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[TpoBezieHbI U3MeEPEHNUS Ta30B, AeCOPOUPOBAHHBIX BAKYYMHBIM METOIOM U3 KOJIEIl CIIUJIOB JIMCTBEHHBIX JepPeBb-
€B, C HCIOJIb30BaHMEM OITUKO-aKyCTHYeCKOro Ta3oaHanusaTopa ¢ HepecrtpamBaeMbiM CO»-maszepoM. Ilosyuensr
XpoHoJIoru# octratoubix razoB CO; u (CO; + HyO) HEKOTOPHIX JUCTBEHHBIX JI€PEBbEB, MPOM3PACTAONUX B paii-
one 1. Tomcka (3amagnas Cubupb). XpPOHOTOTUHM XapaKTEPH3YIOTCS XOPOUIO BBHIPAYKEHHBIMU 2—4-JIETHUMHU I[HK-
jJamu. Haligena xoppe/snus cojepskaHUs ra3oB ¢ JeTHUMHU TeMIepaTypaMH U ocaikamu. IlosaraeM, uTo moroamd-
HOe pacIipe/eJIeHe OCTaTOYHBIX ra3oB B CINJIAX OTpaskaeT KapTUHY MOCTYIJIEHUSA Ia30B U3 CTBOJIOB JHCTBEHHBIX

JepeBbeB B atMocdepy.

Knwouesvie caosa: CO,, TUKINIHOCTD, TOAUYHBIE KOJbIa, JucTBeHHbie nepeBbs; CO,, cyclicity, tree ring,

deciduous tree.

BBeaeunne

Jleca Poccun cocraBisiior 22% MUPOBBIX JIECHBIX
pecypcoB u okoJsio 2/3 GopeasbHbIX JiecoB Mupa [1].
OHE SABJSAIOTCS KPYIHEHIINM pe3epByapoM yIJepona,
moryonfaeMoro u3 atMocdepsl. K mpumepy, 6opean-
Hble Jeca EBpazun B mmpoTHOM Tosice S0—70° XpaHAT
25% Bcero 3emHoro yriepoja [2]. B yraepomnoMm Ga-
JIaHCe JIecOB OOJIBIIYI0 poJib urpaeT auddysus yrie-
KHCJIOTO Ta3a M3 cTBoJIOB JepeBbeB. [uddysus CO,
U3 CTBOJA SABJISAETCS TOKasaTesJeM JBbIXaHHUS KJIETOK
cTBoJIa M KopHell. Bbiuno HaiimeHo [3], uyTo cTBOJBI [1e-
peBbeB GOpeasbHBIX W TPOMUYECKUX JIECOB MOTYT BBI-
nenstb B atMocepy 11—23 u 40—57% accuMuampo-
BAHHOTO YTJIEPO/Jla COOTBETCTBEHHO. [0/10BOii BKJIaA
noroka CO, 0T CTBOJIOB B JbIXaHHE 3KOCUCTEM OBbLI
oleHeH Kak <15% B GopeasbHbIX Jecax u ~27%
B tpommyeckux [3]. Ilo maumubiM [4], or 30 mo 70%
ACCUMUIIMPOBAHHOTO YTJIEPO/ia TePSeTcs TPHU TbIXaHIH
CTBOJIAaMHU B3POCJBIX IepeBbeB exeronno. I[lo HekoTo-
pbiM otieHKaM, BbigesieHne CO; TKaHAMHU PeBeCHHbBI
cocTaBiisteT 5—35% AbIXaHus sKocucTeM. Takoil pasépoc
OTIEHOK OODBSCHSJICS, B YACTHOCTH, HEBO3MOKHOCTHIO
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TOYHO M3MEPUTH JbIXaTeJbHBII TOTOK OTIEJIbHOTO [le-
pesa [5].

