH
B ymmreparype [7, 8].

g wmccienoBaHWS Ta30BBIX KOMIIOHEHT, JeCOp-
O6MPOBAHHBIX TIOl BAaKyyMOM, WCIIOJb30BAJICSI KOMIIBIO-
TEPU3UPOBAHHBIN OMTUKO-aKYCTHUECKWIl JIa3epHbBIN Ta-
30aHAIN3ATOP C TepecTpanBaeMbIM BOTHOBOAHBIM CO;-
nasepoM (IpejiebHast 4yBCTBHTEIbHOCTh 2 - 107 cM™!
npu Momuoctu W = 70 MBr). IllupuHa ToAMYHBIX
KOJIeIl Ha CIIJIaX M3Mepsach Ha MOJyaBTOMATHYECKOM
xomiekce LINTAB ¢ Tounoctsio 0,01 MmM. B pabote
TaKe HCIO0JIb30BANCh JaHHble U3MepeHuil Tpu3eMHon
TeMIIepaTypbl BO3JyXa W CYMMBI OCAJIKOB Ha TOCyIap-
cTBeHHOiT MereocTanunu ToMcka (CHHONTHYECKHH WH-
nexkc BMO 29430).

JII Kpocc-CIeKTpabHOTO aHAJIN3a NPUMEHSIC
MeTOJ MaKCUMaJIbHOII aHTpoTHH [9], B OCTAJBHBIX CJIy-
YagxX CHeKTPAJbHBIN aHAIN3 TPOU3BOAMICS C TIOMO-
mpio naketa mporpamm ORIGIN.

B pa6oTe HUCIOIb30BAIUCH CpeIHEMECTYHbIe 3Ha-
venns uHaexkca CAK 3a 1950—2023 rr. [10]. Muugekc
CAK omnpezernsancs kak pa3HOCTb HOPMHUPOBAHHBIX
aHOMAJINl TIPU3EeMHOTO JaBJeHWA MeXAy cT. [lonTa-
Menrana (Asopckue octpoBa) u Axypeiipu (Vcaan-
qus) B CebepHoii ATiantuke [6].

PesysbraTel U 00Cy:KaAeHHE

Cea3b CAK c padom napamempos

Ha puc. 1 mpuBeJieHbI pe3yabTaTbl CHEKTPAIBHOTO
anaamusa naMenuuBoctn uugekcos CAK (tpena yaa-
nen). Puc. 1, a npexacrasiager crektp unzgekca CAK,
ocpeaHernoro mo 12 mecamam, 3a 1951—2023 rr. Ilo-
CKOJIBKY CUYNTAeTCs, YTO MMEHHO B XOJOJIHBIN TePHO.
CHHXPOHU3AINI MeXAy IeHTpaMu JelcTBHUS aTMocde-
pol Hawbostee BbipaykeHa [11], To puc. 1, 6 wumocTpu-
pyet cnekTp ungekca CAK, ocpeHEHHOTO MO YeTbIPeM
3UMHUM MecsaiaM (eka6pb MPONLIOTO ToJa — MapT
TeKy1ero). B aTo BpeMst epeBbsl HAXOAATCS B TIEPUOJE
mokost u He pactyT. Ha puc. 1, 6 mpeacraBieH crekTp
WHJIEKCA, OCPETHEHHOTO TO TIATHMECSIYHBIM MepHuoaaM
¢ Mas TI0 CeHTAOPD, T.e. OXBATHIBAIONINM BpeMs BeTe-
Taru JgepeBbeB. CHEKTPBI YKa3bIBAlOT Ha HaJIMdHe
B CAK xkBasujByxJeTHeil IMKJIMYHOCTH U Bapualuii,
6/TU3KUX K YETBIPEXJIETHIM.

