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IIpogedenul nokanbHble Mpaccosvie usmeperus GoHoBol KOHYeHMPayuu Memana Ha meppumopuu
cesepo-eocmoxa Mockosckoil odracmu OUCMaHYUOHHbIM AKIMUBHBIM TUOAPOM HA OCHO8E MOWHO20
PAMAHOBCKO20 YCUUmMeNs ONMUYECKo20 U3iyienus 6 ouanazotne 0autr 60an ~1650 wm. Tpaccot
BbLIOUPATUCH C BOZMONCHBIMU AHOMATLHLIMU OMKIOHEHUAMU 8 POHE amMOCPepHo20 Memana u
BKIIOYANU TIECHbIE MACCUBDL, 3ACMPOUKY 00OMAMU C 2A3UPUYUPOBAHHBIM NOOBOOOM NPUPOOHO20 2a3d,
mopgsinoe 03epo, agmooopocy ¢ UHMEHCUBHBIM OBUNCEHUEM, HCUBOMHOBOOUECKYIO (hepMy, NOIUSOH
meepobIxX 6bIMoGlx 0mMx0008. [Ipomsxcennocmv mpacc cocmagaana om ~0.6 km 0o ~ 3.15 k.
Haubonvwas ghonosas konyenmpayus memana Haba00anach Hao HCUGOMHOBOOUECKOU pepmoti u Hao
mMpaccol ¢ NOAUSOHOM MBEPObIX ObIMOBLIX OMX0008, YMO NOOMEEPHCOaem HaKm NoBbIUEHHO20
8blOeNIeHUs 2a3a HAO dYmumu obvekmamu. Pesynomamol conocmasnenul ¢ pesyiomamamu Opyaux
pabom no usmeperuro pora memaua.

Knrouesvie cnosa: audap, ammocghepa, KOHYeHmMpayus, Meman, paspeuaroujas CnoCOOHOCMb

