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CBs3b CTOKa YIJIE€KHCJOro raza us arMocdepbi
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[TpuBeseHbl pe3yIbTaThl CEMILIETHETO €3KeMeCIYHOro MoHITopuHra KonneHTpauii CO, na Beicorax 0,3; 1; 1,5;
2; 3; 4; 5,5 m 7 XM, IIPOBOANMOIO BO BpeMd I0JIeTOB caMoieTa-1adopaTopun «Onrnk-3» MOA CO PAH ¢ 1997 r.
PesybpTaThl MOKA3bIBAIOT HEYKJIOHHBIH pocT n3 roga B rof cogepkanug CO, B atMocepe CHOHPCKOTO pernoHa,
HECMOTPS Ha TO YTO MHTEHCHBHOCTb MHIYCTPHAJBHBIX BBIGPOCOB B 3TOT Mepuo]| He GbliIa BbICOKOI. ExxeromHbe Ko-
Je6anns cogepskannsg CO; ¢ MTHIMAJIbHBIMI 3HAYEHNSIMII JIETOM IIPONCXOIAT 32 CUeT H3MeHEHNS aKTHBHOCTH (hoTo-

CHHTE€3a ¢ MaKCIMYMOM B JIeTHUI Tnepuozn.

IIpoBejieHO cpaBHEHIIe €;KeTOMHBIX M3MeHeHIil 00IIero coJeps:Kanns 030Ha I pernoHa CaMOJIETHBIX HM3Mepe-
HIil 32 HIOHb—UIOJIb C COOTBETCTBYIOIINMH IO BpeMeHN KoHIeHTpammsamn CO, Ha BceX BBICOTaX. MaKcIMaTbHas
koppenanns magekcoB CO, 1 OCO B aTH MecsIIbl HafifileHa A1 BBICOTHI 3MepeHii 1,5 kM. OHa coctaBasger —94%,
YTO TOBOPUT O CHJIBHOI 3aBucHMOCTH (hpoTocuHTeTnuecKoro croka CO, B TeMHOXBOIHBIX Jecax CHOHpPU OT KoJle-

6aunii OCO, ynpasagiomux ypoBHeM Y D-B-paguanuin.

Beegenue

OcnogHoii ctok yraekucaoro rasa (CO,) us atMo-
cdepnl HaI cymiell MPOMCXOAUT 3a cueT (PoTOCHHTE3a
B pacrenusax. [lepBoe MecTo B 3TOM Ipoliecce, KaK H3-
BECTHO, 3aHUMAIOT TPOIMYEeCKHe Jieca, BTOpoe MecTo —
6opeaspHBIe. Boslee MOIOBHHEI 60peabHBIX JIECOB pac-
mosiokeHbl B Poccuy, nmpuieM IpeuMyIIeCTBEHHO B CHU-
6upCKoi Taiire.

AKTUBHOCTD XJOpOodHIILIa B XJOPOILIACTaX pacTe-
HUH CYIIeCTBeHHO 3aBHCHUT OT YPOBHSA caMOil KOPOTKO-
BoTHOBOH dactu paguariuu CoJHIla, JOCTUTAIONeN 3eM-
HOU ToBepXHOCTH, B Auanazone YD-B 290—320 um.
YBesuueHue YpOBHS 3TOH paJMallUK CHIDKAET aKTHB-
HocTh porocuuTesa [1]. Haubosee cuapHO aToT adhpert
MPOSIBJIIeTCI B BeYHO3€JeHBIX XBOWHBIX IOPOJaX [e-
peBbeB, B Koropbix YD-B-BoszgelicTBUe aKKyMyJHPY-
ercs co BpeMeHneM [2]. OtmeruM, 4uto TaexHas 3ona Cu-
6WpN B OCHOBHOM IIpe/ICTaBJIe€HA TeMHOXBONHBIMH IIO-
poaamu (muXTa, eab M KeAPOBas COCHA).

Ortxkionenus ypoBHa Y D-B-paguanum B uucTOit
arMocdepe TOJHOCTHIO KOHTPOTHUPYIOTCS OOIIUM CO-
nepxanneM osona (OCO) B armocdepHOM cTonbGe 3a
CYeT TOTJIONIEHN UM ee OCHOBHOW YaCTH NPEeUMyIIecT-
BEHHO B cTpaTocepHOM 030HOBOM cCJIoe — 030HOC(e-
pe, TZle CONEpP;KUTCS OCHOBHOE KOJIUUecTBO atMocdep-
Horo o3oHa [3]. Takum o6GpasoM, ¢opMupyercs: cBsI3b
dotocunaTeTmueckoro croka CO, u3 atmMocdepsl ¢ Ko-
Je6aHUAME 030HOChEPHI.

