CemuHap UHcmumyma anobanbHO20 K/lluMama u 3KoJsio2uu
Poczudpomema u PAH, 20 uroHsi 2018 .

Cxo0/CcTBO U3MEHEHHI B TOJJ0BOM U C€30HHOM MACHITA0aX BpeMeHH
coBpeMeHHbIX kKoHIleHTpamuii CO,, CH,; u N;O Ha cTaHIUsX 1J1002JIbHOT0
MOHHMTOPHUHIA

Pacwupennvie mesucol doxnaoa

C.M. CeMeHOBl'Z, D.51. Panbkosa®?
1)I/IHCTI/ITyT rJ100aJpHOTO0 KMMara 1 skojioruu Pocruapomera u PAH
2)I/IHCTI/ITyT reorpadpuu PAH

Vraekucieiii raz CO,, meran CH, 1 3akuce azora N,O — cuutarorcss OCHOB-
HBIMH TTAPHUKOBBIMH T'a3aMH CPEIH T€X, KOTOPHIE SMUTTHPYIOTCS B XOJ1€ XO35i-
CTBEHHOM JesTenpbHOoCTH. O0oraiieHrne MU aTMOc(epbl BHI3BIBAET 00ECITOKOEH-
HOCTh B MUPE B CBSI3H C MTOCJIECICTBUSIMHU 3TOTO - YCHJICHUEM MTapHUKOBOTO YD PeK-
Ta. [loaTOMy cOBpeMeHHbBIC U3MEHEHUS TJI00ATLHBIX YPOBHEH COJIEPIKAHMS ITUX
ra3oB B arMoc(epe SBISIOTCS MPEeIMETOM HEMPEPHIBHOTO MOHUTOPUHTA U TTOCIIE-
TYIOIINX UCCIEA0BaHM, UeMy TIOCBSIIICHA U TaHHAas padoTa.

Hcnonb3oBanuck qanaple MoHUTOpUHTa KoHIeHTpanuii CO,, CH4 u N,O ¢
npo6ooToopubIx cranimii cetn CSIRO (CSIRO GASLAB Flask Sampling Net-
work, The Commonwealth Scientific and Industrial Research Organisation, Aus-
tralia. Craniuu pacroioskeHbl B TAKMX TOYKAX TeorpapruuecKoro MpoCcTpaHCTRa,
I7Ie IPAKTHYECKH HE CKa3bIBACTCS BIMSIHIE KOHKPETHBIX AaHTPOIIOT€HHBIX UCTOY-
HUKOB IMHICCHH 3THX T'a30B, & YPOBHU HX COJIEP’KaHUS OMPEACIISIOTCS MPOIieccaMu
TJI00AJIBHOTO TIepeHOca U IepeMenTuBanus B atMoc(epe. Pacronoxenue ctanuit
NPUBEIEHO HA pUC. 1, a reorpaduueckue XapakKTepUCTUKH - B Ta0. 1, cM.
http://cdiac.ess-dive.lbl.gov/trends/co2/csiro/. B pabote ucnob30BaHbl JaHHBIE O
KOHIICHTPAIUSAX MECIYHOTO Pa3peieHus] Ha OTHX CTAHIUAX (MCIOIb30BaH apXUB
<CSIRO_gaslab data_Jul2015.zip> ¢ pecypca
via http://cdiac.ess-dive.lbl.gov/trends/co2/modern_co2.html (-DATA, —
CSIRO)). CranunoHHbIe JaHHBIE PA3TMYHOTO BPEMEHHOTO Pa3peIICHNUs TAKXKe J0-
cTynHbl Ha pecypcee https://ds.data.jma.go.jp/gmd/wdcga/cgi-
bin/wdcgg/catalogue.cgi MupoBoro nearpa BMO no mapaukoBsim razam (WMO
World Data Centre for Greenhouse Gases).

