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IIpescTaBieHbl Pe3yIbTATH KOMILJIEKCHOTO SKCIIEPUMEHTA TI0 OTIPE/IEJIEHNIO0 BEPTHKATBHOTO PACIIPEIETEH s Me-
taHa B Tponiocepe 3anaHoit Cu6upu 1Mo COJHEUHBIM CIEKTPaM ¢ UCHob3oBaHueM Dypbe-criekrpomerpa FTS 125M,
HATYDPHBIX M3MepeHuil ¢ 6opTa caMoJsieTa-1abopaTopuil U CIyTHUKOBBIX AaHHBIX. [[poBOANTCS aHAMN3 U CPaBHEHUE

TIOYYEHHBIX Pe3yJbTaTOB.
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BBeaenue

B pesysibraTe COBpEMEHHOTO MOTEIICHHS KJIUMATa
6uocepHble CTOKU YIJIepojia, KaKk OKeaHWYecKue, TaK
1 Ha3eMHbIE, MOTYT CTaTh HACBIIIEHHBIMHU, 4TO, B CBOIO
ouepe/ib, TIPUBE/IET K YCKOPEHUIO TEMIIOB POCTA B aTMO-
cepe yriIepocoepKaInX TaPHUKOBBIX Ta30B, MPEK-
ne Bcero CO;y [1, 2]. ITocieanune gaHHbIE CBHIETEIbCT-
BYIOT O TOM, YTO CPEIHETO/[OBbIE 3HAUEHUS TJI06ATHBHOTO
temmna pocta CO, B 2015 u 2016 rr. 6bLTH CAMBIM BBICO-
KUMH 32 BeCh mepro Hab o iennit Haunnas ¢ 1959 r. [3].
B nacrosimee Bpemsi yike moaTBepiKJeH (aKkT CHIKe-
HUSI YPOBHS TOTJIONIEHHS yTJepoga B Amasonuu [4].

BricokormpoTHble HazeMHble aKocucteMbl CeBep-
HOTO TIOJTYIIAPHsS OYE€Hb YyBCTBUTEJbHBI K U3MEHEHUIO
kmmmara [5]. Hambosee GbicTpoe moTerieHne HaGJIIO-
naercsa B Apkruke [6], m 3TO MOKeT NPUBECTH K Jiec-
TaOUIM3AIMA  METAHTHU/PATOB APKTUYECKOTo miesabda
W KOHTUHEHTATbHONU MHOTOJIETHEW Mep3JIOThI W, CJe0-
BaTeJIbHO, K JIOTIOJIHUTEIbHOMY BBIOPOCY METaHa B aT-
Mmocdepy [7]. Hecmorpst Ha TO, 4TO ceiiyac KOHIIEH-
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tparusi CH, B atmocdepe B 200 pa3 menbiie, ueM CO»,
paauanroHHbIi (Pa3orpeBaloNInii) MOTEHIAT MOJIEKY.JI
CH, 3Ha4YuTeJbHO CHJIbHEE, YTO B IIEPCIIEKTHBE MOXKET
BbI3BaTh 3(eKT TaK Ha3bIBAEMOIl METaHOBOI GOMOBI
3aMeIeHHoro JeiictBud [8, 9.