Pe3yabTaTbl caMoOJIeTHBIX U3MepeHmit
koHneHTpanun CQO;y HaJ Tae>KHBIMH
gecamu Cubupu

Peryngapupie usmepenus konnenrpaiuii CO, Haf
I0KHBIMH JIECHBIMU paifoHamMu CHOUPH TPOBOIATCS
¢ 1997 r. u o HacTosIIee BpeMs ¢ MOMOIIBIO caMoJIeTa-
na6oparopunn AH-30 «Ontuk-d» VHCTHTYTa ONTHKHU
armocdepsr CO PAH [4], Ha KOTOpOM KaKJblil MecsIl
OCYIIECTBJISIOTCS 3a60pbl BHENTHETO BO3/yXa HA BBICO-
tax 0,5; 1; 1,5; 2; 3; 4; 5,5 u 7 KM B clelnuajJIbHbIe
KOJI6bI. XMMHUYECKHil aHAIN3 3TUX IIPO6 MPOBOIUTCH
Ha aTTeCTOBAHHBIX AHAJUTHYECKUX CTeHAaX B SmoHuun
¢ moMotpio xpomatorpaduu. [TapanienrbHo ocyriecTs-
agiotest udmepernn CO;y ¢ TOMOIIBIO ra30aHATU3ATOPA
LiCor 6262. B pesyabrate nosyudatorcs nmpopuan CO,,
XapaKTepusylollllie ekeMecsUHble U3MEeHEeHUs ero Bep-
TUKAJbHOTO pacupejenennsa. HWKHAA 4acTh aTUX TPO-
duneit 10 BbICOT MeHee 3 KM B GOJIbINENl CTeeHU OT-
paxaer pernoHaapuble maMeHeHuda. Comepskanme CO,
Ha BbICOTaxX 6ojiee 3 KM yiKe GOJIbllle CBI3aHO C TJIO-
6ATTHHBIMU TIPOIECCAMMU.

Ha puc. 1 mpeacraB/ieHbl BpeMeHHbBIE XOJa CPejl-
Hux KoHIeHTpanuit CO, 11 atMocdepHbIx ciaoeB 0,5—
2 u 3—7 kM, yCpeAHEHHBIX /I KakJoro Mecsna. U3
puc. 1 BugHO, 4TO B HcciaeayeMblil mepuog ¢ 1997 mo
2004 r. comepxxanue CO, B atMocdepe u3 roga B rof
YBEJUUNBAIOCH, XOTS WHTEHCUBHOCTh WH/YCTPUATBHBIX
BoiGpocoB CO, B Cubupu, kak u B 1eaoM B Poccun,
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Pnc. 1. Bpemennble xojga cpemnnx kKoHmentparuii CO, misa
armMocdephbix cioes: 0,5—2 (1) u 37 km (2), cocraB/ieHHbIe
10 YCPEIHEHHBIM [T Ka)KAOTO MecsAlla pe3yJbTaTaM CaMo-
JIETHBIX U3MepeHHil BO BpeMs e)KeMeCSIYHBIX MOJIETOB CaMoJIe-
ta-a6oparopiit AH-30 «OnTnK-O» HaJ JECHBIMI MacCHBaMI
foro-3anaHoii 30u61 Cubupn

B 9TOT TI€PUOJ HeJIb3A cUuTaTh BbicoKoit. Ha ¢oHe Heyk-
nouHoro pocta CO, XOpoIIo BUAHDBI, 0COGEHHO B HIYKHEM
atMocgepHOM cJoe, TOJ0Bble KOTeGaHUsA ¢ MUHUMAIb-
HBIMU 3HAUEHUSAMH JIETOM ¥ MaKCUMAJIbHBIMHU 3UMON U3-
3a ycunenns croka CO,, cBs3aHHbIE ¢ aKTUBU3aIMeil
orocunTe3a B TEMIBI (BEreTaMOHHbIIT) TTEPUO TOAA.