[uddysnonnnii notok CO, 3aBUCHT OT pasHOCTH
koHnenTpanuit CO, B aepeBe u atMocdepe. IloaTomy
oTipe/ie/IeHHOE TIPE/ICTABIEHIE O ero JUHAMUKE MOKHO
MOJIy4YnTh, u3ydad Ty 4actb CO,, KoTopas coxpaHseT-
cd B CTBoJIaX [lepeBbeB. PaHee TpesiokeHHAsT HaMU
MeToauka (Harmpumep, [6]) masa BO3MOKHOCTD BBISBHTD
u u3yunuth ocobernoctu pacnpegeierns CO, (u H,O)
B TOJWYHBIX KOJIBI[AX [IPEBECUHBI XBOITHBIX JI€PEBBEB.
Bouio obuapyskeno, uro pacupenenerne CO, B Toany-
HBIX KOJIbIIAX U, CJIeJIOBATEIbHO, BpeMeHHAsT JUHAMHIKA
HakomieHHoTo B fpeBecuie CO, XapakTepusyercs
oTipesieJIeHHON NMKJINYHOCTBIO. Tak, B pacmpe/eseHH-
ax ocratounblix CO; m H,O B TOAMYHBIX KOJbI[AX
Kepa cubUPCKOTO OOHAPYKEHbI 2-JIeTHUH U 4-JeTHuit
nuKabl [6], a y MOBpesKIEHHBIX II0KAPOM JepeBbeB
3apukcupoBaHa cMeHa 4-JTeTHeTO IIMKJIa Ha 3-JeT-
Huii [7].

CunTtaeTcsi, 4TO MEHSIONINECS KJINMaTHYeCKUe yC-
JIOBUSI MOTYT M3MEHHUTb POJb JIECOB KaK IOTEHIINATH-
HBIX TIoTJIoTHTesTell yriaepoda [8]. Kpome Toro ¢ m3me-
HeHNeM KJNMaTa MPOTHO3MPYETCS CMelleHNe TPaHUITbI
JecoB. Hampumep, eiie B 1985 T. BbICKa3bIBANIOCH TIPE/I-
MoJIOJKEHKe, 4YTO IpaHuia Jeca B Kanazme GyneTr caBu-
ratbes Ha 100 kM Ha ceBep Ha Kaxk[blil rpaayc NoTel-
senus [9]. Tlo mporHoszam, k 2100 T. XBoitHbIE Jleca HC-
Ye3HyT MOYTH Ha Bceil TeppuTopnu EBpombl, a Ha fore
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3anagHoit CuOMPH XBOIHBIE CMEHATCS TAKUMU TTHPOKO-
JIUCTBEHHBIMU BUIAMH, Kak AyO, KieH, juma u ap. [9].

Crnoco6Hocts morsomars CO, y pasHBIX BHUI0B
JepeBbeB passmyna. Ecan y enn ee mpusath 3a 100%,
T0 3()HEeKTUBHOCTD TOTJIONEHNST JIUCTBEHHUIIBI COCTa-
BuUT 118%, cocHbI OOGBIKHOBeHHOII — 164%, JUOBI —
254%, ny6a depemnrdatoro — 450%, TOMOJS GepIMHCKO-
ro — 691% [1]. K oco6eHHOCTAM JINCTBEHHBIX BUJIOB,
II0 CpaBHEHUIO C XBOIHBIMHU, OTHOCHUTCS HX CIOCOO-
HOCTh yJAep:KuBaTh GoJbllle BOAbI OGyaronapsi 6osee
BBICOKOMY COJIepyKaHUI0 TeMutiesutiono3s [10].

[TporHo3upyeMasi cMeHa XBOWHBIX JIECOB JIMCTBEH-
HBIMHI CTaBHUT BoIlpoc 06 ocobeHHOCTAX BbienteHns CO,
CTBOJIAMH JINCTBEHHBIX JiepeBbeB. Paree HaMu OBLIN TIPO-
Be/JleHbl OOUINPHBIE M3MEPEHHs] COAep KaHUs OCTaTOY-
HBIX Ta30B B CHIJIAX XBOWHBIX [IEPEBHEB, B PE3yJbTaTe
KOTOPBIX TTOJIy4eHbI COOTBETCTBYIOIINE XpoHostoru [ 11],
MPOBe/IEH WX CTAaTUCTHYECKWH aHa/IN3, MOKa3aHa CBSI3b
¢ MeTreomapaMeTpaMu. IloJIy4eHHbIE Pe3yJIbTaThl M3JI0-
’KeHbI B page pabor (cM., Hampumep, [6, 7, 12]). Mbr
[Ipe/IoJaraeM, YTo MOroANYHOe paclpeielieHre B Jpe-
BECHBIX KOJIbIIAX COXPaHMBIIENCs [0JM BbIABIXaeMOIO
pacrenneM CO, MoeT OTpasKaTh KApPTHHY MHOCTYILIE-
uust CO; u3 cTBOJIOB B atMocdepy.