Laser monitoring of the background concentration of methane in the region of the
north-east of the Moscow region
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Local path measurements of the background methane concentration in the northeast of the Moscow
Region were carried out using a remote active lidar based on a powerful Raman amplifier of optical
radiation in the wavelength range of ~ 1650 nm. The radiation power in the pulse was about 3 W. The
trasses were selected taking into account possible anomalous deviations of the background of
atmospheric methane and included forests, gasified buildings with natural gas, a peat lake, a road
with heavy traffic, a livestock farm and a solid waste landfill. The length of the distances ranged from
~ 0.6 km to ~ 3.15 km. The highest background concentration of methane was observed over a
livestock farm, over a highway and a solid waste landfill, which confirms the fact of an increase in gas
emissions over these facilities. The results are compared with the results of other works on measuring
the background of methane.
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BBenenue
B HacTosiee Bpems Ui MPOrHO3MPOBAHMS KIMMAaTHUECKUX M3MEHEHUH Ha 3emiie
0osbllIOE 3HAUYEHUE MPHOOpPETaeT MOHUTOPUHI MAPHUKOBBIX Ta30B, TaKUX Kak METaH,
VIJIEKHCTBIA U jApyrue arMmocdepHble raspl. Jnsg r1io6anbHOro KOHTPOJIS (HOHOBOU
KOHIICHTPALMM METaHa OCOOCHHO XOPOIIO MOJXOIAT CIYTHUKOBBIE METOABI MOHUTOpPHUHTA. B
pabore [l] mpoBeAeHO COIOCTaBICHUS KOHIEHTpauud (oHa MeTaHa, HM3MEPEHHBIX
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paznuuHbiME MuccusiMu, Kak crnytHukoBbiMH ENVISAT, GOSAT, IASI, camoneTHbIMU
(HIPPO), tak u nazemusiMu (TCCON) ¢ momMoIibi0 MacCUBHBIX JIMJIAPOB, UCIOJIB3YIOIINX
pasnuunable Metonbl m3Mmepenuid. Jlns m3amepenuit B mpoektax ENVISAT u GOSAT B
KAueCTBE 30HIUPYIOLIETO M3JIY4YEHUS U1 CHEKTPAJIbHBIX HM3MEPEHHH HCIOJIb30BaJICs
COJIHEYHBIH CBET, MOATOMY HPEACTaBICHBI TOJILKO JHEBHbIe HaOmoneHus. B muccun IASI
UCTIOJIB30BAJIICS METOJ TEMIIEPaTypHOrO0 KOHTpAcTa MeXAy arMoc(epoil M MOBEPXHOCTBHIO
3emiiu, I03TOMY JIaHHBIE IPECTABJICHBI KaK IO JHEBHBIM, TaK U [0 HOYHBIM U3MEPEHUSIM 3a
nepuon 2007-2015 romoB. ['opu3oHTaNBbHOE pa3pemieHUE MO TOBEPXHOCTH (HOHOBOU
KOHIEHTPAlUU YKa3aHHBIMH MHCCHSIMH HEBEJIUKO (COTHH KHUJIOMETPOB), OJTHAKO M3MEpPEHUS
OXBAaTBHIBAIOT MOYTH BCIO IMOBEPXHOCTh 3eMIIM, BKIIOUas MOJsIpHbIe paiioHbl. OOpariaer Ha
ceOsi BHUMaHHUE, YTO B OTU TOJbl B Pa3IMYHBIX pailoHaX 3eMHOTrO IIapa Mo MPUBOJUMBIM B
pabore gaHHBIM (oH MeTaHa He mpeBblman ~1.82 ppm B TII0OaTbHOM MaciTabe.
VY IyqIIuTh TOPU30HTATIFHOE Pa3pellieHUE IO MOBEPXHOCTH BO3MOKHO C IIOMOIIIbIO aKTUBHBIX
CIYyTHUKOBBIX JHaapoB. Tak mpoekt Merlin mo ompeneneHuio rioGaabHOr0 pacrpeaeacHus
MeTaHa CcO CIyTHHKa Ha 0a3e ['epMaHCKOro IEeHTpa KOCMHYECKMX W BO3IYLIHBIX MOJIETOB
(DLR), mnanupyrot ocymectButh B 2021 roxy [2]. B maHHOM mpoekTe paccMaTpuBacTCs
BO3MOXXHOCTh M3MEPEHHS] WMHTETPAIbHON KOHIEHTpAllMd MeTaHa B cToyi0e aTtMocdepsl c
TOYHOCTHIO B EAMHHMIIBI IPOLIEHTOB C TMOMOINBIO AKTHBHOTO JUAapa C MepeaTdyuKoM,
BBIMIOJJTHEHHBIM Ha IapaMETPUUYECKOM TIE€HEepaTope CBETa Ha JJIMHE BOJHBI ~1645 HM.
AKTHUBHBIE METOABl H3MEPEHHH OCHOBaHBI Ha JU(PPEpeHIHATFHOM  TOTJIOMCHUN
ONTUYECKOTO M3JIyYE€HUS B JIMHUM U BHE JMHUM IMOIJolleHUs MeTaHa. llpu Tunmunom
ycpeaHeHun u3MepeHuil B ~5 -10 cexkyHI mpu cpeaHel CKOpPOCTH JIBUYKEHUS CITyTHHKA I10
opoute ~ 7.8 KM/C, pa3pelieHne o TOPU30HTATBLHON KOOpAMHATE COCTaBUT 39 — 78 KM, 4TO
ABJIIETCS B HEKOTOPBIX CIIydasX HEIOCTATOYHBIM JUISl OMPEENICHUs, HAlPUMEP JIOKAJIbHBIX
BbIOPOCOB Me€TaHa M3 NPUPOJIHBIX WJIM aHTPONOTE€HHBIX HCTOYHUKOB MeTaHa. s Takmx
Hesned MoaXOAST METOJ/Ibl HAa3eMHOT'0 KOHTPOJIS, HapUMEp U3 MepeBUKHOM 1abopaTopud,
OCHAIIICHHOW HEO0OXOJAMMOW ammapaTypoil JUisi KOHTPOJISI METaHa WM MPUPOJIHOTO Tasa.
[TepenBuxkHas nabopaTopusi MOKET OBITH ONEPATHUBHO IME€pPEMEIIEHa B TOT WM MHOW paiioH,
I71e HeOOXOAMMO H3MEpPUTh KOHIEHTPALUIO Ta3a, K TOMY € B OTJIMYHE OT BEPTOJIETHBIX
WU3MEpPEHUM, U3MEPEHUSI Ha3eMHBIM TPAHCIIOPTOM TOpasfo ACLIEBIE M, BO3MOXHO, TOYHEE.
Yno6Has mpuBs3Ka K MECTHOCTH IO KapTe pailoHa NyHKTa HaOJIOJEHUS MO3BOJISET
PETYJIAPHO MPOBOJAUTH U3MEPEHUS B JOJITOCPOYHOM NepcreKTuBe. JloCTaTOUHO OTMETUTH Ha
KapTe MOOMJIBHOTO TeleOoHa TOUKY NMpUEMONepeaaTyrKka, B KOTOPYIO ONEPAaTUBHO MOXHO
BbIEXaTh JJIsl HOBTOPEHHS 3aMEPOB B JIFOOOH MOMEHT BPEMEHH.