Boaee apko ycunenue croka CO, B JeTHUI mepu-
o] BUJHO U3 CpPaBHEHHs CpeJHece30HHBIX (J1eTo, 3uMa)
BepTHKaabHbIX mpoduieir CO, (puc. 2).
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Puc. 2. CpaBuenne cpejanece3oHHbx (J1eto, 3uMa) I cpeaHe-
TOJOBBIX BepTHKAIbHBIX npoduieii CO,, HOTYyIeHHBIX TO pe-
3yJbTaTaM caMOJIeTHBIX uamepennii (7 — jernnii; 2 — cpex-
HerofoBoii; 3 — 3IMHMIT)

0

Jlerom B nmxneM (0,5—2 kM) c10e atMocdepbl Ha-
6monaercs «Boieganues npopuast CO, n3-3a aKTUBHOTO
dorocunTeza B pacturebHOil 6uoTe. Y CHJIEHHBIH CTOK
OPUBOAMUT K 06lIeMy cHuKeHHIO KoHIeHTpanuit CO,
Ha BCeX BBICOTAX MO CPABHEHUIO C 3UMHHUM IEPUOIOM.
3umoii, B orcyTcTBue akTuBHOTO croka CO, mpu no-
noHUTETHHBIX BhiOpocax CO, B OTONUTETBHBII CE30H,
MPOUCXOUT €ro HaKolieHwe B atMocdepe. [Ipudaem
dopma cpemnesumuero npodura CO, onpenensger dhop-
My cpennerogoBoro npoduaa CO,, Takike TpUBeIeH-
HOTO Ha pPHC. 2, TMOCKOJbKY OCHOBHAsl 4acTbh Gopealb-
HBIX JIECOB HAXOIUTCS B PEXUME aKTHBHOTO (POTOCHH-
Te3a MEHBIIYIO YacTh TOJA.

AHau3 cBA3eil n3MeHeHui
atMocepHbix KoHneHTpanuii CO;
¢ kosebanusmu OCO

Ha puc. 3 mnpeacraBienbl BepTHKATbHBIE TPOMUIN
CO,, ycpeHeHHbBIE 32 HIOHb—HIOIb 32 KaXKABIN ToJ ca-
MoseTHbIX uaMepenuit ¢ 1997 mo 2003 r. Itum Mecs-
1laM, Kak BUAHO M3 puc. 1, cOOTBETCTBYIOT caMble HU3-
kue kKoHneHTtpanuu CO, 6garogaps aKTUBHOMY CTOKY
CO, B MaKcUMyMe Ce30HHOW WHCOJAINNHU. 3HauyeHUS
OCO ans permoHa caMoOJIeTHBIX M3MepPEeHUN B3ATHI 1O
JIaHHBIM KocMuYeckoil anmapaTypbl TOMS, oHu Takke
YCPeIHSINCD 3a 3TH 2 Mec.
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Puc. 3. Beprukaabhbie npoduin CO, (ropusoHTaabHoil
IpSMOl OTMeYeH ypoBeHb 1,5 KM)

PaccemaTtpuBamachk koppengiua OCO ¢ KoHTIeHTpa-
nuamu CO, Ha BceX BBICOTHBIX YPOBHSAX. MakcuMaJib-
Has Koppensius o6HapyKeHa [ YpoBHS 1,5 KM.
Puc. 4, a nnmocTpupyer BBIpaskeHHOe coOrJlacue B TO-
IoBBIX XoAax KouieHTparuit CO, Ha BbicoTe 1,5 KM
u OCO, ycpeAHEHHBIX 32 MIOHb—UIOIb Ka)KAOTO Toa.
Ecnu BbryecTp JIMHElHBIE TPEHBl B 3TUX PSAAaX U Ie-
peBectu uX B Ge3pa3MepHble MHIEKCHI IyTeM BBIUUTA-
HUS CPEeHET0 U HOPMUPOBKHM Ha cpeHeKBaJpaTHIeCKue
orktorennss (CKO), To koapdpunuenT oTpunaTerbHOi
kopperanuu ungekcos OCO u CO, gocruraer 94%
(puc. 4, 6).

Mo:KHO TIPeANOIOKUTh, YTO JETHHE KOHIIEHTpa-
nun CO, Ha aTMocdepHOM ypoBHe 1,5 KM OTpaskaioT
pe3yJIbTUpYIOIlee BO3/EHCTBIE Tae)KHBIX JecoB Ha o-
tocunTerndeckuit ctok CO, MpuMepHO B TeX Ke MPo-
CTPAHCTBEHHBIX MaciiTabaX, 4To M MacimTaGbl ycpea-
Henus AaHHbIX TOMS. /[In1g MeHBIIUX BBICOT KOppe-
JIAIASA CHIDKAETCA W3-3a TPOSIBIEHUS JOKAJTbHBIX (-
dekToB, HO ocTaeTca 3HauMMOl Ha BbicoTe 1 kM. Ha
BbICOTaX Gojiee 3 KM HAUMHAIOT CKa3bIBATbCS MPOIIECCHI
TI06AMBHBIX MACIITAa00B ¥ KOPPEIAIHUS CTaHOBUTCS
He3HauuMo#. Ha puc. 5 mupuBeseHb TOHOBBIE XO/a
xoHneHTpanuit CO; Ha MaKkCHUMaJIbHOW BBICOTE HU3Me-
pennii 7 kM u OCO, ycpeHEeHHBIX 32 WIOHb—WIOIH Ka-
skmoro roma. KoadduimeHT oTpuIaTeTbHON KOppeis-
nun uaAgekcoB OCO u CO, B 3TOM cilydae cOCTaBJIsger
Bcero 4%.