Ienb HacTosIEl paGOTBI — aHATN3 PacIpe/ieseHITs
0CTaTOYHDBIX ra30oBbIX komnoHeHToB (CO,, CO, + H,0)
B JIpeBecHHe rOANYHBIX KOJIEI] IINPOKO PACIPOCTPAHEH-
HBIX B JlecaX YMepeHHOro Iosica Poccuu JIMCTBEHHBIX
nepesbeB: Gepesbl nosucioil (Betula pendula Roth.),
ocunbl (Populus tremula 1.), yepeMyXu OGBIKHOBEH-
Hoit (Prunus padus 1.), usbl Genoii (Salix alba 1.)
u qunsl cepauesunnoit (Tilia cordata Mill.).

Marepuabl 1 METOBI

MarepuasioM AJd UCCTeJOBAHUI MOCTYKIIN CIIH-
JIBI CTBOJIOB JIEPEBbEB, POCHIMX HAa I0TO-BOCTOKe 3ariajl-
Hoit Cu6upu B paitone r. Tomcka (56,5° c.um., 85° B.j.).
Crmiel uBbI, Gepe3bl U JIUIMBI 6paid B YepTe TOPOJa,
yepeMyxu — B mpuropoje (AKageMTopogoK), OCHHBI,

ocuHbl M, Gepesbi M — B JiecHoM MaccuBe (41 kM
or Tomcka). OCHOBHbBIE XapPaKTEPUCTUKU UCCJIETYEMbIX
CIIUJIOB TIpWBeleHbl B Ta6I. 1.

TazoBble komnoHenTsl CO, (CO, + H,O) 6bL1u e~
copOUpPOBaHbI MO/l BaKyyMOM W3 JIPEBECUHBI KasKJOTO
TOAMYHOTO KoJjblla cruia. CojepskaHue Ta30B OLEHHU-
BAJIOCH C TIOMOIIBIO ONTHKO-aKyCTHYECKOTO JIa3ePHOTO
razoanaymsatopa (cm., manpumep, [12]). Beixoxmbie
CHTHAJIBI Ta3oaHaim3aTopa («CHTHam») Ha JIMHUSAX Te-
Heparmn CO»-1a3epa TPONMOPIIMOHAIBHBI KOHIIEHTpa-
musiM uceneayeMbix COy u (CO, + HyO) ¢ TOUHOCTBIO
10 KaJIuOGPOBOYHOTO MHOKUTEJIS.

[upuHa rogudHbIX KoJjel (paauaabHblil IPUPOCT)
Ha CIMJIAX U3MepsIach Ha MOJyaBTOMATHYECKOM H3Me-
puteabHoM komiiekce LINTAB ¢ tounoctpio 0,01 mMMm.

Hapsny c pesyabrataMu H3MepeHHN yKa3aHHBIX
XapaKTepUCTHK TOIUYHBIX KoJiell B paboTe HCI0Ib30Ba-
HBI [JaHHble U3MepeHuil MPU3eMHOIl TeMIepaTypbl BO3-
lyXa W CYMMBI OCAQJKOB Ha TOCYJapCTBEHHOI MeTeo-
crauiuu Tomcka (cunonTuyeckuit nagexc BMO 29430).

Jl1g aHa/M3a TepUOUIHOCTEN COoAepsKaHusa Ta3o0-
BBIX KOMIIOHEHTOB U MeTeollapaMeTpPOB HCIIOJIb30BaH
CTeKTPAJTbHBI MeToJ] MaKcHUMaJbHO# sHTpormm [13].