KonuenTparuy MeTana U yTJIEKUCJIOTO Ta3a 3HAYM-
TEJIHHO BBIPOCN ¢ HavaJa WHAYCTPUATbHON anoxu [1].
Bospacratomuit tpens kxoumentpaimn CH, nHabmioma-
eTcsi Ha Bcex BbicoTax B Tpomocdepe kak B Cubupw,
Tak 1 Ha ruobaibHoM yposhe [10], 3a uckmoueHneM
nepuoga crarraiuun ¢ 2000 mo 2006 r., npuyUHbBI KO-
TOPOro OOCY3KJAIOTCSI B TIOCJIEIHUE TOJbI MHOTHMH aB-
topamu [11—17]. Comepskanue MeraHa B Tporocdepe
omnpeessieTcss 6aJaHCOM 3MUCCHH C TTIOBEPXHOCTU 3eM-
Ji, aTMOC(EpPHOTO TMepeHoca M CTOKA BCJEICTBUE pe-
Akl ¢ TUAPOKCHJIbHbIM pamaukagom OH [18]. An-
Tpomnorexuble nctounnkn CH,; — cebckoXo3siicTBeHHAS
JIESITEIBHOCTD, MYCOPHBIE CBAJKHU, CKUTAHWUE HCKOIAe-
MOrO TOILJIMBA, & IPUPOJHbIE — 60JOTA, HKOCHUCTEMbI
JIPYTUX TIPECHOBOJHBIX BOJIOEMOB, JIMKHE >XIBOTHBIE,
reoJIOrMYecKre pa3aoMbl, MupoBoii okean u T.4. [17].
T'openne 6uomacchl MOKHO OTHECTH M K Te€M, U K JpY-
rum. Tlepuop crarmaumu Konuentpauuu CHy (2000—
2006 rr.), Ha6MOAABIINIICS TOBCEMECTHO, MOT OBbITh CBS-
3aH C BPEMEHHBIM M3MEHEHWEeM MOIIHOCTUA TEePBUYHBIX
nctouHnkoB (60J0Ta, CeTbCKOe XO3SAHCTBO, CBAJKH,
CHKMTAHME TOILINBA), MOCKOJIBKY POJIb MPOIECCOB CTOKA
BCe ellle OCTAETCS] MAJIOUCC/IE0OBAHHOI 1M3-3a HEJ0CTa-
TOYHOW KOJIMYECTBEHHOW OIIEHKM MEXKTO/IOBBIX M MeX-
JIeKaIHbIX n3MeHeHnuii Kourenrparuu OH [15, 19].
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B rmno6anmpaoMm 6romxere CHy cymiecTBeHHa poJib
Cubupn, Tak Kak 3HAYHTEJbHYIO ee YacTb 3aHNMAloT
60JIOTHBIE CHCTEMBI, a TaKyke MHOTOYICJIEHHBIE Ta30/10-
ObiBaioline u repepaGaTbIBAIONINE TIPEIIPUATUS, BbI-
6poChbl OT KOTOPBLIX IPHU [00blYe U TPAHCHOPTHPOBKE
IPUPO/IHOTO Taza Heu3GexkHbl. HecMorps Ha arto, Ha-
6moieHnit 3a arMocepHbIM METAaHOM B J[AHHOM pe-
THOHE MPOBOJNTCS BCE €llle HeJOCTATOUHO.

1. MeToapl n3MepeHust

1.1. Camoaem-aa6opamopus

J171s1 rcciefoBaHmsI BEPTUKAIBHOTO PACIPEIeICHIIS
cocTaBa KJINMATHYECKN 3HAYMMBIX KOMIIOHEHTOB TPOTIO-
cepb! nCNOIb30BAICS AHATUTHYECKNH KOMILIEKC amTa-
parypsl (puc. 1), ycraHoB/IeHHBIiH Ha GOpPTy caMoJeTa-
naboparopun  Ax-40 <«Onrtuks. Iloser BbITOTHAICS
16 mag 2019 r. max KapakanckuMm 6opoM, pacroJa-
rajonuMcs Ha mpaBoM 6epery HoBocubupckoro Bojo-
xpanuauia. 1o JOCTH:KeHUH MaKCUMAaJbHOW BBICOTHI
(7 xM) Haj paiOHOM MCCIEMOBAHHS CAMOJIET TPUCTY-
MU K TJIABHOMY CHIDKEHHUIO 0 BbICOTBI 500 M, TI0-
ATAITHO BBIMOJHSS PEKUM TOPU3OHTAIBHOTO TIOJIETA
(B Teuenme 7 MuH) Ha BochbMM ypoBHsX: 7000, 5500,
4000, 3000, 2000, 1500, 1000 n 500 m. Cxema mosera
camoJieTa TpuBeJieHa Ha puC. 2.

17 34561 2

e,

[
AN

=

Puc. 1. PasMerenune naydHoro oGopynoBanusi Ha 6OpTy ca-
Mosteta-naboparopun Ak-40 «OnTtuks: 1 — BO3Ayx03a60pHIH-
Ki; 2 — GJIOK NUTaHWUS GOPTOBON ammaparypbl; 3 — GaslJIOHbBI
C MOBEPOYHBIMHU Ta30BBIME CMecsiMi; 4 — mpubopHasi CToiika
razoanammusatopos: CO, (Li-COR LI-6262), CO,/CH,;/H,0
(Picarro G2301-m) u mopraza or6opa mpo6 BO3AyXa B KOJ-
6b1; 5 — mpn6opHas croiika razoanammsatopos: Oz (Thermo
Model 49C), CO (Thermo Model 48C), NO,/NO,/NOx
(Thermo Model 42i-TL); 6 — croiika LEHTPaJbHOIO GOPTOBO-
ro KOMIbIOTepa; 7/ — Croiika (PUIBTPOACTNPAIIMOHHON yCTa-
HOBKH M YCTPOIcTBO oT60pa Mpo6 Ha (PUIBTPHI JJIS aHATH3A
OpPraHMYeCKOro KOMIIOHEHTa aapo3oJsi; 8§ — Kpecaa GOpT-
0IepaTopoB