N3mepenust Ha mpo6ooTdopHbIX cTaHiusax cetd CSIRO npoBoaunuck ¢uis-
YKEUHBIM CITOCOOOM, T.€. OIIPEACIICHHBIM 00BEM BO3AyXa OTOMpPAJICS B CIICIIHATb-
Hble eMKocTH (isaru, anrit. — flask) u 3arem ananmusupoBaics B 1adboparopuu. 13-
MEpPEHUS BHIMOJHSINCH B OCHOBHOM ¢ Hadasia 1990x roioB. 9Ty MHOTOJIETHIOIO
paboty Beayt uzBectHble cienuaaucTel CSIRO Paul Steele, Paul Krummel, Ray
Langenfelds, Marcel van der Schoot u ap. OTta rpynna o0ecrieunBaeT MOHUTOPUHT
KOHIICHTpAIUi, MEPBUYHYIO MOATOTOBKY MAaCCUBOB JIAHHBIX U UX COJEPIKATEIb-
HbIN aHanu3, cM. Harpumep (Francey et al., 2003; Francey et al., 2013).



http://cdiac.ess-dive.lbl.gov/trends/co2/csiro/
http://cdiac.ess-dive.lbl.gov/trends/co2/modern_co2.html%C2%A0(DATA,%20CSIRO).
http://cdiac.ess-dive.lbl.gov/trends/co2/modern_co2.html%C2%A0(DATA,%20CSIRO).
http://cdiac.ess-dive.lbl.gov/trends/co2/modern_co2.html%C2%A0(DATA,%20CSIRO).
https://ds.data.jma.go.jp/gmd/wdcgg/cgi-bin/wdcgg/catalogue.cgi
https://ds.data.jma.go.jp/gmd/wdcgg/cgi-bin/wdcgg/catalogue.cgi
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Pucynok 1 - Cetb npo06ooTOOpHBIX cTaHiuii HayuHol 1 mpOMBILIIEHHOH Hcciie-
JoBatenbcKoit opranusanun Coapyskectsa Hauii, ABctpanms (http://cdiac.ess-
dive.lbl.gov/trends/co2/csiro/)

Tabnuna 1. XapakTepucTHKHU pacioyioKEeHUs CTAaHIIUI U BpEMEHHOE TOKPBITHE
PAZ0B MECAYHBIX TaHHBIX CETH (PIISYKEUHBIX U3MEPEHUI KOHLIEHTPALMNA TapHUKO-
BbIX Ta30B HayuHO! U pOMBIIIEHHON HCCIIeI0BATENIbCKOM opranu3auuu Coapy-
xectBa Hauui (CSIRO). BeicoThl pHUBEIEHBI B METPaxX HAJl ypOBHEM MOPS (M
H.y.M.), IIUPOTA U JIOJITOTA - B Tpamycax. Mcrounuk: http://cdiac.ess-

dive.lbl.gov/trends/co2/csiro/.

Kon | HazBanue n HIu- | doarora | Beicora | Bbicora | Bpe-
CTaH | pacmoJio:KeHue | po-Ta CTAHIUU | OTOOpPA | MEHHOM
-UMH | CTAHIMHA npoo 0TPEe30K
ALT | Alert, Kanana 8250 |-62.33 200 210 1991 -
2014
ESP | Estevan Point, 49.38 |-126.53 |7 47 1993 -
Kanana 2002
SIS | Shetland Islands, |60.08 |-1.25 30 33 1992 -
Benukobpurtanus 2003
MLO | Mauna Loa, 19.53 |-155.57 | 3397 3435 1991 -
CIIJA 2014
CRI | Cape Rama, Un- |15.08 | 73.83 60 66 1993 -
U 2002
20009 -
2013
CFA | Cape Ferguson, -19.28 | 147.05 2 5 1991 -
ABcTpanus 2014
CGO | Cape Grim, AB- |-40.68 | 144.69 94 164 1984 —
CTpaus 2014



http://cdiac.ess-dive.lbl.gov/trends/co2/csiro/
http://cdiac.ess-dive.lbl.gov/trends/co2/csiro/
http://cdiac.ess-dive.lbl.gov/trends/co2/csiro/
http://cdiac.ess-dive.lbl.gov/trends/co2/csiro/

CYA | Casey, AHtapk- |-66.28 | 110.51 47 55 1997 -
THA 2014
MAA | Mawson, AH- -67.61 | 62.86 32 42 1984 —
TapKTHAA 2014
MQA | Macquarie Island, | -54.48 | 158.96 |6 13 1990 -
ABcTpanus 2014
SPO | South Pole, An- |-89.98 | -24.8 2837 2847 1991 -
TapKTUAA 2014