Pe3ybrarhl H 06CYK/IeHHE

Pezyavmamot uzmepenuii

Ha puc. 1 npezacraBiieHbl pe3yJbTaTbl U3MepeHUi
currayoB noryoiterus CO, u (CO, + H,O) B apesecu-
He TOIUYHBIX KOJEIl M NIMPUHBI TOJUYHBIX KOJEIl WBBI
B 3aBHCHMOCTH OT MATHPOBKHU TOAWYHBIX KoJjerl. [lis
BCeX TMapaMeTPOB XapaKTePHBbI MEKTO/J0BbIE BapUaIlii.
Onn 6oaee 3amerusl B xpoHosoruax (CO,+H,O) mna
smann reHeparmn (10R20) (aymna Boanbl 976,18 cvM™t),
T/le CUTHAIbI MPUOJN3UTEIBHO B TPH pasa BBINIE CHUT-
HanmoB or CO,. OTMeTHM, 4YTO 3a PE3KUM Ia/leHueM
curtana ot (CO, + H,O) B 2015 r. mocnenoBajio yBe-
nudenne curtanos kak CO,, Tak u (CO, + H,O).

Ha puc. 2—5 mpexacTaBieHbl pe3yJbTaThl aHAIO-
TUYHBIX U3MepeHuil ans Gepe3bl, YepeMyXu, OCHHBI

Ta6bauma 1

OcHoBHbIE XapaKTEepUCTUKH CIIUJIOB CTBOJIOB JIUCTBEHHBIX /I€PEBbEB
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XPOHOJIOI'I/II/[ ra3oBbIX COCTaBJIAIOUIUX B APEBECHBIX KOJIblaX

CIIMJIOB JIUCTBE€HHBIX /I€PEBbEB

603



0,30 | FX
’ \ CO, + H,O
= 0,25 + \ /\ 2T
[5) o
3 s’ 4
- \
£ 0,20 F / /
o
: \
= 0,15 |
s -
E 0,10 | W .-.-.\A
@] -8 ~m
CO,
0,05 | g
2000 2005 2010 2015 2020 2025 T.
a
10
[ ]
8+
s | |
% 6 / \.l
< [ ]
i L S S
z ; ./ \ ™
g 4t ..V/\
.F\
2t 'S \
. \“
LN
0 1 1 1 1 1 N
2000 2005 2010 2015 2020 2025 T.
6
Puc. 1. CurHaiapl norjomenusd rasamu (@) u Bapuanuu

IMUPUHBI TOANYHBIX KOJEIl (6) HBbI

n junbl. Haunwmas ¢ 2005 r. B crmie Gepesbr (puc. 2)
Habuoanoch yBeaudenne curiaia or CO, (u CO, +
+ H,0) (puc. 2, @) u yMeHblleHHe HIUPUHBI KOJIbIA
(puc. 2, 6). Curnan or (CO, + H,O) nna Gepesnl, Kak
U Ui UBbI, IpUOJU3UTENBHO B TPHU pasa BbIIIE CPEJ-
Hux 3HayeHuit g CO,.

ITogo6HO MBe, B TOAUYHBIX KOJbIAX Y€PEMYXHU OT-
MeUyeHO pe3Koe YMeHbIleHe KOHIEHTPAIIH OCTATOYHBIX
razoB B 2014—2015 rr., a mIIpUHA KOJEI[ YMEHbIIAeTCsI
npumepHo ¢ 2005 r. (puc. 3). Kak n B mpepiaymmx
cnydaax, curHan ot (CO,+ H,O) Bbmre curnaa
ot CO».

IToxosxue 0COGEHHOCTH XapaKTePHBI U JJISI OCH-
HbI: yMeHblieHne curdago or CO, u (CO, + H,0)
B 2014 r. um 3aMeasieHMe TIPUPOCTa JlepeBa IocCJe
2004—2005 rr. (puc. 4).

Bpemennas amHaMuKa COJep:KaHHUSI Ta30B B TO-
JMUYHBIX KOJBI[AX JIUIObl UMEET OTJIUYUTENbHBIE OCO-
6ennoctu. B mepuwox 2003—2007 rr. oTMedYeHBI MUHU-
MaJIbHble KOHIIEHTPAIINU Ta30B, B TeYeHHe CJIeTyIOIero
roja KOHIEHTpaIluM pe3ko Bospocau (puc. 5, a).
B 3HayeHUSAX IMUPUHBI TOJAUYHBIX KOJEI[ JIUOBI OTMe-
yeHn MuauMyM B 2015 1. (puc. 5, 6).