BeprukasnbHoe pacipeesieHie OCHOBHBIX MTapHIKO-
BBIX Ta30B HCCJIEI0BATIOCH C IIOMOIIBIO IIPEIM3NOHHOTO
razoanaiausaropa Picarro G2301-m, cmenuajsbHo pas-
PaGOTaHHOTO LIS UCTIOJIB30BAHUS Ha GOPTY CaMOJIETOB
1 TTO3BOJISTIONIETO OJHOBPEMEHHO M3MEPATh KOHIIEHTpa-
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Puc. 2. Cxema nosera 16 mas 2019 r., cM. 11BeTHO#l pUCYHOK
Ha caifte iao.ru/ru/content,/vol.33-2020/iss.09

IIUIO YTJIEKUCJIOTO Ta3a, MeTaHa U BOJSHOTO TMapa C yac-
toroit 1 I'm [20]. Ilpunnun geiictBust anajusatopa oc-
HOBAH Ha METO/I€ CIIEKTPOCKOINY BHYTPUPE30HATOPHOTO
ocabIeHns CUTHAJIA BO BPEMEHHU, MO3BOJISIIONIEM OTIpe-
JIEJISATh CIIEKTPAJTbHbIE XapaKTEPUCTUKK Ta30BBIX MOJIe-
KyJ B ONTUYECKOM pe3oHarope. B HacTosinee BpeMs
3TOT NPHUOOP SABJSETCS OJHUM U3 JYYIINX, TaK KaK TOY-
HocTb n3mepenuit konmenTpaiuun CO,, CH; u HyO co-
crasasger < 200 Mﬂpﬂ*, <1,5 MJIpL[’1 u <150 mun™!
COOTBETCTBEHHO.

1.2. Cnymnuxoeste Hab.100enus
MetOP(IASI) 16, 29 masn u 6 uronsa 2019 e.

30HANPOBAHNE MAaJIbIX Ta30BbIX COCTABJSIONINX
U3 KOCMOCA TIPOBOAWJIOCH C TIOMOIIBIO T'HIEPCIEK-
TpasibHoro 3onauposmuka atMocdepnr IASI (Infrared
Atmospheric Sounding Interferometer) co cuyTHUKOB
(MetOP, ESA) B auanasone 645—2760 cv™' co crek-
TpaibHbIM paspentenueM 0,35—0,5 cm!. Mcnoab3osa-
Jmch jgannbie ¢ caiita NOAA [21].

B ¢aitrax co cryTHHKOBOI MH(OpPMaIueil npes-
cTaBJjeHbl JaHHble Ha BbicoTax oT ~ 100 mo ~ 80000 M
o pasnennu (P, m6ap), temneparype Bosayxa (T, K),
srarocogepxkanun (H,O, 1/Kr) 1 KOHIEHTpalMsaX 030-
na (Os, ppb), yrapuoro raza (CO, ppb), merana (CHy,
ppb), yraekucnoro rasa (CO,, ppm), okcuga asora
(N,O, ppb), mmorcuma ceper (SO,, ppb) m asorHoil
kucaoret (HNOs, ppb). B macrosmem ucciegoBaHum
HAC MHTEPECOBAIN JaHHbIE MO TeMIepaTtype W JaBJe-
HUIO BO3/yXa M KOHIEHTPAIMKM METaHa.