CO,, CH,4 u N,0 - xopoiio nepememannbie rassl (well-mixed gases). Bpe-
Ms UX KHU3HU B aTMochepe — 6€3BO3BPATHOTO MIIH JKE BO3BPATHOTO BHIBEICHUS U3
aTMoc(depbl) — CYIIIECTBEHHO OOJIbIIIE, YeM BPEMSI paclpOCTpaHEHUS U TIEpEeMEITH-
BaHUs B Tpornocdepe (B Topu30HTAILHOM U BEpTUKAILHOM HarlpaBiieHusx). Cien-
CTBHE — IPUMEPHOE BhIPAaBHUBAHNE KOHIICHTpAIUi (B 00bEMHOM OTHOIICHUHU CME
cH, aHriI. — Volume mixing ratio) B pa3iMuHBIX TOYKAX reorpapuaeckoro mpo-
CTPAHCTBA, HE HAXO/ISIIIUXCS MO/ HETIOCPEICTBEHHBIM BIIMSIHUEM KOHKPETHBIX UC-
TOYHUKOB IMHUCCHH.

OpmHako TO, YTO MPUTIOBEPXHOCTHBIE KOHIICHTPAIIUY OJIM3KH, HE 03HAYAET,
YTO OHU OJIMHAKOBBI U TTOCTOSTHHBI. J[JI1 K&KI0TO M3 ra30B HAOIIOJAETCS Ompe/e-
JICHHAs U3MEHYMBOCTh BO BPEMEHHU U TIpocTpaHcTBe. Harma 3amaya:

— OXapaKTepPU30BaTh U3MEHYMBOCTH KOHIICHTPAIUHA (B 00BEMHOM OTHOIIIE-
HUM CMeCH — PPM wiu Pph) 1uist KayKA0H U3 CTaHIMI B TOJOBOM U MECSIYHOM Mac-
mTabax BpeMEHH, a TakKe

- OIIEHUTH CTEIIEHb CXOJICTBA ATUX M3MEHEHU Ha PA3HBIX CTAHIUSAX JIJIS
Ka)KI0TO U3 Tra3o0B.

Hauano VIl mec.
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Puc. 2. Ha n1Byx mkanax, npeJacTaBisifolux 12 nociaenoBaTeNbHbIX MECALIEB, BbI-
JIEJIEHBI CBETIIO-CEPBIM LIBETOM OTPE3KH BPEMEHU, KOTOPBIE HCIIOIb30BAIUCH IS
MOCTPOCHUS AIIEMEHTOB psAa A (HWKHUU psin) U b (BepXHHiL psiT), OTHOCAIIUXCS K
Hayaiy VIl-ro mecsma. 3HadeHue MECIYHOTO CKOJIB3SLIErO CPEIHETO ISl ATOTO
CPOKa OIICHMBAJIOCh KaK Cpe/iHee apu(hMETHUECKOE CPETHEMECIYHBIX 3HAUCHUN
koH1eHTpamuii 3a VI u VII mecsiibl.



JI1s pemeHus ’TOM 3a1a4y UCIIOJIb30BAJICs CIEAYIOIMI MeToA. [l Kaxaou
CTaHLMM U Psiia CPeTHEMECSYHBIX KOHLIEHTPALMN ra3a, CTPOUIIUCH TPU IPOU3BO/-
HBIX psJa:

A) psAn, NpeACTaBIAIOMUN CKOJIB3SIINE CPETHETOA0BBIE 3HAUECHHUS, T.€. CPEIHUE 32
MocJieI0BaTeNbHbIEC 12 MECSIEB; TAKOE CPEIHETOJ0BOE 3HAYCHUE OTHOCHIIOCH K ()
g VIl mecsua, 1.e. rpanune mexay VI u VII mecstem;

b) psa, npeacTaBasionuil CKOIb34I1ee CPEIHEMECSIUHOE 3HAUYECHUE ISl TOTO Ke
CpOKa, KOTOPOE BBIUHUCIISLIIOCH KakK cpenHee u3 3HaueHuit 3a VI u VI mecsupl.

Puc. 2 unmoctpupyeTt Te 0Tpe3KH BpeMeHH, KOTOPbIE HCIIOIb30BAUCH IS
nocTpoeHus psaoB Thna A u b. Paznuuns B npoAoKUTEIBHOCTH MECALIEB KaJIEH-
JAPHOTO I0J1a HE YYUTHIBAIIUCH.