W3 mpecTaBIeHHBIX PUCYHKOB OTYETJIUBO BU/IHO,
YTO ¥ BCEX CIUJIOB JiisT GOJIBIIUHCTBA JIET «CUTHAT» OT
cmecn (CO, + HyO) cymmecTBeHHO, 10 TpeX pas, CHJIb-
Hee, yeM oT CO,. Takoro He HabII0JATOCH JJIsI CHIIOB
XBOWHBIX JiepeBbeB, T/e 3TO IpeBbIleHne GBbLIO0 HaMHO-
ro MeHbIe. BuamMo, aTo oTpaskaeT M3BECTHBIH (hakT,
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6. Xponosornu conepxkanuss CO, B [JIBYyX CcHOHJIax
ocunbl (@) u AByX cnnnax Gepessi (6)

Puc.

Koaddurmentsr kxoppendnun MexkIy XPOHOJO-
rusimu Bbicokue: R = 0,90, P = 8,6E-4 (ocuna — ocu-
ma M), R=0,8, P=29E-4 (6epesa— Gepesa M).
Crmsibl offHOTO MecTa TpouspacTanus (ocuHa W OCH-
Ha M) HMeT CyIecTBEHHOE pas/auine B BeJUIHHE
curnana or CO, (cogepxanmn CO,), N0 CpaBHEHHIO
CO CIMJIaMHM, B3STHIMH M3 pasHbiX MecT (Gepesa u Ge-
pesa M). Buaumo, cKasbIBaloTCS pasHble YCJIOBHS
TIPOU3PACTAHUS JIePEBBEB.

CnexmpaavHolil anaaus eapuavuil

PesynbraThl crekTpasbHoro anamnsa psagoB CO,
u (CO, + HyO) mnst uBbl, 6epesbl, YepeMyXH, OCHHBI
U JIMIObI IOpuBefeHbl Ha puc. 7 (I3 JaHHBIX IpeiBa-
pUTEeNbHO OBLIM MCKIIOYEHbl KBaJpaTHYHble TPEH[BI).
CrexTpb! A1 UBBI, Gepe3bl, YepeMyXd M OCHHBI yKa-
3bIBAIOT HAa HaJIWYHe KOoJeGaHWil ¢ TEePHOJOM OKOJIO
4yeThIpeX JIeT B cofepskanun rasos (puc. 7, a—2).
Cuekrpasnbible MakcuMyMbl CO, u (CO, + HyO) mia
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Puc. 7. Pesyabrar criekrpajibHoro aHaausa xpoHoyoruit CO, u (CO, + H,O) mia usst (a), 6epesni (6), yepemyxu (6), ocunbt (2)
u bl (0) (3aech u ganee S — cleKTpaabHas ILIOTHOCTD)

JIUTIBI CMeIEeHbI B CTOPOHY OGOJIBIINX 3HAYEHUN U TIPH-
MEpPHO COOTBETCTBYIOT TepUOJY KoJebauuii 4,5 roja.
OHaKO eCcIM UCKJIIOUNTh U3 JaHHBIX JJIA JIUIbI HHTEP-
BaJI, mpeamectByfonii 2008 r., HapymaoMmuil perysap-
HOCTb KoJie6aHuil KOHIeHTpaluy rasos (cM. puc. 5, a),
TO crekTpaibHbie MakcumyMbl CO, u (CO, + Hy,O) 6y-
JIyT COOTBETCTBOBATh 4-JeTHeMy mepuoxy. Takum 00-
pPa3oM, B KOHIIEHTPAIIUAX OCTaTOUYHBIX Fa30B BO BCEX Jie-
PEBBSIX MPUCYTCTBYIOT KOJIeGAHUS C TIEPUOJOM ~ 4 JieT.

Puc. 7 ykasplBaeT Ha Hajnuue 2-JleTHell KOMIIO-
HEHTHI B BapHAaIlNAX KOHIeHTpamnuii ra3oB. CorjacHo
puc. 7, 4-7eTHWe BapuaIl JOMHHUPYIOT B MEKTOJ0-
Boil usmenunsoctu CO, u (CO, + HyO). Or™eTuM 611~
30CTb ATO BEJMYHMHBI IIUKJIa KOHIIEHTPAIINI ra30B K Iie-
PUOINYHOCTSM TLIOJOHOIIEHNS ApeBECHBIX mopos [14].