Lenpto Hacrosimieil paboThl ABJISIETCS omnpezaeseHre (OHOBON KOHIEHTpAllMM METaHa M
MPUPOJHOTO raza Haj Haubosee “MHTEpECHBIMU OOBEKTaMHU C TOYKHU 3PEHHSI BO3MOMHBIX
DKOJIOTMUECKUX AHOMAaJIMM C BBICOTOM Tpacchl ~5-30 METpOB HaJ MOBEPXHOCTHIO 3E€MIIU
JUCTAHIIMOHHBIM JIMJIaPHBIM METOJIOM B MH(paKpacHOM Jauara3oHe JJIUH BOJIH ~1650 HM ¢
MOMOIIBIO TEPEIBMKHOM aBTOMOOWJIBHOW J1TaOOpaTOPHUH M COIMOCTABICHHUE IOJy4YEHHBIX
JAHHBIX C IPYTMMH UCTOYHUKAMU U3MEpPEHUH.

Anmaparypa 4 MEeTOAUKA U3MepeHuit

B kadecTBe maTumka MeTaHa MCIOJB30BAICS MaKeT IUAapa, OJOK-cxeMa KOTOpOro
npuBeaeHa Ha puc.l. Mcnonb3oBaincs nepenatuuk ¢ JIYM Monysnsiuen 3aaroniero jgasepa ¢
MOCJIEIYIOLIUM YCHUJIEHHEM B MOIIIHOM BOJIOKOHHOM PaMaHOBCKOM YCUJIMTEIE.
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Puc.1. Biiok - cxeMa aKTHBHOIO JMaapa

Ha BpIxoze koumMMaTopa nepeiaTiuKa MOIIHOCTE B UMITYJIbCE COCTaBIIsIa 0kojo 3 BT Ha nnnne
BOJHBI ~1653 HM. BIoK MOAYNISIIMM OCYIIECTBIIST JUHEHHO-YACTOTHYI0 MOAYJISILHUIO 3aal0LIEro
Jazepa 1Mo CHHXPOHU3UPYIOUIMM UMITYJIbCaM, TOCTYHAOIUM ¢ 0JI0Ka 00pabOTKH U CHHXPOHHU3AIHH.
Curnan ¢ ¢orornpueMHHKa OUU(PPOBBIBAICS aHAJIOrO-IU(POBBIM MpeodpazoBaTeieM W MOCTyMal B
050k 00paboTKU. J[OCTOMHCTBAMH PAcCMOTPEHHOW CXEMBI SIBISETCS BO3MOKHOCTH OMpEACICHUs
Hapsily C OCaXJACHHBIM CIIOEM METaHa Ha M3MepsAeMON Tpacce U pacCTOSHUS O TOUKH OTPaKEHUS IO
3agHeMy (QPOHTY KBa3MHUMITYJIbCa MOLYJISIIMM HIIM 10 KoppemaunoHHon ¢pynkiun Takoe nsmepeHne
paccTosHUsL TMO3BOJISIET IE€PECUUTaTh BEIUYMHY OCAXKAEHHOTO CJIOsS METaHa Ha BCed Tpacce B
00BEMHYI0 KOHIISHTPAIIHIO 110 (popMyJie, BEITeKarolel n3 3akoHa byrepa [3]:

C=In(l,/1)/aL 1)
rze | - ”HTEeHCUBHOCTD MpOoIIe/IIero Ha (GOTONPUEMHHK CBETa B JIMHUM MOTJIOIIEHU ra3a, lo -
MHTEHCUBHOCTD MPOILIEIIEro Ha (POTONPUEMHHUK CBETa BHE JMHUM IMOTJIOLUICHHS rasza; o -
ko3 duuueHT nornoueHus rasza, C - KOHIEHTpalus MeTaHa B PPM (JacTeil Ha MUITHOH), L
—mHa atMmocdepHoit Ttpaccel. Koaddunuent mormomenuss o (hopma JIWHHH), B CBOIO
ouepe]ib, MOXKET ObITh aNMPOKCUMHUPOBaH KOHTYpoM JlopeHma:

a(r) = Nyo () = Nyorli) 1 @+ &0 @

rae No - KOJIMYecTBO MOJIeKyl B eauHuie oobema, (No = 2,6875 X 102 1/M® - umcio
JlommMunra), o(v) - monepeunoe cedenue mornomenus, v=27 / A - BomHoBoe umcno (A -

JJIMHA BOJIHBI I/I3J'Iy‘ICHI/I}I), Vg - BOJIHOBOC YHCJIO B MAKCUMYMC JIMHUMW IIOIJIOINCHUA, 7Y -

NOJYIIMPUHA JTMHUHU TOTJIOIEHNUs Ha MoiyBbicoTe ee aMIunTyasl. Cormacho 6aze HITRAN
MIMPHHA JUHUAU TOTJIOIIEHHUS MEeTaHa Ha JJIMHe BOJHBI 1653.73 HM, HAa KOTOPOI MPOBOAMIHCH
usMmepeHus cocraniseT ~0.0618 HM, a cedyeHne MOMIOIEHNS Ha ATOH JUIMHE BOJHEI - 6(V,) ~

1020 cM?. Jlunap usmepser L u senmmunny | / |, B nuanazone nomnocer peructpaimu ~ 0.5

HM, OoUH(]pOBBIBasl MPUHATHIE CUTHAIBI C TaKTOBOM udacTtoToi okoso 1 MI'u. Ilpu amune
m3MepsieMbix Tpacc ~0.6 — 3.15 kM pa3zpenieHue mo ropu30HTaINd ONPEAeIeTCs TPUMEPHO
TaKUMHU K€ 3HAYECHUSIMU PACCTOSHHUSL.
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[Ipumep mosyyaeMbIX OCHMJIOTPAMM CHTHAJIOB ¢ ()OTONpPUEMHHKA IMOKa3aH Ha puc.2.
Benuuunbl lo |, ykasannsle B (1), COOTBETCTBYIOT HAIIPSDKEHUSM , OTCUMTBHIBAEMBIM
COOTBETCTBEHHO OT ToueK A u B 10 Hynesoro yposas (0).
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Puc.2. Ilpumep ocunsuiorpaMmMbl CUTHAJIOB MocJie poronpuemHuka. Kpusas 1 —
CHUT'HAJI IPU OTPA’KEHUH CBETOBOI0 U3JIYUYEHHUS OT 00beKTAa (IepeBbeB), PACIOJI0KeHHBIX
HA PACCTOSIHUM 2.25 KM, 2 — CUTHAJI IPH OTPa’KEHUHU CBETOBOI0 U3JIyYEeHHUSs OT
0 IM3KOpAacno0KeHHoH (~0.5 M) MuIIeHH

PesyabTaTsl

W3mepenust mpoBOJWINCH NPU CpPaBHUTENBHO Temioil morone, jgerom 2021 roga. B
KauecTBe IpuUMepa, Tpacca 2.25 KM, puc.3 Npoxoausia YaCTUYHO HaJl JIECHBIMU MacCHBaMH,
YAaCTUYHO HAJl OKMBJICHHOW MAarucTpaJbHOM aBTOMOOWJIBHOM TPAccoil, KOTOpasi COCIUHSIET
TOPOJICKHE MTOCEJIEHUS U PACIIOI0KEHA MEKY JIECHBIMU MacCCHUBAaMH.