JUIst KaX/10i CTaHUMU U3MEHYUBOCTh KOHILIEHTPALMHU ra3a B FOJIOBOM Mac-
mrade BpeMEHU XapaKTepH30Balach psijioM A, B U3MEHUHUBOCTh B MECSIYHOM Mac-
mrade — pa3HOCThIO psioB b u A (0003HaunM ero cumBosiom b-A). Hike npuse-
JICHBI HEKOTOPBIE Pe3yabTaThl Takoro ananm3a s 11 crannumii cetn CSIRO.

H3menuusocmo 6 200060m macwmaoe epemernu

Ha puc. 3, 4 u 5 npusenens! panbl Tuna A qoist 11 cranmuin s CO,, CHy n
N,O coOTBETCTBEHHO.
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Pucynok 3 — 3MeHeHne BO BpeMeHH 12-MeCSYHBIX CKOJIB3SIINX CPEIHUX: CO-
-1
nepxkanue CO,, MITH

Kaxk BuaHO Ha puc. 3, TpeHIbl pa3HbIX CTAHIIMKM OJIMHAKOBHI. [Tocne «mpuge-
JCHUS» JaHHBIX K 3HaYeHUsIM Ha cTaniuu Alert (camas ceBepHas cranuus CeBep-
HOTO TOJIYIIAPHs; €€ BBIOOP, KOHEUHO, YCIIOBEH) IyTeM YAAJICHUS CHCTEeMaTHye-
CKHUX pa3IMuMil B JaHHBIX, KPUBbIE TPAKTHUUECKHU CcIuBatoTCA. VICKItoueHue —
craumusa Cape Rama (Muaust), mo-BUIMMOMY, HAXOSIASICS O] CUJIHHBIM BITHS-
HUEM PETUOHAJbHBIX HICTOUHUKOB YTJIEKUCIIOTO rasa.



Ha puc. 4 npencraBiieHbl aHAJIOTUYHBIE JaHHBIC 00 M3MEHEHUU CONEPKAHUS
MeTaHa B T0JIOBOM MaciiTade BpeMeHn. CHCTeMaTHYeCKUE pa3Indus ¢ JaHHBIMH
no craniuu Alert ynanensl. BugHo (M. maHes b a), 4TO TPSH/IBI Ha BCEX CTAHIIUIX
FO>xHOoTO Mosytapus (0T Tporuueckoit ctaniiuu Cape Ferguson 1o caMoi 105KHOM
noJisspHoii ctanmuu South Pole) odens 6in3ku. OnHako U Ha cTaHIusaXx CeBEepHOTO
TOJTyIIapust HaOJII0JAal0TCS CXOHBIC TPCH/IBI — KPUBBIC OJIM3KH K CpETHEH TSI
FO>xxHOTO Monymmapwusi. OsiTh, HCKIIOYEHUE — HHAUKCKas cTanus Cape Rama,
JIAHHBIE KOTOPOU MOKa3bIBaIM aHOMaIbHOE noBeaeHue u st CO, (CM. BBIIIIE).
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Pucynok 4 - 3MeHeHne BO BpeMEHH CKOMB3SIINX |12-MECSYHBIX CPEIHUX: COAep-
xanne CHy, MiTpa™ ; yaaeHbl CHCTEMATHYECKUE PA3INYHS C TAHHBIMH CTAHIHH
Alert (B 3HaK 4ero K KojaM CTaHIMIA MPUOaBIeHO «-1»): a) cranuuu KOxHOTO M0-
aymapus; 0) craniuu CeBepHOTo MOMyImapys U cpenee A ctanuii FOxxaoro
noaymapus — uepHas tunus (SH_AV)



Ha puc. 5. npuBeeHbl aHAJOTUYHBIE JAHHBIE 110 3aKUCHU a30Ta. B nanHOM
cllydae CHCTEMAaTHYECKHE pa3jindusi ¢ JaHHbIMU cTaHiuu Alert ve ynansiuce, mo-
CKOJIbKY OHM OYE€Hb HE3HAYUTEIbHBIC U, €CIIU UX yAAJIUTh, KPUBbIE OYIyT HEpa3-
JUYUMBL. DTO 371eCh KacaeTcs u cranuuu Cape Rama, nanHbie ¢ KOTOpoil B OTHO-
IIEHUH 3aKKCH a30Ta HE MOKA3bIBAIOT CYIIECTBEHHOTO AHOMAJILHOTO TOBEACHHUS.
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PucyHok 5 — 3MeHeHue BO BpEMEHU CKOJIB3SIUX 12-MECSYHBIX CPETHUX: CO-
-1
nepxxanne N,O, mipn

