OT3bIB
Ha aBTOpedepar auccepranuu [lomoBa Hukuter BiagucinaBosuua «Pa3paboTka CTaTHCTHYECKUX
MoJIesIel JUTsl OLIEHKH NTPU3EMHOM KOHIIEHTpAIlMK MEeTaHa 10 MarepruaiaM KOCMUYECKOU CheMKH
¥ JIAaHHBIM METEONapaMeTpOBy, IPEACTABICHHON HAa COUCKaHKE YUEHOUM CTeNeHH KaHuara
TEXHUYECKUX HAYK I10 CIeHalbHOCTH 1.6.19. « AspokocMHuuecKHe UCCIeI0BaHUsI 3eMIIH,

(oTorpammeTpusi» (TEXHUYECKHUE HAYKH).

Juccepranmonnass pa6ora IlomoBa Huxutel BiiagmcinaBoBuYa IOCBSIIIEHA OYEHb
aKTyaJIbHOM TeMe, a UMEHHO Pa3BUTHIO METOJIOB KOCMUUYECKOTO JIUCTAHIMOHHOTO 30HIMPOBAHUS
arMOC(EpHBIX Ta30BBIX IPUMECEHd U YTOUHEHHIO OIIEHOK SMHCCHUH OIHOTO W3 BaKHEUIIHMX
IApHUKOBBIX T'a30B — METaHA.

13 npubopoB kocMuueckoro 6a3upoBaHusi HauOoIIEe MOMYJISIPHBIMHA JUTSL HCTIOIB30BAHHUS
B HEKOMMEDPYECKUX HCCIIECIOBAHUSX KOHIIEHTpPAIUd U SMUCCHUN MApHUKOBBIX Ta30B SIBISIFOTCS
TROPOMI, MethaneSAT, Carbon Mapper, cepust OCO, GOSAT u psin apyrux npuGopos. Bee
yKa3aHHBIE CITyTHUKH, 3a uUckiaroueHuneM MethaneSAT u Sentinel-2 00samal0T OTHOCHTEIBLHO
HHU3KUM IIPOCTPAHCTBEHHBIM pa3pelieHreM (KMJIOMETPbI) H HEe MO3BOJISIIOT OLEHUTh SMHCCHHU OT
HCTOYHUKOB HEOOJIBIION MPOCTPAHCTBEHHON MPOTSHIKEHHOCTH. BBICOKOE MPOCTPaHCTBEHHOE
paspenieHre Tak Ha3bIBAEMBIX KOCMUYECKHUX «UMA/DKEPOBY (JIECATKH METPOB), K KOTOPHIM
oTHocHuTcsl Sentinel-2, mo3BoJsIeT 3Ty 3a7a4y OTHOCHTEIBHO YCIHENmHO pemarb. OJHaKo,
OTCYTCTBHE B HAy4HOH smTeparype WHPOPMALUU O BaJTHAALUH STUX THIEPCHEKTPOMETPOB
BBICOKOTOYHBIMH HA3€MHBIMH H3MEPEHHUSIMU 3aCTaBIISIET OTHOCUTHCS K IOJYYEHHBIM OL€HKaM
OMHCCUIl € €CTECTBEHHOW OCTOPOKHOCTHIO. Pemienune panHoil mnpobiiemMbl (mepexoa ot
M3MEPEHHBIX B arMOC(EpHOI TouIIe CHEeKTPaIbHBIX XapaKTePUCTHK B OOJACTH TMOIIOMIEHUS
MeTaHa K IPU3EMHBIM KOHIIEHTpAlUsIM) SIBJISIETCSI aKTyaldbHOM 3amadeid. [lenpro auccepraruu
ITonoa Hukutel BnamucnaBoBhYa SIBISUTOCH YCTpaAHEHHE 5TOrO METOAMYECKOro Ipobena ¢
IIOMOILIBIO Pa3pabOTKU COOTBETCTBYIONIUX aJITOPUTMOB.

B cBoeii pabore quccepraHT npeaiaraeT UCIONIb30BaTh AaHHbe ceHcopa Sentinel-2 MSI
H METeONapaMeTpoB M pa3pabOOTaHHbIE UM CTATUCTHYECKHE MOJENH JUISl OIEHKH IPU3EMHOM
KOHIICHTPAllMd MeTaHa B APKTHYECKOW 30HE. ABTOpOM ObUI BBIIOJHEH 0030p €CTeCTBEHHBIX
HCTOYHMKOB METaHa, METOJOB UX HJICHTU(HUKAIMH U OLEHKH, BO3MOXXHOCTEH M XapaKTePHUCTHUK
COBPEMEHHBIX KOCMHUYECKHX CHCTEM MOHMUTOPHHIA, a TAK)KE BBINOJIHEH psiJi MCCIEI0BaHUMA,
HAIpaBJICHHBIX HA M3YYEHUE CE30HHBIX aTMOC(EPHBIX IIPOIECCOB, MPOTEKAIOIIUX B APKTHKE, B
TOM YHCJIE MCCIEJOBAHME CTATUCTUYECKHX XapaKTEPUCTHK BPEMEHHBIX PSIJIOB IPU3EMHOM
KOHIICHTpAllMM METaHa ¥ METeolapaMeTpoB Ha cTaHIUU Tukcu. Pe3ynpratoM 3TUX M3BICKAHMMA
CTaJId BBIBEJACHHBIE ABTOPOM KPUTEPHU cOOpa M TMOATOTOBKH HCXOJHBIX JIAHHBIX TPH3EMHBIX