HCpBbIﬁ KOMILIEKCHBII 9KCIIEPUMEHT 110 OIIPEAECJICHUIO 3JIEMEHTOB BEPTUKAJIbHOI'O pacliipe/ieJIeHusI Me€TaHa... 729



BoccranoBienue npodusieii Mpon3BoAUIOCH HA OC-
noBe crangapTabix MeToguk EUMETSAT u NASA [22].
[annbie IASI mosryyeHBI A1 COOTBETCTBYIOMINX JTHEH
nabuoieHnit  50-KUIOMETPOBON OKPECTHOCTH ITYHKTA
npoBeseHnss HazeMHbIX maMepenuii Bruker FTS 125M
(MOA CO PAH). C yueroM 3T0ro GbLIO OTOGPAHO
BOCEMb M3MEPEHMIl, JIjisi KOTOPbIX CPEJHee PACcCTOSIHUE
o craniuyu HazemMHoro FTIR-MoHuTOpmHra cocraBuiio
23 kM. MunumManbHoe (3,5 kM) 11 MakcuMasbHoe (47 kM)
paccrostnug 6pn 16 mag 2019 r.

1.3. Pezucmpauusi cnekmpoe ¢ ROMOULb10
dDypve cnexmpomempa FTS 125M

Perucrpanust CrHeKTpoB TOIJIONIEHUS COJIHEYHO-
TO W3Jy4YeHUs, TPOIIEIIEr0 Yepe3 BCIO TOJIIY aTMO-
cepnr 3emutn, poBoamiach Ha Dypbe-ceKTpoMeTpe
IFS 125M (MOA CO PAH, r. Tomck, 56,475° c.im.,
85,046° B.1., 106 M Hax yp. M.) 13, 16, 29 Masa u 6 nio-
us 2019 r. B quanasone 1200—3900 cm™! ¢ paspeurenu-
em 0,005 cm™! ¢ dynxumeii anoausamu Boxcar B Te-
yenne 12 Mun nHa gerekrope InSb ¢ umcmosb3oBanneMm
nemurens CaF,. Temmneparypa B ToMelleHWH, TJe pac-
noJiaraiacs Dypbe-CIeKTPOMETp, MOAEPKUBATIACH TIO-
crogaHOI 25 £ 1 °C.

CrekTpbl B YKa3aHHbIE [HHU PETUCTPUPOBAINCH
6mmxe K noiyaHio. OJHAKO BO BpeMs 3KCIIEPUMEHTa
COJTHEYHOE M3JTyYeHHe YacTO MepeKpPhIBATOCh OOTaKaMH.
[ToaToMy KadecTBO CIEKTPOB B pasHble MOMEHTBHI Bpe-
MeHU OTJamdanoch. Ilpu moaroM mepexportun CosHia
obJlakaM¥ 3aliCh MPEKPAIAIach: CJIEISIias CHCTeMa
He T03BOJIsLIa TPOBOAUTD u3Mepenus. OO6mas cxema
YCTaHOBKH omucana B [23].

2. O6paboTKa U3MEPEHHUil COMHEUHbIX
CIIEKTPOB

C uCrosib30BaHNEM METOIUKH ONpe/ieieHus: o01ie-
ro cogepsxkannsg (OC) Merana, paspaGoOTaHHOI A/ CTaH-
nuit cetu IRWG-NDACC [24], 6p11a ipoBeieHa o6pa-
6otka FTIR-criekTpoB, 3aperncrpupoBanubix 16, 29 mas
u 6 uiona 2019 r. (usmepenus 13 wmionss 2019 r. He co-

JIeP>KaT COOTBETCTBYIOIINX CIEKTPAJbHBIX MHKPOOKOH
s onpenenenus OC CHy [24]).

ITpu o6paborke mpumensiioch [1O SFIT4 V.9.4.4.;
B KauecTBe allpUOPHBIX Tpodueii Ta3oB B arMocdepe
6bLH Mcnoab3oBaHb!l npodumm Mogenrn WACCM V6,
paccuuTaHHble HETOCPEACTBEHHO JJIsI M3MEPUTENbHOM
crannuu MOA CO PAH (cranjaprHas anpuopHas WH-
dopmamnsg s cetn IRWG-NDACC). MereopoJiorn-
yeckas wHopManms (mpoduin JaBlIeHuss W TeMIepa-
TYPbI) I JHel u3MepeHuil GbLia IOJdyYeHa ¢ UCIIOJIb-
3oBanueM pecypca [25] — manubie GDAS1V1 (1deg,
3hourly, Global) ansa coorBercrBylomux reorpaduue-
cknx koopamuar TOA CO PAH (ykasaHHBIX BbIIIe).
Boire yposua 20 MGap (~27 KM), T/€ 3aKaHYMBAIOTCA
mauable GDAS, npocdun 1aBiaeHns 1 TeMIepaTyps! ObI-
JIFL TIPOJIOJKEHBI COOTBETCTBYIONIMMI MOJICJIbHBIMU MTPO-
dunavn WACCM V6 (crangapTHbiii HOAXOA MPU 06-
pab6orke IRWG-NDACC) o Boicor 120 kM. [last Bcero
Habopa CIEKTPOB 3HAYEHUE OTHONIEHWS CUTHAJ-TIYM
SNR = 200. Cnexrpockonmyeckass wuHdopManus uc-
110/1b30BaJIach B COOTBETCTBUH C [24].