Jinnap Jhyu nmasepa

ABRTOOOPOTA

Jec
Jlec

AV YA Y A
6)

Puc.3. a) pororpadus tpaccel 2.25 kM, 6) npoduis NOACTHIIAOLIETO JIaH madTa

Pe3ynbTaTel u3MepeHuii GOHOBOM KOHIIEHTpaIlMM METaHa Ha JAaHHOM Tpacce COCTaBHIIN
1.84 ppm. B tabmune 1 npuBeneHs! pe3ynbTaThl M YCIOBUS U3MEPEHUH Ha BCEX M3MEPEHHBIX
Tpaccax.

Bce wu3MepeHHsi OCYIIECTBISUTUCh, B OCHOBHOM, B SICHYIO COJIHEYHYIO TIOTOJYy C
HEOOJBIION pa3HUIIed B TeMmIepaType OKpY)Kalollero BO3JIyXa M MpU cinaboM BeTpe.
To4YHOCTh M3MEpEeHUsl pacCTOSIHUKA 10 00JacTu OTpaxeHus coctasisia OL~50 merpos, a
TOYHOCTh U3MEpEHHsI YPOBHS MHTeHCHBHOCTH cBeTa Ol/l~ 3%. U3 dopmynsl (1) HeTpymHO
MOJIYYUTh OOITYI0 TOTPEIIHOCTh U3MEPEHHS 00BEeMHOM KOHIIeHTparuu ¢poHa metana 0C/C:
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SC/C=4(5111)*+(SL/ L) ~6% @3)

npu usMmepsiemMoM paccrossiun L~1000 merpo. M3 Tabmuiupl BHAHO, 4YTO HauOOIbIIast
KOHIeHTpanusi ¢oHa MeTaHa HalOoJanach Ha Tpacce C YaCTHBIMHM ra3u(uIUpOBaHHBIMU
JIOMaM{, MarucTpaJbHOM aBTOJIOPOTOM U MOJUTOHOM TBEPIBIX OBITOBBIX OTXOMOB (Ne7).
Crenyromieit uuet Tpacca HaJl )KUBOTHOBOYECKON (pepMOl KpymHOro poraroro ckora (Ne5).
Ha Tperbem mecTe mo KOHIEHTpauuu (oHa MeTaHa HaXOAMUTCS Tpacca C HU3UHHBIM H
3a00JI0UEHHBIM JIECHBIM MacCUBOM, ra3u(UIUPOBAHHBIME 5-3TaXKHBIMU JJOMaMU U JIOPOTOi ¢
MHTEHCUBHBIM aBTOJBHXKeHHEM (No2), a Ha yeTBepTOM - Tpacca HaJ JIECHBIMU MacCUBaMU U
MarucTpajJbHON aBTOJOPOroi ¢ MHTEHCHUBHBIM ABMKeHHEeM (Nel). JlecHoe TopdsHOE 03epo ¢
JIOCTaTOYHO YHUCTOW BOAOW, KOTOPOE SBISETCS MPOJOJDKEHHEM TPACChl C OJHOITANKHON
3acTpoiikoir Ne3, kak oka3ajaoch, BBIACISIET JOCTATOYHO MaJI0 METaHa U MO KOHIEHTPAIH
(¢oHa HAXOAWUTCA Ha IOCIETHEM MECT€ U3 BCEX IpEACTaBIEHHBIX Tpacc. [laHHOe 03epo
oOyasaeT 4MCTON TmecuaHo OeperoBod JWHHMEW W Ha HEM HE HAOIIOJaeTCs KaKuX-TH00
IpoIeccOB 3a00JauMBaHMs WM 3arHUBaHMs, a MOOJIM30CTH PACIONOXKEH JICTCKUN
03/I0pOBUTENBHBIN Jareps. HeOombas (oHOBask KOHIEHTpANXs HaJ 03€POM COTJIACYETCS C
TeM (aKTOM, YTO HaJ CyILIeH BbIIEJICHUE METaHa CHIIbHEE, YeM HaJl YUCTON BOAOH [4].