g onenkn Baugang CAK Ha cuHoOOTHYecKHe
mpoieccbl B oOKpecTHOCTH TOMCKa OBLT BBIIOJHEH KOP-
PEJIAIMOHHBIA aHAIN3 MeXIy MeTeoJdaHHbIMU (TeMIle-
parypoii u ocagkamu) B Tomcke u mapamerpamu CAK
(xoppenaumonnbie auarpammbl CAK). Ha puc. 2 mpu-
BeJleHbI pe3yJbTaThl aHaiu3a. Koppesidiusa cpeaHux
110 YeThIpeM 3UMHUM MecsiaM TeMiepaTypaM s ToM-
cka ¢ nazexcoM CAK okazajach cTaTHCTUYECKU BBICOKO-
3HaYUMoil: KoadduimenTt xKoppesammu R = 0,63, gmcio
JaHHBIX (9KCIIePUMEHTAIBHO U3YYeHHBIX KoJel) N = 73,
yposetb 3xHaunmocti P < 0,0001 (puc. 2, a). Koppens-
uug Mexay ocagkamu u uHzaekcom CAK rtakke cyie-
creyer (puc. 2, 6), npu 9ToM Koa(pPUIUEHT KOPPEs-
U XapaKTepuayeTcs MpHeMJeMoil TpaHuileil craTu-
criueckoii 3Haunmoctu (R = 0,26, N = 73, P = 0,024).
OnHako BBICOKAg 3HAYNMOCTH Koa(huIimeHTa Koppe-
nauun Temrneparyp c¢ uHiaekcamu CAK, Buammo, yske
MOJKeT CBH[IeTeJbCTBOBaTh o BausgHun CAK Ha Ham
DETHOH.

O BIUSHHUU TeMIEpPaTypbl U OCAIKOB HA XPOHOJIO-
THH TA30BBIX KOMIIOHEHTOB XBOWHBIX /I€PEBBEB YiKe TO-
Bopusioch panee [12]. Mbl o6HApPYKUIH KOPPEJISIIIIIO
mexay unjekcom CAK u mapameTpamMu >ku3He/edTeNb-
Hoctu gepeBbeB — xponoJorusmu CO, u (CO,+ H,0).
KoadduimeHTsl KOppessiiuil TpHUBEJeHbI B TalJIHIE.

[l ciuyIoB WIBBI M JIMIIBI KOPPEJSIHS C HUHIEK-
camu CAK wme o6Hapy:kena. TakuM o06pa3oM, psij
mapaMeTpoB TIeCTH [lepeBbeB M3 BOCBMU YKa3bIBaeT
Ha BO3MOKHYIO CBSI3b COJEp’KaHWUIl OCTATOYHBIX Ta30B
¢ CAK.
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Puc. 1. Pesyabrar crekrpanbHoro anaausa uHaekca CAK
(19512023 rr.), ocpeanennoro: 3a 12 mecaues (a); 3a 4 3uM-
HuX Mecsia (¢ eka6ps MPOIILIOro rojia o Mapt Tekymiero) (6);
3a BereranroHHbIl mepuox (¢ Masg 1O CeHTAGPh TEKYIEro
roga) (8)

Cnexmpuol Kpocc-Koppeasuuu

C yuYeToM CBS3M XDPOHOJIOTHII — TeMIlepaTypbl
B Tomcke c¢ mHmekcom CAK O6bLT BBITIOJHEH KPOCC-
CIEeKTPAJbHBIN aHATH3 MAHHBIX [JIS JINCTBEHHBIX Je-
peBbeB c TemmepaTypoil (3a Tepmosx BereTaruim)
(puc. 3). [Ina XBOWHBIX [epeBbeB MOJOGHBIN aHaIu3
OBLI BBITIOTHEH pamee B [12].

Ha Bcex ¢parmenTtax puc. 3 ecTb MUK B pailoHe
YeTBhIPEXJIETHETO MEPUO/Ia C BBICOKOI KOTEPEHTHOCTHIO.