OtMeTnM, 9TO aHAINU3 CIIEKTPOB, 3aPErUCTPUPOBAH-
HeIX 16, 29 Mag u 6 nionsa 2019 r., BIABUI HaIUUNe
cuHycougaabHoit momexu (Tak HasbiBaeMoli channeling)
Miasi 6 WIOHS B WHTEPBaJe 4acTOT, COOTBETCTBYIOIIMX
nepBoMy MuKPOOKHY 2613,70—2615,40 cm™'. Tlostomy
pu 06paboTKe CIEKTPOB, u3MepeHHbix 6 uionst 2019 r.,
U MUKpooKHa 2613,70—2615,40 em! OTpe/IeJIsINCh
nmapaMeTpbl CHHYCOWJAJIBHON TOMeXH. ITO TO3BOJIHIIO
CYIIECTBEHHO YMEHBIIUTb 3HAYEHUS CPEeJIHEKBa/paTH-
YeCKOr0 OTKJIOHEHUSI MEX/y U3MEPEHHBIMU U Pacyuer-
HBIMU creKTpamMu RMS.

PesybTaThl HHTEPIIPETAIINY CIIEKTPOB MPUBEIEHbI
B Taba. 1, Thae maHbl BoccTaHOBJieHHble 3HaueHuss OC
CH; u XCHy, a Takske BeJUYMHBI, XapaKTepHU3YIOIIne
KavyecTBO penienus oOpatHoil 3amaum: RMS, xapakre-
pU3YIONIas KauecTBO MOATOHKU PACCUYNTAHHOTO CIIEKTPA
K usMepertomy; DOFS (kosmuectso creneneil cBo6o-
JIbI JUISE OIIPEJIE/ISIEMOTO ra3a, MO CMBICTY — KOJIMYECT-
BO cJ0eB B arMocdepe, KOTOpPble MOXKHO OIPeIEeTUTD
JUISL M3y4aeMoro rasa); morpeisnoctu onpeaeaenus OC
CH; — cayuyafinas, cucreMarndyeckass U HOTPENTHOCTb

Ta6auma 1

PeayabraTbl onpeaenennss OC CH, no cnekrpam, 3anucanubim B MOA CO PAH B mae —uione 2019 r.

730

Hata, pewn | P | Papss, [OC CHy- 10, | XCH,, | RMS, | [ o [HOPEIERCT orpgerernns
(UTC) MGap | MGap Mou./eM? | ppmv | % L2

CrJIax. |C]Iyq. | CHUCT.

16.05.2019, 04:11 | 997,67 1005 3825 1813 017 19 08 09 36
16.05.2019, 04:39 997,67 1005 3,861 1,830 022 194 09 09 36
16.05.2019, 05:07 997,67 1005 3,749 1,777 0,23 1,94 09 09 37
16.05.2019, 05:35 997,67 1005 3864 1,832 029 1,9 09 09 36
16.05.2019, 06:31 997,67 1005 3832 1,815 024 1,91 0,9 09 36
16.05.2019, 06:59 997,67 1005 3,816 1,807 030 1,91 0,9 09 36
29.05.2019, 08:15 |993,01 997 3894 1,856 047 193 08 0,9 36
06.06.2019, 05:20 |983,68 989 3858 1,857 029 1,85 1,0 08 37
06.06.2019, 05:35 |983,68 989 3919 1,887 048 184 09 09 37
06.06.2019, 07:01 |983,68 989 3,814 1,83 040 185 09 09 37
06.06.2019, 07:16 [983,68 989 3769 1,815 037 1,86 1,0 09 37
06.06.2019, 07:30 [983,68 989 3809 1,833 038 1,86 1,0 09 37
06.06.2019, 08:16 [983,68 989 3834 1,847 028 1,89 1,0 09 37
06.06.2019, 08:31 [983,68 989 3777 1,819 031 1,9 09 09 37
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craaxkuBanusa. XCHy 6bL10 paccunTaHo ¢ HCHOJb30Ba-
HUEM 3HayeHMs aTMOCHEpHOTo JaBjeHust P, u3Me-
PEHHOTO B TOYKe IpoBejieHusi Dypbe-crieKTpoMeTpuye-
cknx Habmogennit (3To naBieHHNe OTINYAETCS OT /1aB-
nenna GDAS1V1). O6a gasaenus (B M6ap) Takyke Ipu-
BejieHbl B Tabu. 1.