BosHuKaeT Bompoc o TIpupojie 4-JTeTHUX KoJseba-
Huit COy, u (CO,+ H,yO) B roAWYHBIX KOJBLAX Je-
peBbeB. B pa6ote [6] mokasaHo, 4To Takume KoJgeGaHUS
B TOAMYHBIX KOJBIAX CIHWJa Keapa CHOMPCKOTO U3
paitona ToMcKa cTaTHCTUYECKH CBSI3aHBl C 4-JIETHUMU
BapHallIAMU cpejHell 3a Iepuoibl Bereraruu (Mai —
CEHTSI6Pb) TeMIlepaTypbl M CyMMaMH OCAIKOB 3a Iie-
puoa 1okost (OKTA6pP — ampesib). TaM ke TIpe/osKe-
HBI BO3MOJKHbBIE OOBSICHEHUSI 3TOH CBSA3M.

Koppeaauus codep:xanus ocmamoutvix
2A306 ¢ JemHuUMU memnepamypamnu
u ocaoxamu

Ha puc. 8 nmpuBejieHbl CIIeKTpPBI TIPU3EMHOI TeM-
meparypbl BO3/lyXa M CyMM OCAaJKOB IO JAHHBIM TOM-
CKoIf MeTeocTaHIUN /51 JieTHUX (MIOHb — aBTYCT) U Be-
reTalimoHHbBIX (Mail — CeHTA6pPb) MEPUOI0B B MHTEpBAJe

~1990—2022 rr., KOTOpPBIIf COOTBETCTBYET WHTEPBAJIY
JAaHHBIX [ TOMUYHBIX Kosell Ha puc. 1—5. BumgHo
HECOBIIQ/IeHNe CIIEKTPOB JIETHETO ¥ BETETAIMOHHOTO
MepruoIoB. B crekTpax BereTallMOHHOTO MEPUOJa YeTKO
¢ukcupyerca mepmon, 6mm3kuii Kk 4 rogaMm. B crmek-
TpaxX JIeTHEero Iepuojia HabII0[aeTcsl CABUT B CTOPOHY
4,5—5 ner. CuenmoBatenbHo, 4-metnue koaebanus CO,
u (CO, + H,O) B rognuHbIX KOJIbLAX PaCCMaTPUBAEMbIX
JINCTBEHHBIX /lePEBbEB MOTYT ObITh CHUJIbHEE BCETO CBI-
3aHBI C MEKTO/IOBBIMI BaPHAIIISIMU TeMIIEPATYPbI U OCA/l-
KOB, XapaKTepU3yIONNMI BereTallMOHHBII TIepruo/l Tofa.

JluHaMUKa LUKJIOB TeMIIepaTyp M OCAAKOB [
r. ToMcka Xopommo TpocjeXKnBaeTcs B pe3yJbTaTaxX
CIeKTpaJbHO-BpeMeHHOro aHaan3a. Ha puc. 9 mpuBe-
JIEHbl CKOJIb3ANIAE CIEKTPhl CyMM JeTHUX (MIOHb,
UI0JIb, ABTYCT) OCAJKOB M CYMM JIETHUX TeMIepaTyp.
B HuxX BBIAENIIOTCI TPOMOJLKUTETbHBIE WHTEPBAJBI
C 2- M 4-TeTHUMH TOJOBBIMH BapHAIUSIMU 3THX METEO-
mapaMeTpoB. UeTbIpeXJIeTHHII MHepuoJ XapaKTepeH
u 111 GOJIBIIUHCTBA CIIEKTPOB Ha puc. 7.

CIIeKTpBl PACCUUTAHBI TIO CKOJb3SIIEMY MHTEepPBa-
ay 20 ser (mopsiiok aBroperpeccuu 7). [lata Ha Topu-
30HTAJIBHON OCH COOTBETCTBYeT cepe/uHe 2(0-TeTHEro
UHTepBaja. 3aMeTHBI JIUTeJbHbIE MEPUOBI CYIECTBO-
BaHUSI 2- W 4-JIETHUX IUKJIOB B psaX TeMIlePaTypbl
1 0caJKoB st T. ToMcka.