Cnasur 0

Temmneparypa, °C

Ocajaku, MM

10 1 1 1 1 1 1 1 ]
-1,5 -1,0 -0,5 0 05 1,0 1,5 2,0
Nupexc CAK
(cpesHye 3HAYEHMA, 3UMHHIE MeCAIDI)
6

Puc. 2. Koppe/sluoHHble AMarpaMMbl CPEIHHX IO UYEThIPEM
3UMHUM MecsaaM Temiepatyp (@) u cymm ocaakos (6)
B . Tomcke ¢ nagexkcom CAK

Da30ByI0 33/IePAKKY Ha YeThIPEXJIETHEM MepPHOJIe, COOT-
BETCTBYIONIEM MaKCHUMyMy KOT€PEHTHOCTH, MOXKHO TIPH-
GJIMBUTENBHO CYNTATh GIN3KON K Hymio (Hyab u 2n —
3TO OJHO W TO ke). VIHBIMHU CJOBaMH, YeThIPEXJETHHE
papuamun CO, n (CO, + H,O) mpoucxoaar mpuMepHo
B (pase C YETHIPEXJIETHUMHI BaphalUAMU CpeJHedl TeM-
Heparypbl 3a BereTal[MOHHbIIi TTepPHOI.

Yemovipexaemnue yuxol

Ha cyrmectBoBaHue KoseGaHuil ¢ epuogoM, 6Jm3-
KIM K YeThIpeM TojaM, HCCaeIoBaTes i oOpamiail BHI-
MaHne oO4eHb JAaBHO. HampuMep, Takme KoJeGaHUs
(¢uKCHpOBaTNCh B XPOHOJOTHSIX OCAJKOB B TOPOJAX
Dunagenspus u bBantumop B 1820—1960 rr. [13].
Hukn 3,9—4,4 roga oTMeYeH BO MHOTHUX JI€H/IPOXPOHO-
JIOTHYECKUX psaX, HEKOTOPBIX MPUPOIHBIX Mpolleccax
W BO3HUKAJ, KakK TOJarajd, B pe3yJbTaTe AeHCTBUS
npunBoobpasyionx cui Jlyasr u Comrma [14]. Cy-
HIECTBYET TOYKA 3PEHHUsI, YTO IUKJBI ¢ mepuogamu 2, 3
WIn 4 Toma CBS3aHBI C aBTOKOJe6aTeTbHBIMHU ITPOIIEC-
caMu B cucteMe <«okKeaH—artMocdepas [15]. Bosmoskno
TaKyKe, YTO TPHYMHA TaKUX KoJeGaHWH CBSA3aHa C IIPO-
meccaMu, TPOTEKAIMUMU B 3emie: 8,5-JIeTHUI pUTM
o6Hapy:KeH y BHYTPEHHeTo s/pa Hamleil mianeTs! [16].
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Koppeasimus xponooruii CO; u (CO; + H,0) ¢ ungekcamu CAK

(CO, + H,0) — Iupuna (CO, + H,0) - Iupuna

Crmn CO,—CAK CAK xosbia — CAK CO, - CAK1 CAK1 xompia— CAK1 | N

R [ A R | A R [ A R | A R [ a R | a
1. Keap (131, Tpy6aueso) 0,5 0 H3 0,31 0 H3 H3 H3 44
2. JIuctBennuna 300 H3 H3 :8’23 (1) -0,33 0 H3 H3 58
3. CocHa «Jjecl» 0,43 3 0,32 3 H3 H3 H3 H3 39

0,47 1
4. CocHa «Jjiec2» H3 H3 H3 0,34 5 0,37 2 0.50 3 33

-0,41 2

5. Ocuna H3 0,46 2 H3 -0,39 2 0.37 4 H3 39
6. UYepemyxa 0,6 1 H3 -0,4 0 H3 H3 H3 27

IIpumeuanue. P=0,01—-0,05, A — casur, rogpl. Mugexkc CAK — cpeanee mo uyerbipeM 3uMHUM MecanaM (aexa6pb
nponwioro roga + suBapb + ¢espaib + mMapr); CAK1 — cpeznHee 3a marbh Mecsies (Mali—ceHTAGPDb, MEPUO/ BETETAIUM); «H3» —
KOPPEJISINS CTaTHCTHYECKN He3HaunMa.