H3zmenuusocms 6 mecauHom macuimaoe 8peémMeHu

CpaBHuTenbHBIN aHam3 n3MeHunBoCcTH coaepxkanust CO,, CH, u N,O B at-
Mocdepe Ha craniuax cetu CSIRO B MecsiuHOM MaciiTabe BpeMEeHH ITPOBOIUIICS
caeayronmM oopazom. JJist KaXk10il YIIopsI0YeHHON aphl CTAaHIMN paccMaTpyBa-
JUCh UX psaawl Tuna b-A (cM. Bbimie). Psi 1uist BTOpo#l CTaHIIMKM CMeEIalics BO Bpe-
MEHH Ha HECKOJIbKO MECSIIEB — OT -6 /10 5 — OTHOCHTEJIBHO IIEPBOro’. 3aTeM pac-
CUUTBIBAJICA KOA(PPUIIMEHT KOppensiuuu psiaoB. st kaxaou ynopsgoueHHoN na-
PBI CTaHIIMIA ONIPEAEIISIICS CABUT BO BPEMEHH BTOPOTO psijia OTHOCUTEIHHO MEePBO-
ro, 00ecIeunBaroINil MaKCUMalIbHOE 3HaueHue Kodd duirerTa koppesiuu. Ta-
KOU cABUT OyZeM Ha3bIBaTh ONTHMAJIbHBIM.

PesynpraTel pacueToB nokazanu, uro a1 CO, u CH, psaael Tuna b-A naxe
OYCHb YAAJICHHBIX JIPyTa OT JIpyra CTAaHIIMHA UMEIOT BHICOKHE 3HAUCHHS KOA( -
1ueHTa koppesnsinuu. Kojaebanus 1eMOHCTPUPYIOT CE30HHYIO IIMKINYHOCTh, UMe-
IOLIYIO IOBOJILHO YCTOWYNBYIO popmy. [IprBeneM HECKOIBKO MPUMEPOB.

Ha puc. 6 nas CO, npuBenensl rpaduku psiioB Tuna b-A niis nmapbl ctaH-
it ALT u MLO (nanens a) u quist mapsl ctadiuit ALT u SPO (mauens 6). Koad-

1
[na obneryeHna TEPMUHONOTUN: €CIN CABUT PASAA NPOUCXOAUT B CTOPOHY bosee No3aHUX Aat, To byaem Hasbl-
BaTb 3T0 «cABur N0 BpemeHn», a ec/iv B CTOPOHY bosiee paHHMX aat — «casur NMPOTUB BpemeHU»



(GUIEHTBI KOPPENLMU U1 3TUX psiioB cocTaBisitoT 0.95 (psa ctaniuun MLO
caBUHYT Ha 1 Mecsiiy mpotuB BpeMenn) u 0.87 (psia ctanuiuu SPO cniBuHyT Ha 5
MECSIIEB M0 BPEMEHHU) COOTBETCTBEHHO, XOTS PACIIOJIOKEHBI OHU BEChbMa JIAIEKO
npyr oT apyra — ALT B Beicokux mupotax Apktuku, MLO B Tponimueckoit yactu
Tuxoro okeana (I"aBaitu, CIIIA), a SPO - Ha 10HOM TI0JTFOCE. AMIUIUTY/IBI YOBI-
BAIOT B HAIIPABIICHUU OT CEBEPHOU MOJISPHOU 30HBI K FOKHOM, YTO TUITUYHO ISt
BCeil COBOKYMHOCTHU cTaHImi. KoadduimeHTs Koppensiiuu Ui CTaHINH, pacto-
JIO)KEHHBIX B YMEPEHHOMN U MOJSPHOI 30HaX 000UX MOdymapuid, BBICOKH — oT 0.8
10 0.9 u Gosiee TPU COOTBETCTBYIONIUX ONTUMAIILHBIX BPEMEHHBIX clIBUTax. J[Jis
crannuii CFA u CRI orm Taxke mocToBepHBI, HO 3aMeTHO MeHbIie, 0.5-0.8. B no-
KJajie OyZIeT mpuBeIeHa MmoaHas MaTpuiia Ko3QGUIMEeHTOB KOPPETSAIUA U OTITH-
MaJibHbIC BPEMECHHbBIC CJIBUTH.