Ha puc. 3 npezacrasiensl rpaduku, WILTIOCTPUPYTO-
TI1e U3MEPEHHBIN 1 PACYETHBIN CIIEKTPHI B MEKPOOKHAX,
ucnosb3yembix s onpenenenus OC CHy, a Takske
PaA3HUILy MEKIY HUMU.
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Puc. 3. PesysbraTbl NOATOHKM PACCUUTAHHOTO CIIEKTPA K U3-

mepennomy 29 mas 2019 r. 08:15:45 UTC ansa tpex MUKpO-

OKOH, ucnosbayomuxcsa npu omnpeaesennn OC CHy a —

2613,70—2615,40 cm™'; 6 2835,50—2835,80 cm7!; ¢
2921,00—2921,60 cm™!

3. CpaBHeHHe pe3yJbTaTOB Ha3eMHBIX,
CaMOJIETHBIX U CILyTHUKOBBIX
U3MepeHui

CaMoJieTHbIe W3MepeHHsI BBICOTHBIX Ipodueil
(0T moBepxHOCTH 3eMJIH 10 BBICOT ~ 6700 M) OTHONICHHS
cmecn CHy B paiione Kapaxanckoro 6opa (menee 300 km
or Tomcka) ocymectsisimich 16 masg 2019 r. ¢ ~ 12:00
210 14:00 o MmectHOMY BpeMenu. IIpoBoauBiinecs: B To
ke BpeMsi  Dypbe-CHEeKTPOMETPUYECKHE W3MepeHHs
o6mero cogep:xannsa CH, mo3BosSIOT CPaBHUTH Pe3yJIb-
TATBl 3TUX HE3ABUCHMBIX 3KcrepuMeHtoB. [yt aToro
[0 JaHHBIM CAMOJIETHBIX U3MEPEHuil ObLIO PACCUUTAHO
conepskanne CH, B c10e OT HOBEPXHOCTH 3€MJIU /IO BbI-
cotbl ~ 6390 M (OCgzg9); BHIGOP €10 OOYCIOBJIEH BbI-
COTHOI1 ceTkoll, ucnosnb3yeMoil a1 ToMcka B IIporpam-
Me o6paborku SFIT4. B Ttabs. 2 mpejacraBieHbl MOJY-
YEHHbIE Pe3yJIbTATHI.

Ta6anunma 2

CpaBHeHHS Ha3€MHbBIX H CAMOJIETHbIX H3MePeHHi
16 mag 2019 r.

Dypre-crexTpomeTpirieckie CaMousieTHble H3MEpPEHHsT
U3MepeHust
Bpest |G, - 101, Bpei 66 - 10°,
perucTpanuu 3 perucTpanun o
(MecTHOE) o (MecTHOE) oM
12:15—12:45
. 2,333 (usmepenus
11:11:25 (RMS = 0,17) np Hagope 2,379 +0,006
BBICOTHI)
2368 12:55—14:10
11:39:27 (RMS = 0,22) (uamepenns {2,372 +0,008
[PU CHUKEHUN )

3nauenus OCgsgg PACCUNTHIBAJINCH C TOMOIILIO aH-
cambuieit mpodusieir, cOpMUPOBAHHBIX W3 UCXOHBIX
CaMOJIETHBIX M3MepeHuil (pas3/JM4HOe BBICOTHOE OCPE-
HEHHE), 49TO MO3BOJIMJIO OLEHUTH BO3MOKHBI KOPHIOP
pas6poca suauenmit OCgsgg AT 000X CAMOJIETHBIX TIPO-
duneit ornourenus cvmecu CHy (4-a kosonka 1abi. 2).