[Ipupoja 4YeThIPeXJIETHHX KOJeOaHUH B XPOHOJIOTHUSIX
ra30BbIX KOMIIOHEHTOB XBOWHBIX J€PEBbEB U BO3MOKHBIE
MeXaHU3MbI UX CBSI3U C YETBIPEXJIETHUMU BapHAIIUSIMU
TEMIEepPATypPbl U OCAJIKOB yKe ObLIM PAaCCMOTPEHBI Ha-
Mmu panee [12]. Kak mmmocTpannio cTabUIbHOCTH TIOBe-

JTeHNS YeThIPEXJIeTHETO IIUKJIA B MOTOAMYHBIX BaphaIli-
ax CO, u Hy,O B apeBecuHe KoJiell NPUBEIEM CKOJb-
3ATIME CTIEKTPDI I/ Ta30BBIX KOMIIOHEHT B TOAWYHBIX
KoJbllaX Keapa, pociiero B 1. Tpy6aueso (10 km
K 10r0-BocToKy oT T. Tomcka) 3a 1900—1980 rr. (puc. 4).

CO; — TemmepaTypa (CO, + H,0) — temmeparypa

1,0 » 1271 0,81 = b
E 7l 8 E 5
S o8l & g 2
E°] & 13n/2 E 06 5 I 3n/2
8 = g g 01¢
%0,6' = a = E
st 8 {7 § E04f 8 LI
2 04f & —_ S = Z s S
o Y[ E o001 --- S C £ 0,01 ©
< P 2 <\ Y N < < 2 E
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g 0,2 3 \ L, v 5 g
=] L O \\ ” =] Q L
= .- =
= oLC 0,001L : ' . 0 < oLS 0,001 0
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a
g 1,0-— é 0,1 = 1,0 - é 2n
3 | 8 3 | 2
z 085 & = 08F E 3n/2
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a 0,6 a 0,6F
o L3 (= g T 8
o 0.4 F Z g 0,4 z I / 5
= "1 8 0,001} = T E ootk N 1. ~®
a, a, 2 a Ee, P \ {2
7 0,21 & =5 0,2F & o) Al \
< b < = s )
3 1 N A N
= oL 30,0001 oL S 0,001 L = : : 0
2 3 4 5 6
1,0 a 0,1 1,0F » 1
208 E 2 08f £ [
= [ 001 S E Ot
%O'G_ 5 %0,6- = E
= + [
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% 0,4F 20,4+
= [ & 0,001 = '[85 o0t}
=9 =} a (=9 E
S0 g Joe |
= =
< oL 30,0001 < oL3 0,001
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----- Kpocc-cnektp — — KorepeHtHocTb daza

(4]

Puc. 3. Kpocc-cnektpsr xpoHosoruit CO, u CO, + H,O ¢ Temuepatypoit (3a BereTalMOHHBINA MEepPHOJ) A/ CIIIOB JHCTBEHHBIX
JiepeBbeB: @ — Gepesa; 6 — YepeMyxa; ¢ — HBa; 2 — Juma; 0 — ocuHa (OKOHYaHUEe CM. Ha ¢. 758)
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Puc. 4. Ckombaamuii crektp cogepsxkanus CO; (a) u H,O (6) B rogmusbix Komdblax Keapa y A. Tpy6aueso (10 kM k foro-
BocTOKy oT T. ToMcka). EQuHUIIaMU 1[BETOBOH IIKaJIbl SBISIOTCS AECATUYHDBIE JOTapU(pMbI CIIEKTPAJbHON MIOTHOCTH TEMIEPaTyp
(°C?/Ton) (a) u ocagxos (Mm?/Ton) (6)