OTMeTuM, 4TO Ha CE30HHOCTh KOJIEOaHUN KOHIIEHTPAIIUU YTICKUCIIOTO Ta3a
ykasbiBajiock eie B padote (Keeling et al., 2005). B nocnennee Bpemst 3TH Ce30H-
HbIC KOJIeOaHusI N3yJaloT Tak)Ke M Y HAC B CTPaHE MO JaHHBIM CITyTHHKOBOTO 30H-
nupoBaHus — cM. (PokotsiH u ap., 2014). B nocnegneit padote npuBeaeHa o0mmp-
Has Oubnmorpadus mo Bompocy.
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PucyHoK 6 - ®nykTyauun kounentparumii CO,, MitH '} MecsdHbI MaciTad BpeMe-
HU: a) Ha ctanuuax ALT u MLO, npuuem psin ctaniuu MLO cnBunyT Ha 1 mecsin
npotuB Bpemenu; 0) Ha ctaniusax ALT u SPO (psin craniuu SPO ciBunHyT Ha 5
MECSIIEB 110 BPEMEHH)

B emie Oosblieii cTenenn cXo0ACTBO M3MEHEHUH KOHIIEHTPAIIN Ha CTaHIHIX
CSIRO Beipaxkeno aass CHy. Beicokoe cXoacTBO QUIyKTyaluii KOHIIGHTPAIUU Me-
TaHa B MECSIYHOM MacinTabe BpeMeHH Ha0IroaeTcs Ha BceX cTaHimsax KOxxHoTro
MOJTyIIAPHsI - CM. IPUMEPHI psAaoB Tuia b-A Ha puc. 7. Ouenku ko3pPUIreHToB
KOppenauu Mexay ctanuusiMu FOxxHoro nostymapusa He Meree 0.99 u b s
tpormmueckoi cranuu CFA 0.94 - 0.96. OTu ypoBHU KOPPEISAIAHA TOCTUTAFOTCS
IIPU COOTBETCTBYIOIINX ONTUMAIHHBIX BPEMEHHBIX CIBHUTaX.
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PucyHok - 7. ®nykryaunn konuenrpaunii CH, Ha cranumsax KOxxHoro nomymapus,
MIpA ' MecsraHbIif MacITad BpeMeHn: a) Ha craniusx MAA u CGO (6e3 BpeMeH-
Horo caBura); 0) Ha cranmusix SPO u CFA (psa cranmmu SPO casunyT Ha 1 me-
CsILI IPOTUB BPEMEHU)

Psnpl Tuna b-A cranuumii CeBepHOro moiymiapusi TaKxke - PU COOTBET-
CTBYIOLIUX ONTHUMAJIbHBIX CIBUTAX - XapaKTEPU3YIOTCS 3HAUUTEIbHBIMU KO3 (DHU-
uueHtamu koppemsiunu, 0.7 - 0.8. Onu 3aMeTHO HUKEe 3HaueHul 151 FOxHoro mno-
JyIIapus.

Psn tuna b-A, mocTpoeHHBIN 1O JAHHBIM C BBICOKOIIMPOTHOM MOISIPHOM
crannuu Alert (ALT, 82.5° c.111.) Takke MMeeT BBICOKOE KOPPEISAIIHOHHOE CXO/I-
CTBO cO Bcemu cTaHmusmMu FOxxHoro nosymapusi. 3HadeHue K03 UIneHTa Kop-
pensiuuu 11 pAaoB ¢ 3TuxX ctanuuid cnenyromue: 0.92 s SPO, 0.91 gt MAA,
0.91 mna CYA, 0.94 nngs MQA u 0.89 st CFA. Ogaako, 9To0BI JOOUTHCS TAKOTO
CXOJICTBA, HEOOXOIUM CIIBUHYTH PSAbI STUX CTAHIIMIA 110 BPEMEHU Ha 5 MECSIICB.
[Tonnas maTtpuira k03P PUIMEHTOB KOPPEISAIUN U ONTUMAIbHBIC BPEMEHHBIE C/IBU-
Ty OyZyT TIpeACTaBICHBI B TOKJIAJIE.