Tadauua 1. Pe3yabTarsl n3MepeHni (POHOBOH KOHIEHTPAIIMM METAHA HA TPaccax

Hnuna | Konnentp | MereoycioBusa | OnucaHue Tpaccsl Ne
Tpacc | amus Tpacc
B, M ¢dona BI
METaHa,
ppm
2250 | 1.84 23 rpan, | Hag necHpiMu MaccuBamMu ©  MarmcrpaibHoOi | 1
CONHEUHO aBTOZOPOTOH C HHTCHCUBHBIM JIBU)KEHHUEM

1650 1.97 23 rpan, | Hagx HM3MHHBIM @ ©M  3a00JIOYEHHBIM  JICCHBIM | 2
MacCUBOM, Ta3u(UIIMPOBAHHBIMU  S-3TaXKHBIMH
JJoMaMM M MarucTpajllbHOW  JIOpOrol ¢
MHTEHCUBHBIM aBTOIBUKECHUEM

COJIHCYHO

1500 | 1.69 20 rpan, | Hag dYacTHRIMH ra3suuIMpOBaHHBIMU JIOMaMH, | 3
TOPQSHBIM 03€pOM U MECTHBIMH aBTOAOPOTaMH

COJTHEYHO

600 1.74 20 rpan, | Hax yactHpIMEM ra3uduIMpoBaHHBIMU JIoMaMH U | 4
CONHEUHO HEOOJIBIIMMU MECTHBIMH aBTOI0OPOTaMHt

1100 | 2.05 27 rpan, | Hag >xuBoTHOBOmuEeCcKOWM (epmoit  KpymHOro | 5
CONHEUHO poraToro cKota

750 1.8 23 rpax, | Hag dYacTHbIMH rasu(UIMPOBAHHBIMU JOMamH, | 6
CONHEUHO H€6OJ'II>H_II/‘I‘MI/I MECTHBIMH  aBTOJIOPOTaMH |

KOTEJIBHON
3150 |21 25 rpan, | Hag wacTHeiMM Ta3uHUIMPOBaHHBIMU JOMaMH, | 7

MarucTpajlbHOW  aBTOJOPOrOMl U TOJUTOHOM
TBEPIBIX OBITOBBIX OTXOJIOB

COJIHCYHO U B

CYMEpKHU
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HccnenoBanusi MOATBEpIWIIM HAay4HbIE JaHHBIE O HAMOOJIBIIEM BBIJCICHUU METaHa C
TaKUX OOBEKTOB KaK >KHBOTHOBOJIYECKHE (DepMbI, TIOJIUTOHBI TBEPABIX OBITOBBIX OTXOAOB U
Oonoructeie MecTHOCTH [4]. JlocTaTodHO BBICOKAs KOHIICHTpAIMs (JOHA METaHAa Ha Tpacce
Nel cBs3ana, Ha Hawl B3I, C HayaBLIMMCS N1E€PEXOAOM aBTOMOOWJIBHOTO TpaHCIOpPTa Ha
3ampaBKy MeTaHoM, BMecto npomana. [To qanaeim NGV Global konndectBo aBromoOuieit Ha
Metane ¢ 2000 mo 2020 rox Beipocio B 20 pa3 u coctaBmwio 28.5 MWUIMOHOB enuHuil. Ha
Tpacce Ne2 k aromy (hakTopy J0OABUIICS HU3UHHBINA JIECHONH MAacCUB C 3a00JI0UEHHON ITOYBOH.
[Tpu m3mepenusix Ha Tpacce Ne7 HaOmronancs uHTepecHbI 3 dekT, Korga B cyMepkax U B
HOYHOE BpeMsi KOHIIeHTpalus goHa meraHa yBenuuuBaiachk Ha ~10-15% mo cpaBHeHuio ¢
JTHEBHBIMU M3MEPEHUAMHU. Takoe moBbilieHHe (POHOBOI KOHIEHTPAIlMU, BO3MOKHO CBS3aHO C
MEHBIIMM KOJIHYecTBOM paaukasioB OH B ycloBHsX yMEHBLIEHUS TeMIIEpaTypbl
OKpYXKarollel Cpeapl, €€ OCBEIICHHOCTH W YMEHBIIEHHE, 3a CUeT 3TOr0, eCTECTBEHHBIX
CTOKOB MeTaHa [4].