U3MEPCHHMI M MarepualioB KOocMUYecKoW cbEéMKH. CoOpaHHBIC NpeABapHTEIbHBIC BHIOOPKH



JIAHHBIX 3aTeM OBLIM OT(HIBTPOBAHBI 10 KPUTEPHUSIM IMOJATOTOBKU JAHHBIX, 0OOCHOBAaHHBIM B
CaMOM HMCCJIEJJOBAHUH: ABTOP YyKa3blBaeT, UYTO B XOJIOJHBIA INE€PHOJ BCIIECKM METaHa MOTYT
XapaKTepU30BaTh IIPUBHECEHHE aHTPOIIOICHHBIX BBIOPOCOB MJIH JIPYTHe aHOMAJIbHBIE COOBITHS U
II03TOMY OHHU OT(HIBTPOBBIBAINCH, B TO BPeMsl KaK IMOXOXKHE SIBJICHHUS B TEIUIBIA MEPUO HENB3SI
OZIHO3HAYHO OTJIMYUTH OT €CTECTBEHHBIX (JOHOBBIX MpOIleccoB. TakuM 00pa3oM, NPOBEIECHHBIM
0030p ¥ CTAaTHCTHYECKUE HCCIICIOBAHMS TTO3BOJMJIM ABTOPY IOJTOTOBHTH BBIOOPKY HCXOIHBIX
JIAHHBIX, MAaKCUMaJIbHO IOJXOJSIIYIO IS TPOBEACHHUS TOCEIYIONUX KOPPEJSIHOHHOTO |
PErpecCHOHHOIO aHAIM30B, B pe3ysbTare KOTOPhIX ObLIM pa3paboTaHbl CTATUCTHUYECKHE MOJIEIH,
HE UCKAKEHHBIE CIIy4alHBIMU COOBITHSIMU, KOTOPBIE MOIVIM ObI IPUBECTH K CMEIIECHUIO 3HAYCHUI
K03((pUITHEHTOB.

Hexoropsle u3 pa3paboTaHHBIX aBTOPOM CTATUCTHYECKHX MOJIEIel ObUIH anpOOHpOBaHEI
Ha JaHHBIX cTaHuui Anepr, Meic bapanoBa u bappoy u, Takum oO0pa3oM, IOJTBEPIHIH
BO3MOKHOCTB MX MCIIOJIb30BAHMSI JUIsl OLEHKH MTPU3EMHOM KOHIIGHTPAIMU MEeTaHa Ha TEPPUTOPUH
ApKTUYECKOH  30HBI, YTO OIpEJeNIsieT JIONOJHUTEIbHYI0 MPAKTUYECKYI0 3HAYUMOCTh
JIUCCEPTAIHOHHON PaOOTHI.

V MeHsI HeT COMHEHHH B BBICOKOM KaueCTBE TMPOBEJCHHBIX COUCKATENIEM UCCIIEIOBAHUHN 1
TI0JIE3HOCTH TIOJYYEHHBIX UM pe3ybraToB. OIHAKo HE MOTY HE ¢/ieflaTh HECKOJIBKO 3aMedaHui.
ABropedepar AuccepTalu, ¢ OJHOM CTOPOHBI, HAMUCAH B COOTBETCTBUHU C XOPOIINM HAYYHBIM
CTHJIEM, M IIOJIHO OTpa)kaeT JIOTUKY MpoBeAEHHOrO ucciepoBanus. C Ipyroid CTOPOHBI, HA MO
B3IV, DSl IOJNOKEHHH aBropedepara BBINISAAT —HEJOTHUHO. Hampumep, HeymadyHo
copmynupoBaH 00BEKT HcCieIoBaHUs: «MareMaTnyecKue METO/Ibl CO3/IaHUs CTATHCTHYECKUX
PErPECCHOHHBIX 3aBUCHUMOCTEH IPU3EMHONW KOHIIGHTpAIlMM METaHa, JIaHHBIX KOCMHYECKHX
CbEMOK M METeonapaMeTpoB». IJTO, Ha MOW B3IV, HE «OOBEKT HCCIICOBAHUSI», a CKOpee
«Meromonorus». U tak naiee.