CBsI3b CTOKa YIJIEKHCJOTO Ta3a u3 atMocdepsl Hax GopeabubiMu Jecamn Cuobupu ¢ koaedanusmu ozonocpepor 619
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Puc. 4. Togosble xona koHnentpamuii CO, Ha BbicoTe 1,5 KM
n OCO, ycpelIHEHHBIX 3a HIOHb—IIOJIb Kaxkgoro roga (a)
u koppesdaunug ungexco OCO n CO, Ha a1oii BbicoTe (6)

3akouenue

[TpexacraBieHHbIe BbINIE Pe3y.IbTATBI KOPPEISIH-
OHHOTO aHAJIN3a JeHCTBUTEIbHO YKa3bIBAIOT HA CYIIe-
CTBEHHYIO CBS3b JIeTHUX KoHIeHTparuii CO, Hax Ta-
eXXHbIME JecaMu CHOUPH ¢ KOJTeOaHUSIMU 030HOCHEDHI.
IT10 00DbACHAETCA OBICTPBIM (PU3NOJOTHYECKIM OTKJIU-
KOM pacTeHUl Ha u3MeHeHud ypoBHa Y O-B-paauammm.
[ToBrIIenye 3TOTO YPOBHSA yTHETaeT aKTHBHOCTDH (DOTO-
CHHTe3a, pacTeHWe HCHBLITBIBaeT cTpecc. B pesyiabrare
He Toabko cHIDKaeTcs: cTok CO,, HO UM ycHUIMBaeTcs
BbI6poc CO; 3a cueT ABIXaHUS PACTEHUH, HAXOSIINX-
¢ B CTPECCOBOM COCTOSTHHM.

Pa6Gora BbIOTHEHA TIpU YaCTUYHON (DUHAHCOBOI
noJAJep)kKe 10 HHTerpanuonHomy npoekry CO PAH
Ne 95 u rpantam PDODU 03-05-65105, 04-05-64559,
04-05-08010 1 05-05-98003-p-06b-a.

. CO, ppm OCO, e.[l.
368 4368
364 CO. 364
360 4360
356 4356
352 1352
348 4348
344 C y 344
340 0CO 4340
336 T R TR S l| R B B 336
1997 1998 1999 2000 2001 2002 2003 r.
a
1,0 -
n | |
O’ 0,5 F n .
-
8 0,0 .
g —0,5F
(<5}
= 4ok
S bl
~1,5F R =-0,04
p =0,93
-2,0F .
1 " 1 1 " 1

" 1 " 1 " )
-1,5 —-1,0 —-0,5 0,0 0,5 1,0
Nuaexc CO,

6

Puc. 5. Togosbie xoga kKonnentparuit CO; 1 OCO (a) n kop-
penamua ungekco OCO u CO, Ha Boicote 7 kM (6)
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V.V. Zuev, B.D. Belan, N.E. Zueva, G. Inoue, T. Machida. Interrelation between carbon dioxide sink
from the atmosphere over boreal forests of Siberia and variations of ozonosphere.

We present the results of seven-year monthly monitoring of CO, concentrations at heights 0.5; 1; 1.5; 2;
3; 4; 5.5 and 7 km, performed during flights of airborne laboratory Optik-E of TAO SB RAS since 1997. The
results show the steady growth of CO, content in the atmosphere of Siberian region from year to year despite
the fact that the intensity of industrial emissions was not high in this period. The annual variations of CO,
content with minimum values in summer are associated with changes of activity of photosynthesis, peaking in

summer period.

We compared annual variations of total ozone (TO) for the region of aircraft measurements for two
summer months June—July against coincident CO, concentrations at all altitudes. Correlation between CO, and
TO indices in these months is found to be highest for the measurement altitude of 1.5 km. It reaches 94%, indi-
cating that the photosynthetic sink of CO, in dark coniferous forests of Siberia strongly depends on TO varia-

tions controlling the level of UV-B radiation.
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