OO6paTtumMcs Teneps K pesyiabTaTtaM mo100HbIX pacuetoB aas N,O. Koppe-
JSIUMOHHBIE CBSI3U MEXKAY U3MEHEHUSMHU KOHUEHTPALUH 3TOT0 ra3a B MECSIYHOM
MaciTabe BpeMeHH ropaszio ciabdee, yeM sl yrIeKUcIoro ra3a u merana. Ha puc.
8 npuseaeHs! rpaduku s nap ctaniuii ALT u MLO (nanens a) u ALT u SPO
(manens 0)), npudem psaabl cranuuit MLO u SPO caBunyThl IO BpeMeHH Ha 3 me-
csla. ITO — ONTUMAJIbHBIC CJIBUTH, 00ECIIEUNBAIOIINE MAKCUMAJIbHBIC 3HAYEHUSI
koadummenTa koppensiuu; 3Ti ko3 utinents 0.24 u 0.72 COOTBETCTBEHHO.
DTHU OIEHKH COTJIACYIOTCS C PUC. 8: JUIsl IEPBOM Maphl CTAHIIUN CBSI3b (DIyKTyarui
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Mara, a JJisl BTOpOoil — BeCbMa 3aMETHA, HO B HEKOTOPBIE TOJIbI Mporaaet. Tem He
MeHee, Ha HaJIMYue TaKOW CBSA3M JJIs CTAHIIUMMN, PACIIOI0KEHHbBIX MPAKTUYECKU Ha
MPOTHUBOIIOJIOKHBIX MOJIOCAX 3€MJIU CTOUT 00paTuTh BHUMaHue. [lonHas maTpuiia
KO3 (PUITMEHTOB KOPPEISAIUU U ONITUMAJIbHBIE BPEMEHHBIE CIIBUTH OYIyT Mpe/I-
CTaBJICHBI B IOKJIAJE.

N,O
1.0
0.5
0.0
-0.5
1.0
1990.5 1995.5 2000.5 2005.5 2010.5
—ALT —MILO
a)
N,O
1.0
0.5
0.0
-0.5
-1.0
1990.5 1995.5 2000.5 2005.5 2010.5
—ALT —SPO
0)

PucyHoxk - 8. ®nykryanuu kouuentpanuit N,O, Miipa'; MecsanbIil MacuTad Bpe-

Menu: a) Ha cTaHiuax ALT u MLO (psn craniun MLO cnBunyT o BpemeHu Ha 3
Mmecsina); 6) Ha cranuax ALT u SPO (psa craniiuu SPO ¢IBUHYT 11O BpeMEHHU Ha
3 Mmecsa)

3akJjIoueHue

MN3MeHeHne BO BpeMEHU KOHILIEHTpaIlU MapHUKOBBIX T'a30B - OCHOBHBIX
KOMIIOHEHTOB aHTponoreHHon smuccuu CO,, CHyu N,O — Ha cTanusax rio0aib-
HOT'O MOHUTOPHUHTA OMPEACIISIETCS. TPEMS MPOLECCAMMU:
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1) oOMeHOM «MeCTHOI» YacTu aTMOc(epbl C rI100aNnbHOH (JOKAIbHOE BIIHS-
HUE OTCYTCTBYET, UTO JIOJHDKHO 00€CIeurnBaThCcsi BLIOOPOM CTAHIIUU I100aIbHOTO
MOHUTOPHUHTA);

2) OOMEHOM C OKEaHOM;

3) pacxo0BaHUEM BEUIECTB B XUMHUYECKUX PEAKIUAX B aTMOChepe.

DTU TpH Mpolecca B pa3HO CTENEHU IPUHUMAIO y4acTHe B CyAb0e Tpex paccMar-
pUBaEMBbIX T'a30B.

[lepBsIii mporecc A BCeX Tpex ra3oB o0muil. B mpuTekaromux Bo3ay1-
HBIX Maccax NpoINOpIUU COAEPKaHUS PACCMATPUBAEMBIX BEIIECTB TAKUE ke, KAK B
TJI00aTHHOM ITyJI€, & B MOKUIAIOIINX MECTHYIO aTMOC(epy — TaKue ke KaK B HEil.