Bunno, uro FTIR-cnexkrp, 3apernctpupoBaHHBIN
B 11:39:27 16 mas 2019 1., Xopo1o corJyacyercst ¢ JaH-
HBIMU CAMOJIETHBIX M3MEPEHWil, B TO JKe BpeMs Ha3eM-
upre uaMepenust B 11:39:25 na ~ 2% HiKe JaHHBIX TPSsi-
MBIX CAMOJIETHBIX u3Mepenuii. OMHAKO C y4eToM BCEX
TUTIOB TOTPENTHOCTEH, yKa3aHHBIX B Tabu. 1, Takoe
corjiacue JIEXKUT B MpPeJesiax CyMMapHOil TOTPENIHOCTH
Dypbe-CIeKTPOMETPUYECKUX U3MEPEHUIA.

Heo6xoaumo ormerutb, uto FTIR-usmepenus, co-
rracuo 3nadennio DOFS < 2,0, mo3BOJISAIOT MOJIyYaTh
TosIbKO 0611ee conep:kanne CH,. Kpome toro, asist BbI-
6panHoii cxempr BoccranoBiennss CHy; (cranpaprHast
cxeMa BoccranoieHuss IRWG NDACC) uyBcTBUTEDb-
Hocth K comepskannio CH; B HIDKHHUX CJIOSIX TPOTIO-
cepbr  HIDKE, UYEM UYBCTBUTEJIBHOCTb B CpPEIHEN
U BepxHeil Tpomocdepe, UYTO TaKXKe MOXKET BJIHATH
Ha 3nauernss OCgsgg, mosrydaembie o FTIR-criekrpam.

Pesyabrater onpenenenuss OC CHy; mo FTIR-
CIIEKTPaM TPSIMOTO COJIHEYHOTO W3JIYYEHUsI, M3MePEeH-
HpM B T. Tomcke B Mae—muione 2019 r., pesyabraTb

HCpBbIﬁ KOMILIEKCHBII 9KCIIEPUMEHT 110 OIIPEAECJICHUIO 3JIEMEHTOB BEPTUKAJIbHOI'O pacliipe/ieJIeHusI Me€TaHa... 731



CIyTHUKOBBIX M3MepeHuil annaparypoit IASI u nanHble
nasemubix FTIR-usmepenuii na cr. St. Petersburg 3a tor
’Ke TIepHo/l TIPUBE/IEHDI Ha pucC. 4.
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Puc. 4. 3navenna XCH4, nonxydennsie o pesyabratam FTIR-
mamepennii B MIOA CO PAH, r. Tomck (poM6b1) B Mae —
uiore 2019 r. B cpaBHEHUM € Pe3yJIbTaTaMH CIyTHUKOBbBIX M3-
Mepenuit anmaparypoii IASI (kpecTukn) W JaHHBIME HazeM-
Hbix FTIR-usmepenuii Ha cr. St. Petersburg (mycrbie poMG6bi)

[nsa Bcex tpex paueil 3Havenusi XCHy, mosyden-
HBle TO pe3yabraTaM uaMepenuii IASI, sexxar Borme
pe3yJbTaTOB Ha3eMHBbIX u3MepeHwii B T. ToMcke.
Cpezree 3HaYeHUE CHCTEMATUYECKON DPAZHUIIBI MEKIY
cpenneaHeBHbiMu  3HaveHusiMu XCH; 1o HazeMHBIM
(1,820 +0,011; 1,856; 1,839+ 0,024 ppmv) u cryTHu-
koBbIM m3Mepenuam  (1,870+0,013; 1,875+ 0,020;
1,897 £ 0,049 ppmv), paccunranuoe 1o tpem amam (16,
29 Mmass m 6 monsa), cocrasasger 0,043 +0,020 ppmv
(2,3+£1,1%). Ecau ansa cpaBHeHMs B3aTh HauboJee
6/M3KMe BO BPEMEHH HA3EMHbIE U CITy THUKOBbIE U3Mepe-
Hu, To 110 natu TakuM napaM XCHy (tpu ans 16 mas,
1o ojiHOM A 29 Mas u 6 MIOHA) 3HAUEHHUE CHCTeMaTH-
4ecKo# pasHuilpl yMmenbimutcsa u coctaBur 0,029 £
+0,023 ppmv (1,6 +1,3%). OT™MeTnM, 4TO OrpaHHYeH-
Has cepusl Ha3eMHBIX M3MEDEHHH, IOJy4eHHasl B Tede-
HUe TpeX [Hell, He TO03BOJIIeT CeNaTh CTAaTHCTUYECKH
060CHOBAaHHBIE BBIBOJBI O PEATHHO HAOJIOAI0NIEMCS
CHCTEMATHYECKOM PA3JININU MKy PE3YJIbTaTaMU CITyT-
HUKOBBIX U Ha3eMHBIX M3MEPEHMI.