[IpuBeeHHbIE TaHHBIE MOYKHO COMOCTABUTH C M3MEPEHHUSMHU, BHIIIOJTHEHHBIMU B JAPYTUX
paborax. Hampumep, B pabore [5] Obut onpenenen cpennuii ¢poH metaHa ~2.085 ppm Ha
Tpaccax miuuHOoi ~800 MerpoB. M3mepenus mpoBogwinch B pailoHe r. Tomcka B ¢eBpaie
2019 roma. K coxanenuto, B pabore He ObUIO yKa3aHO KakuX-THM00 OcoOeHHOCTEH
MOJICTUJIAIONIEH TTOBEPXHOCTH Tpacchl. (s M3MepeHus: MCMOb30BAaJICs aKTUBHBIN JHAAp C
U3JTy4yaTesieM Ha OCHOBE IapaMeTPUUECKOIro reHepaTopa CBeTa Ha JJIMHAaX BOJH B paione 3.3
MKM.

B 2007-2015 romax wu3MepeHuss MeTaHa NPOBOJAMIIUCH DPA3NIUYHBIMU CIIYTHHUKOBBIMU
muccuamu, Takumu kKak IASI, GOSAT, camonerasiMu HIPPO, tak u mazemasiMu TCCON,
CHUCTEMaTHU3UpOBaHHBIE B paboTe [1] M MPOBEACHO COMOCTABJICHHS KOHIIEHTpAIMu (PoHa
MeTaHa, U3MEPEHHbIE JTaHHBIMM MUCCHUSIMH, C JOCTaTOYHO I'pyObIM pa3pelieHueM (COTHU
KHJIOMETPOB) 10 Bcel moBepxHocTu 3emun. OOpainaer Ha ce0si BHUMaHUE, YTO B T€ TOJBI B
pa3IuYHbBIX pailoHax 3eMHOro mapa (GoH MeTaHa He mpeBbimai ~1.82 ppm  Ha 0OMEpSIHHBIX
ydacTkax noBepxHocTH 3emun. B paitonax EBponeiickoit yactu Poccun u B paiione Tomcka
JAHHBIA TOKa3aTenb cocTtaBisul ~1.76 — 1.8 ppm. Eciu ydecTs, 4TO B MOCIETYIONINE TOJIBI
poct doHa MeTaHa cocTaBis1 ~6 Ppb B rox [4] To 3a Bpems ~ 10 sieT (poHOBaAS KOHIIEHTPAIUS
MeTaHa B JaHHBIX pailoHaX MorJia yBeauuuThes Ha ~60 ppb=0.06 ppm u cocTaBUTH BETHYUHY
~1.88 — 1.9 ppm, uyto GnM3KO K pe3yibTaraMm, MOJIY4YEHHBIM Kak B pabore [5] Tak U B
Hacrosel padote. C yueToM JIOKalIbHBIX 0COOEHHOCTEH Tpacc, MPUBEIEHHBIX BBIIIE, MOXKHO
CKa3aTh, YTO pe3yJbTaThl XOPOIIO BIHMCBHIBAIOTCS B TIJI0OANbHBIM ()OH MeTaHa BOJIM3U
MIOBEPXHOCTHU 3eMiu, W3MEPEHHBIH pa3iInyHbIMU  MHCCHAMH. OJHAaKo, HEKOTOpbIE
0c00eHHOCTH (POHOBBIX M3MEpPEHHI MeTaHa, MPUBOAUMBIX B [1] moka3bIBaeT, YTO B HOUHBIE
4achl KOHLEHTpalus (oHA YMEHBIIAETCS MO CPaBHEHUIO C JTHEBHBIMH H3MEPEHHUSIMH, YTO
OTJIMYAETCS OT JaHHBIX HAIlUX U3MEPEHMM, a TaKKe U3MEPEHUM, IPOBOAUMBIX B pailoHE T.
OOHuHCKa (foro-3amagHoe HampaBieHHe oT MockBbl) [6], rie B MOMEHTHI TeMIlepaTypHOH
MHBEPCUH (CHIKEHUH TEMIIEpaTyphl B MPHUIIOBEPXHOCTHOM aTMocdepe) KOHIeHTpanus GpoHa
MeTaHa yBeln4yuBaeTcs. Bo3aMOXXHO, B 3THX ciyyasx cKa3blBaeTcs crienupuyeckuit sddext
3aKOHOMEPHBII TOJIBKO JJIsi IMACCHBHBIX METOJOB H3MEpPEHUH, KOorJa HEeNmoCpPEeJICTBEHHO
COJIHEYHOE H3JIyuyeHHUe SABJIAEeTCS MHPOPMATHUBHBIM CBETOBBIM CUTHajJoM. C 3TUM BOIIPOCOM
HE0OXOoaMMO pa30upaThCsi OCOOCHHO TIIATENIBHO, TeM OoJiee, 4TO B TOM ke pabdorte [1],
Harpumep i EBponelickoii yacTu mpuBeneHbl rpaduku (HOHOBOW KOHIIGHTpAIlMA METaHa
JUIsl 3UMHE-OCEHHMX M BECEHHE-JIETHHUX MECSIeB, I/l B 3UMHE-OCEHHHE Mecsubl (Tpu
MOX0JIOIaHNUK) (POH METaHa 3aMETHO BBILIE U 3TO MOATBEP)KIAETCS JaHHBIMU, ITOTYYEHHBIMU
Pa3IMYHBIMU CIIyTHUKOBBIMH MUCCHSIMH, OTIMCAHHBIMH B cTaThe. [[1s1 yTOUHEHMs JaHHBIX 1O
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(OHOBOI KOHLIEHTpPAIIMM METaHA Ha M3MEPEHHBIX Tpaccax HaMH IUIAHUPYIOTCS MU3MEPEHUS B
pa3IMyHOE BpEMs rofa, B pasHOE BPEMs CYTOK, KOTOPbIE IOMOTYT IPOSCHUTh JIHHAMUKY
U3MEHeHHs (oHa MeTaHa Ha MPOTSHKEHUU PAa3IMYHBIX BPEMEHHBIX OTPE3KOB C JOCTATOYHO
XOPOLIUM IIPOCTPAHCTBEHHBIM PA3PEILICHUEM.