Jl1s BceX XPOHOJIOTHH BBITIOIHAJICS KOPPEIIIi-
OHHBIIl aHAJIN3 COJIEPKAHUST OCTATOUHBIX Ta30B CO CPeJl-
HeMeCIYHBIMU TeMTlepaTypaMu U CYMMaMU 0CAIKOB JIaH-
HOTO PeruoHa, €ro pe3yJbTaThl IPHUBEJEHbI B Tab. 2.
Bce pacuersl MpoBOAWINCH 10 TIy6uHBI casura (A)
5 set. CHABUT ompeeraicd W3 IPeJHOTOXKeHHs, YTO
aktuBHOe BblgeneHne CO, (wm CO,+ H,O) Moxer
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Puc. 9. CkoJb3siine CeKTpbl CyMM JieTHUX ocaakoB (@) u cymM JetHux temmepatyp (6) mis Tomcka

TIPOUCXOIUTHh He B KOJIbIlE TEKYIIEro roia, HO M B 6o-
Jiee paHHHE CPOKH, MO3TOMY HCCJeyeMble XPOHOJIOTHU
TocJIeToBaTeIbHO CMENAIUCh BO BpEMeHHM Ha 7 JieT.

Cuenyet ormMerutb, uto xpoHosorun (CO, + H,0)
3HAYKMMO CBSI3aHBI C IIUPUHON KOJell GOJBITHHCTBA BU-
JIOB JINCTBEHHBIX JlepeBbeB, KpoMe Oepesbl. HampoTtus,
xpoHoJsiorun CO, MeHee CBS3aHbI C IIUPUHON KOJIEIT
JINCTBEHHBIX JIePeBbEB, 32 WUCKIIOYeHHEM YepeMyXH
un Gepe3bl. [IpndieM B OCHOBHOM CBSI3b 3THX OCTATOY-
HBIX Ta30B HaGJIOJAeTCS ¢ MUPHUHOI KOJbIa TEKYIIero
roza (A0). CaBur cB31 Ha HECKOJIBKO JIeT 110 OTHOILe-
HUIO K TeKylleMy TOJy — SsBJIeHHe, XapaKTepHOe He
TOJIBKO [/ JUCTBEHHBIX, HO U [IJs XBOWHBIX [15] me-

peBbeB. IJTO CBUAETEJILCTBYET O TOM, YTO AKTHBHBIN
tparcopr CO, ujeT He MO KOJbIy TEKYIIETO Tofa,
a Mo TPebIAYIINM KOJTbIaM.

OTinuns B BeJAMYUHE W 3HAKe 3HAYMMBIX KO03(-
(QUINEHTOB KOPPEJIAIUN OCTATOYHBIX T'a30B C TeMIlepa-
TYpOUI M OCaJlkaMU BeTeTallMOHHOTO Ce30HA M MIHPUHON
koser] (Ta6j. 2) OGbICHSIOTCS Pa3HbIMH CPOKaMHU CO-
KOJBIDKEHNUS, PACIyCKAaHUS T0YeK, TOSBICHIS JHCTHEB,
1IBETEHNS, TLIOJOHOIIEHNS V PA3JUYHBIX BUIOB JIVCT-
BEHHBIX JlepeBbeB. (DU3HNOIOTHYECKTE TIPOIECCH B iepe-
Be Ha BCeX 3TallaX ero pocTa M Pa3BUTUS CUJIbHO 3aBU-
CSIT OT CYXOCTHU BO3/1yXa, BJAKHOCTH U TLJIOJIOPO/INUS MTOYB,
OCBEIEHHOCTH, 3arps3HEHNs BO3AyXa U TOYB M T..
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Ta6auma 2

3uaunmas KoppeJdauua coaepKkaHusl OCTAaTOYHbIX ra3oB C KJIMMaTUYE€CKUMHU IIapaMeTpaMu U I.l[l/l[)l/lHOﬁ KoJiel ApeBeCUHbI

JINCTBEHHBIX /iepeBbeB (A — cABUT Ha n JjeT; N — [JUHA Psiga)