K o6meny ¢ okeaHoM — BTOPO# MPOIIECC - CIIOCOOEH TOJIBKO YTIEKUCIBIN
ra3, Ipu4eM CyIIECTBEHHYIO pOJib B 3TOM UIPAET CE30HHOCTh Ipolrecca POTOCHH-
Te3a B ay(poTuueckoM cioe okeaHa. OKeaHcKasi SMUCCHs METaHa 3a CUeT aHa3poO-
HOTO PAa3JI0KEHUsI MEPTBOTO OPraHUYECKOTO BELIECTBA MaJja, a MOIJIOIIEHUE Mpe-
HEOpEKUMO MaJjio. 3aKKUCh a30Ta OKE€aH MPaKTUYECKHU HA BBIJEISIET U HE MOTJIoNIa-
erT.

TonbKO METaH UMEET OCHOBHOM XMUMUYECKUN CTOK — TPETUM MPOIIECC - B
HUKHEN aTMoc(epe — OH PacXOyeTcsl B pEaKIUsAX C THAPOKCUI-PAANKATIOM, KO-
TOPBIH, B CBOIO OU€pEb, 00pa3yeTcsl U3 BOJASHOTO Napa. DTOT MPOLIECC TAKXKE
MMEET BBIPAKEHHYIO CE30HHOCTb, TOCKOJIBKY TMAPOKCHII-PaJNKai o0pa3yeTcs npu
Y4aCTUU KOPOTKOBOJIHOBOI'O COJTHEYHOTO U3ITYUYEHHUS.

Pe3yinbTaThl SMOUpUYECKOro aHanu3a n3MeHeHus konueHTpamnuii CO,, CHy
u N,O ¢ 1990x romoB Ha crannusax raodbamsHoro Moautopunra cetu CSIRO mox-
HO IMPEIBAPUTEIBHO CYMMHUPOBATh CIEAYIOIINM 00pa3oM:

- JUIS K&KJIOTO U3 TPEX ra3oB TPEH bl KOHIICHTpAIMil B T0I0BOM MaciTabe Bpeme-
HU, KOTOPBIE XapaKTEPUIYIOTCS U3BMEHEHUSIMU TOJIOBBIX CKOJIB3SIINX CPETHUX
(panbl THIA A), CXOJHBI HA BCEX CTAHUUAX (MCKIIOYEHUE — UHIUNUCKAs CTaHIIUS
Cape Rama);

- pSIbI PA3HOCTEN CKOMB3AIIUX CPETHEMECAYHBIX 3HAUEHUHM U CKOJIB3SIIIUX CPEl-
HETro/IOBBIX 3HaUeHUH (psiabl THIA b-A) XapakTepu3yroT U3MEHEHHUs KOHIIEHTpa-
Uil B MECSIIHOM MaciuTabe BpeMeHH; Koppensauuu 3Tux psinoB aist CO, u CHy
1oCJIe MPUMEHEHUS CrIelu(PUUECKUX CIBUTOB BO BPEMEHU BBICOKH, OCOOCHHO ISl
MeTaHa, JaKe JUIsl CTAHIINH, PACIOJIOAKEHHBIX B Pa3HbIX MOIYIIAPUIX, IPUYEM
CABUTHU UMEIOT CE30HHBIN XapakTep; st N,O Takoil Koppensiun He HaOIr01aeTcs;
- 00HapyXKEHHBIC B3aMMOCBS31 B U3MEHEHUH PSJIOB KOHIICHTPAITUI Ha Pa3IMIHbIX
CTaHLUAX HE MPOTUBOPEYAT CIEIYIOMIEMY MOJOKEHHUIO: U3MEHYUBOCTHIO KOHIIEH-
tparuit CO, u CH, B MecsunoM macirabe BpeMEHHU yIPABIISIIOT CE30HHBIE MPO-
LIECCHI — COOTBETCTBEHHO (POTOCHHTE3 U pa3pylICHHE METaHa B PEAKIUIX C TU/-
POKCHII-PAJUKAIIOM.

baarogapuocTu

Astopsl npusHatenbHbl 1-py [Tomy Kpammeny (Paul Krummel, CSIRO) 3a npeno-
CTaBJICHUE MOTIOJIHEHHOTO apXKMBa JaHHBIX O KOHIIEHTPAIUSAX YIIIEKHUCIIOTO ra3a,

MeTaHa U 3aKUCH a30Ta Ha ceTu mpobooToopHbIx cranimii CSIRO.
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