CpaBuuth  pesyJsbraThl  omnpenenenus XCHy
10 CIIeKTpaM, M3MepeHHbIM B T. TOMCKe B Mae — HIOHE
2019 r. u Ha ct. St. Petersburg 3a Tot ke mepmo, MOXK-
HO Ha puc. 4. OmHAKO cpaBHEHHWE BPEMEHHBIX TEeH[IEH-
it s ganabix XCHy, momydeHHBIX Ha ABYX Ha6JIO-
JIaTeTbHBIX CTAHIUAX, PACCTOSHIE MEXKIy KOTOPBIMH
cocraByiger GoJsiee yeM 3000 KM, He TpeaCTaBJISETCS
HEOOXOAUMBIM.

3akouenue

ITpoBeneno cpaBHeHWE Ha3eMHBIX Dypbe-CIeKTPo-
METPHYECKNX W3MepeHUi o6IIero coJepKaHus MeTaHa
C pe3yJbTaTaMH HE3aBHCHMBIX CaMOJIETHBIX HaOIIOfe-
nuit mpodumna CH, B pafione Tomcka 16 masg 2019 t.,
a TAK’Ke CO CIIyTHUKOBBIME JaHHBIMU 00 OOIIeM COmep-
skauun CHy. Ilokasano, uro pesyabratel FTIR-usme-
pernii 16 mMast 2019 r. Ha ~ 2% HUKe JaHHBIX HMPSIMbBIX
camosteTHBIX m3Mepenmii. 3Havenus XCH,, wnaMepen-

ubie IASI, Bbillle Has3eMHBIX JJaHHBIX B T. ToMcke
Ha (1,6 +£1,3)% a1 Bcex Tpex AHell HaszeMHBIX Dypbe-
crekTpoMeTpuyecknx muaMepenuii. C y4yeToM BcexX TH-
OB TIOTPEITHOCTEN TAKOe COTJIacHe JIE)KHT B MPEesax
cyMMapHoii norpemrHoctd MDypbe-CHeKTPOMeTPUYEeCKUX
n3MepeHuii.

Heo6xonmuMo mom4epKHYTb, YTO [JIS IOJyYCHUS
HaJIeKHBIX Pe3yJIbTaTOB HY>KHBI JITHHHBIE PSI/IbI HAOJIO-
JleHnii pa3nu4HbIX mapamerpoB. Hampumep, B 2012 T.
B MOA CO PAH mnpoxoamn KOMIJIEKCHBIN 9KCIepu-
MeHT [26] u camoJsieT-1a60paTOpus MPOJIeTes TPSIMO
Haja r. ToMckoM.

Takske HYKHO TIOJJIEPXKUBATDH PEryJIsipHbIE OOHOB-
JeHust MexayHapoaHbix 6a3 gannpix HITRAN [27]
n GEISA [28], Tak Kak OJHMM M3 OCHOBHBIX MCTOYHHU-
KOB TIOTPENTHOCTH OTIPe/IeIeHns ra3oB B aTMocdepe sB-
JITIOTCST HETOYHOCTH CHEKTPOCKOTINYEeCKON nH(opMaIumn.

ABTOPBI BBIPAKAIOT 6JarofapHOCTb TpodeccopaMm
JI.LH. Cumnie u B.B. BenoBy, a Take HHXeHepy
I0.A. Matyapany 3a momolnb B pa6oTe. Pa6oTa BbIMO-
Hena B pamkax Toczajganusa MOA CO PAH (Ne AAAA-
A17-117021310150-0) npu uacTH4HOH TOAJEPIHKKE
POOU (rpant Ne 19-03-00389). O6paborka Dypbe-
CIEKTPOMETPUYECKUX M3MEPEHUI M CPaBHEHUE C He3a-
BUCHMBIMH H3MepeHHsaMn BbinogaHeHo B CII6IY mpn
nogaepxke PODU (rpant Ne 18-05-00011).
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