CpeaHeMecsyHas TeMIIepaTypa CyMMa ocaakoB Mlupuna
Bun nepesa
Maii Uronb | Wb Maii Wionb | Wionp KoJ1en
Koagpduyuenmor xopperayuu ¢ CO;
R =0,61; R = -0,40; R = -0,40;
Usa N = 22; _ N = 23; _ N = 23;
P =0,003; P =0,05; P =0,04;
A AO A3
= -0,51; R = 0,56; = -0,38; = -0,41;
Bepesa N = 27; _ B N = 26; N = 31; . N = 31;
P =0,007; P =0,003; P =0,03; P =0,02;
A2 A2 A3 A3
R = —0,43; R = 0,55; R = 0,50;
Uepenyxa B N =21; B B N =21; . N = 20;
P =0,05; P =0,01; P =0,02;
AM Al AQ
R = 0,40; R = -0,37, R =0,52;
Ocuma B N = 31; N = 31; N = 31; . B
P =0,03; P =0,04; P =0,003;
AO A2 A2
R = -0,44;
N = 23;
Jhuma P =0,04; - - - - - -
A3
Koappuyuenmor xoppersuuu ¢ (CO, + H>0)
R = 0,43; R = -0,50;
Wsa B B B B N = 23; . N = 23;
P =0,04; P =0,03;
A2 AQ
R = 0,40; R = 0,48;
Bepesa B N = 35; B N = 32; . B
P =0,03; P =0,005;
AO A2
R =0,70; R = 0,60;
Yepenyxa B . B B N =21; N = 20;
P = 31E-4; P =0,007;
Al AQ
R = -0,40; R = -0,43; R = 0,68;
Ocua . N = 31; N = 31; B _ _ N = 31;
P = 0,04; P =0,02; P <0,0001;
A2 A2 AQ
R = -0,43; R = -0,40;
Tna N = 23; _ B B _ N = 23;
P = 0,04; P =0,05;
A2 AO
3akJIIoYeHue — 4-7eTHWEe BapUAllUM BBISBJIEHBl TaKXe B TIPHU-

B pa6ote BHepBble TpPeACTaBIEHBI Pe3yJIbTaTHI
WCCJIeIOBAaHUS XPOHOJOTHII ocTaTOYHBIX ra3oB CO,
n (CO,+ H,0) B apeBecuHe TOAWYHBIX KOJIEI[ JIHCT-
BEHHBIX [IePEBBbEB: WBBI, Oepe3bl, YepeMyXW, OCHHBI
W JIMIbI, TPOM3pacTaBIInX B paiioHe r. Tomcka. Pe-
3yJIbTATBI MTOKA3AJIN CJIeyIolee:

— copOUpOBaHHbIE [PEBECUHOI B MpoIlecce Kn3-
HegesatenpHoctu raszpl (CO,, CO, + H,O) umeror mo-
TOJMYHOE pacIpe/ieieHre, oTpaskaroliee XapaKTep BbI-
nenennss CO, cTBOJIAMI;

— obmass  ocobeHHOCTh  pacnpeneneHuii  CO,
n (CO, + H,O) Bo Bcex mepeBbAX — HaIW4He MepHo-
IMYeCKUX Bapuallnii, KOTOpble COOTBETCTBYIOT BpeMeH-
HBIM KoJieGaHUSIM € TIepuoaoM 4 Troja;
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3eMHOU TeMIlepaType BO3AyXa M CyMMe€ OCAJKOB B Iie-
PHO/IbI BereTalny pacteHuii (Maii — ceHTAOPH);

— xponosornn CO, u (CO, + H,O) B ocHOBHOM
KOPPEJUPYIOT € TeMIepaTypaMu ¥ OCaJKaMU JIETHUX
MecsIIleB paiioHa IPOU3pacTaHusd;

— B OTJINYHE OT XBOWHBIX /[€PEBHEB, XPOHOJOTHH
CO,, (CO, + HyO) MHMCTBEHHBIX [IePEBBEB MMEIOT CJia-
6y10 KOPPEJIAIHNIO ¢ ITHPUHON KOJIel.

PesysbraThl paGoThl MOTYT OBITh HCHOJIb30BAHBI
Ipu OlleHKaxX GajiaHca yrjepoja B JHCTBEHHBIX JieCaX
U TIPEJCTABJSIOT WHTEPEC JJisI CIEI[HAJNCTOB, 3aHIH-
Matonuxcst npobaeMamu 6uocdepHo-aTMocdepHOro 06-
MeHa B YCJOBHSX MEHSIOIIETOCS KJINMAarTa U BBITECHE-
HUS XBOWHBIX JIECOB JINCTBEHHBIMH.

Arees B.T'., CanoxuuxoBa B.A., I'pyaneB A.H., CaBuyk /[.A.
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