B oTHOmIEHMN aBTOpedepara UMEIOTCS U APYTUE 3aMeYaHusl.

OcHOBHOE M3 HUX 3aKJIIOYAETCS B METOJIOJIOTHH: CIIEKTPAILHBIE XapaKTEPUCTUKU BO BCEH
arMoc(epHO TouIe, TOJyYeHHbIe W3 HaOmoneHuil Sentinel-2, cpaBHUBAIOTCS ¢ TIPU3EMHBIMH
KOHICHTpALMsIMHU, IIPUYEM B 3aBeJIOMO (DOHOBBIX IMyHKTaX, IJie HET MOOJH30CTH MOIIHBIX
UCTOYHUKOB. C ydeTOM OTHOCHTEIBHO PAaBHONEPEMEIIAHHOTO BEPTHKAILHOTO PO Il METAHA B
JICTHUW IIE€PUOJ] U CE30HHOW BapHaTMBHOCTH (10 COOOIIEHHIO aBTOpa, MHHHMYM — B HIOHE,
MaKCHMyM — B aBI'yCTE-CEHTSOpE), MOIyUYCHHBIE KOPPEJISIUOHHBIC COOTHOIIECHHS HE SIBIISFOTCSI
XapaKkTepUCTUKAMKU UCTOYHHMKOB. OJIHAKO 3/1€Ch JKe 3amedy, YTO aBTOPOM IPEANPUHSITA OHA M3
IIEPBBIX MOTBITOK UCCIIEOBAHUI B 9TOM HAINlPABICHUHU, IIOATOMY ITOJIyYEHHBIE PE3YIIBTaThl HMEIOT

HAy4YHYIO HEHHOCTH H SBJISIIOTCS IIYCTh He60.HI)HII/IM, HO IIaroM BIICPE/.



Ecte HeOOJbIIHE METOJMYECKHEe 3aMEYaHUs IO IIOATOTOBKE METEOJAaHHBIX, a TaKKe
YCPENHEHUIO M (UIBTpAIldH MPU3EMHBIX H3MEPeHUH KOHLEeHTpanuu. beuto 6wl Gonee
IPaBUJILHBIM HCIIOJIb30BaTh HE CPEJHECYTOUYHbIE 3HAUEHHUS, a 3HAYEHMs, COBNAJAIOIIHAE CO
BpEMEHEM CIIYTHHKOBBIX M3MEpeHHH (HampuMmep, ruioc-MuHyc 1-2 vaca); uubrparus guei c
BBIP@KEHHBIM BJIUSHUEM JIOKAJIBHBIX CTAHI[MOHHBIX MCTOUHHMKOB, BO3MOXKHO, HE II03BOJIHMJIA
HOJIYYUTh JOTOJHUTEIBHYIO HHYOPMAIHIO 00 WX BIMSHUM Ha HAOIIONEHHs CIIy THUKA.

OjHako JaHHBIE 3aMeYaHHs He BJIMSIOT Ha OOIIYIO MOJOKUTEIbHYIO OLIEHKY pPaboThl,
ABJISIIOLIENCS BECHMA CIIOKHOM B TEXHMYECKOM IUIaHE M BO MHOTOM IMOHepcKoi. IIposenénnoe
HCCIIEZIOBAHUE COOTBETCTBYET TPEOOBAHUSIM, IPEIbSIBISAEMBIM K KaHIMIATCKUM JHCCEPTAUIM,
3aKperiéHHbIM B 1. 9 «llojoKeHusT O TPHCYXIEHHM YYEHBIX CTENEHEH», YTBEPIKIAEHHOTO
nocranosjienreM [IpasurensctBa Poccuiickoit @eneparu Ne 842 ot 24 centsiops 2013 r., a e€
aBtop, [TomoB Huxura BiiaguciaBoBuy, 3acay’>kKUBaeT IPUCYKIECHHS yIEHOM CTETIEHN KaHu1aTa

TEXHHYECKUX HAyK I10 CrHeruaabHocTH 1.6.19 — «Ad’pOKOCMUYECKHE HCCIIEN0BAHMS 3EMIIH,

(bororpamMmmeTpus».

OT3BIB COCTaBUII:

Crapumit Hayusblid coTpynHuk Jlaboparopun armochepHoii criekrpockonuu DenepaabHoro
rOCY/IapCTBEHHOTO OFOIDKETHOTO yupexaeHus Hayku « MHcTuTyT (hu3uku armocdeps! um. A.M.
O6yxosa Poccuiickoii akagemun Hayk» (MDA um. A.M. O6yxosa PAH), kannunar ¢puzuxo-
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