BriBOaBI

Takum o0pa3oM, mpoBeAeHbI U3MepeHuss (GOHOBOI KOHILEHTPALlMM METaHa Ha CeBepo-
BOCTOKe MOCKOBCKOM 00IaCTH Ha pa3IMYHbIX Tpaccax mHou oT 0.6 mo 3.15 kM. Tpaccer
BBIOHMpAIUCh C BO3MOXKHOW aHOMAaJIbHOCTBIO cojJiepkaHusl poHA MeTaHa: OOJOTUCTHIE MOYBHI,
KMBOTHOBOAUYECKas (pepMa, MOJUTOH TBEPABIX OBITOBBIX OTXOAOB M T.n. [lokazaHo, uTo 1uis
IPUMEPHO OJMHAKOBBIX METEOYCIOBUN KOHLEHTpaluu (POHa MeTaHa MOTYT 3HAYHTEIHHO
paznuuatbea. Ecnum ams Tpacchl ¢ HOJUTOHOM TBEPABIX OBITOBBIX OTXOJOB 3HAUYEHUS
COCTaBIAOT ~ 2.1 ppm, To Uil OAHOATAXKHOM 3aCTPOWKH C PACHOJIOKEHHBIM BOJIM3U
TOp(SIHBIM 03epOM 3TO 3Ha4YeHWe cocraBwio 1,69 ppm. B TemHOe BpeMs CYyTOK C
MOHMKCHUEM TeMIIepaTyphl BO3ayxa (OHOBas KOHIIEHTpPAIMS Ha Tpacce C IOJUTOHOM
Bo3pactana Ha 10-15%. /lanHble comocraBieHbl ¢ paboTaMu JPYrMX aBTOPOB, KOTOpbIE
MOJATBEPKJIAIOT MTOCTEINIEHHOE YBEIMYEHHUE METaHa B BO3JyXE B IOCIEAHEE NECSATHIIETUE U
MOBBIIIIEHHBIE BHIOPOCHI Ta3a B 9KOJIOTUYECKH aHOMAJIBHBIX 30HAX.

Paboma evinonnena 6 pamxax I ocyoapcmeennozo 3a0anus.
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