OHH TOKAa3bIBAIOT, YTO JEPEBO POCJIO B CTAGHIBHBIX 3akJII0YeHHe

KJIMMATHYECKIX YCIOBUAX, IIHKJ HE TMPEPBIBATCS U He

MEHSIICS ToJiroe BpeMst. MHTepec K BiaustHuO adderTa PesysbTaTbl  paGoOThI TMO3BOJIAIOT —C/EJTaTh CJe-
CAK He ocnabeBaer yxe Gomee crometus [6] us-3a Jyiolie BBIBOABI: 1) TeMmepaTypa Bos[yXa B paiioHe
BO3MOJKHOTO [ITUTENBHOTO BO3/EICTBUSA 3TOTO KoJeba- r. ToMcka sHaumMo Koppenupyer ¢ uHgaekcoM CeBepo-
HUS HA [OTOJLY, KJIUMAT U Jieca OGIIHPHON TePPUTOPUH. ATJAHTHYECKOTO KOJeGAHNsI, B KOTOPOM TPHUCYTCTBYIOT
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BapHaIlii B OKPECTHOCTH YeTBIPEXJIETHETO TIePHOJa;
2) Kpocc-cleKTpaibHbiil  anamua xpoHosoruit  CO,,
(CO, + H,0) Komenm CIMIOB JIMCTBEHHBIX JIEPEBHEB
C TeMIlepaTypoil Bo3/yXa 3a BeTeTAIIMOHHBIN TepHoj
yKasbIBaeT Ha HaJNYMe COTJIaCOBaHHBIX (KOTepeHTHBIX)
KoJe6aHUll B OKDPECTHOCTH YeTBIPEXJIETHETO Mepuo-
na; 3) xkoadduimenTsl Koppessunu uHaekca Cesepo-
aTTaHTIYecKoro KoJiebaHUsA ¢ xpoHojorugmMu COo,
(CO;y + HyO) cnmioB BOCbMH JIePEBbEB YKa3bIBAIOT Ha
HaJIM41e KOPPEJIITIOHHON CBA3W MeKaAy HUMU B IIec-
1 ciunax ¢ nagekcom CAK.

TaxkuM o6pa3oM, MOKHO TPEATIONOXKUTH, 4To Ce-
BepoaT/aHTHYECKOe KoJebaHue dYepe3 TeMIeparypy
7 OCAQKU OKA3bIBaeT BJMSAHUE HA KU3HEeesITeJbHOCTDb
HEKOTOPBLIX BUJOB JlepeBbeB JecoB CHOMPU HAa YeTbI-
pexJieTHeM BpeMeHHOM MacIitale.

@unaHcupoBanue. llccieoBanne BHIIOIHEHO IPU
noj/iep:kKke MUHIICTepCTBA HAYKH U BBICIIETO 006Pa30Ba-
Hus PO (rocsaganue MTOA CO PAH, perucrpariuoHHbIi
HoMep mpoekta FWRU-2021-0009, 121031500340-6;
NMKSC CO PAH, perucrpalinoHHbI HOMep IIPOEKTa
FWRG-2021-0003, 121031300226-5).
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The relationships between variations in the residual gas content in discs of coniferous and deciduous trees
growing in and around Tomsk (southeastern Western Siberia) and the North Atlantic Oscillation (NAO) were
analyzed. The results of the work showed that (1) air temperature in Tomsk region significantly correlated with
the NAO index; (2) the cross-spectral analysis of the chronologies of gas components of the deciduous tree discs
with the air temperature during the growing season indicated the coherent fluctuations around a 4-year cycle;
(3) the correlation coefficients of the NAO index with the chronologies of CO, (CO,+ H,0), and the ring
width of the six (of eight) tree discs were found. Based on the results, it is concluded that the North Atlantic
Oscillation can affect the life activity of some Siberian tree species (on a 4-year time scale).
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