HAIIIOHAJIBHA AKAJIEMIS HAYK YKPAIHH

JEPKABHA YCTAHOBA «HAYKOBUM HEHTP AEPOKOCMIYHUX
JOCJIIKEHD 3EMJIT IHCTUTYTY TEOJOTTYHUX HAYK
HALIIOHAJIBHOI AKAJIEMII HAYK YKPAIHW»

«3ATBEPIKYIO»
Hupekrop:LIAK/13 II'H HAH Vkpainu
yiien-kopecnonneHT HAH Vkpainu.

Muxaiino [TOITOB
Tasewri cects 2024 poky

POBOYA ITPOT'PAMA HABYAJIbBHOI IUCHUILJITHU

OLIHIOBAHHA PET'TOHAJIBHUX ATMOC®EPHNX KOHLIEHTPAIIIN
I[MTAPHUKOBUX I'A3IB 3A JTAHUMMU CYITYTHUKOBUX CITOCTEPEXEHD

(Estimation of the greenhouse gases regional atmospheric concentration by satellite
observations)
JUIs 3000yBaviB BHINOT OCBITH CTYIEHS TOKTOpa (isocodii

rajry3b 3HaHb 10 IIpupoHudi HAyKH
CHENIabHICTh 103 «Haykn mipo 3emitro»
OCBITHIH piBeHb JT0KTOp inocodii

ocBiTHs nporpama  «JIucTaHMiiHI aepOKOCMIYHI JOCIIIKEHHS IIPHPOJHOIO CEPETOBHIIA Y
BUJI TACTIUTITIHU Bubipxosa

dopma HaABYAHHS JIeHHA
Hapuanshuii pik 2023/2024
Cemectp 6
Kinekicts kpenutis ECTS 2

Moga BUKJIalaHHA.

HaBYaHHS Ta OLIHIOBaHHA YKpaiHChKa
dopma 3aKIHOUHOTO KOHTPOIIO 3aTiK

Buknanau: AnocronoB Onexcanap AHATONIMOBHY, KaHAWAAT TEOJIOTIYHUX HAYK, CTaplIui
HAyKOBWH CIIBPOOITHUK BLIIUTY eHepromacooOMiHy B reocucremax Y «Haykosuit mentp
aepPOKOCMIYHHX JociikeHb 3emii [HetutyTy reonoriuaux Hayk HAH Ykpainu»

[pononrosano: Ha 20 /20 H.p. ( )« » 200 .
(migmue  BAacHe iM’d, Mpi3BHIIE 1aTa)
Ha20 /20 H.p. ( )« » 20 p.
(migmue  BJacHe iM's, TIPi3BHUILIE JaTa)
Ha20 /20 H.p. ( )« » 20 p.

(mipmuc  BhacHe iM’s, MPI3BHIIE /1aTa)
© Amocronos O.A., 2024 pik

KUIB - 2024
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Po3pobuuk: AmnocronoB Oiekcanap AHATONIHOBHY, KaHAMJAT TEOJOTIYHUX HAyK, CTapIIUf
HayKOBHUM CITIBPOOITHUK By eHepromacooOMiHy B reocucremax J[Y «HaykoBuii 1eHTp
aepOKOCMIYHUX JociikeHb 3emii [Hctutyty reonoriunux Hayk HAH Ykpaiam»

3aTBepIKEHO
I"apaHT 0CBiTHBOI TpOTpamMu
K.I'€0JLH., C.H.C.

szu%//
/]
‘ Omsra CEJIJIEPOBA

11 IITHC BIIACHE iM’s1, Ipi3BuUILE
p

CxBaneno: Buerow paoorw [epocasnoi ycmanosu «Haykosuii yenmp aepokocmivHux 00cCniodxicetsb
3emni Incmumymy eeonoeiunux nayk Hayionanovnoi akademii nayx Yxpainuy
npomoxo:n 6i0 «17» eéepecnsi 2024 poxy Ne 7.

I'osioBa BueHO1 paaun

1.T.H., mpodecop //\:/’———/

wieH-kopecrionaeHT HAH Ykpainn e Muxaiino [1OI1OB
YyeHull cekperap BYEHOI pajiu, 4 :

K.T.H., CT. TOCIIIJHUK q Anna XMOXHSIK



Meta qucuumutinu: GopMyBaHHS 3HaHb IOA0 IPUYUH Ta HACTIAKIB INT00aIbHUX Ta
pErioHaNbHUX 3MiH KJIIMaTy, pOJii Ta MOKJIMBOCTSAX CYITyTHUKOBOTO CIIOCTEPEKEHHS
JUIS OIIHKY OaNlaHCY MapHUKOBHX Ta3iB Ha PEriOHANIBHOMY PiBHI 1 IPOOIEMHO-
OpIEHTOBAHUX MOJIEJIEN eHeproMacooOMiIHy B T€OCHUCTEMAX SIK OCHOBH JJIS
POrHO3yBaHHS KJIIIMAaTUYHUX 3MIH.

2. Bumoru 10 BUOOpPY HABYAJIbHOI JUCUMILIIHM:

JlumioM MaricTpa 3 CHeliadbHOCTI HAyKH Mpo 3eMITio 1 TelleKoMYyHiKailii. TeopeTnyHi
3HaHHA OCHOB (Pi3MUHOI reorpadii, KJIIMaTOJIOT11, METEOPOJIOTi,3arajJbpHOI I'e0JIOTi,
YETBEPTUHHOI reosiorii, crpaturpadii, €Koorii.

3. AHOTaNlis HABYAJbLHOI JUCIUILIiHH.

PosrasaatoTees cydacHi ySBICHHS PO MPUYMHU Ta HACIHIJIKK 3MIH KIIIMATHYHUX
MOKa3HUKIB 3 METOIO BIOPSAKYBAaHHS 3HaHb MPO Cy4acHI pajialiiiHi BIaCTUBOCTI
atMocdepu, cydacH1 MiAXOAH J0 BIATBOPEHHS CTaHy KJIIMAaTUYHOI CUCTEMH Ta
aHaJ13y KIIMaTUYHUX 3MiH 3a JIOMTOMOT0I0 KIIIMAaTUYHUX MOJIeNIEH Ta MOKIIMBOCTEH
CYIYTHUKOBOT'O MOHITOPUHTY MO OLIHIII BIUIUBY YUHHUKIB, 1110 IPOBOKYIOTh
KJIIMaTUYH1 3MIHHU.

OcHoBHa yBara npuaUIETHCS BUBHAYCHHIO aTMOC(EPHUX KOHIIEHTpAIliit
napHUKOBUX ra3iB (OAHUM 13 YUHHUKIB, 1110 BIUTUBAIOTH HA 3MIHY KJIIMAaTYy,
BHU3HAYECHO MAPHUKOBI r'a3u, 5Ki, 3a JYMKOIO Ta CIIOCTEPEKEHHIIMU HAYKOBIIIB,
BUKJIMKAIOTh TaK 3BaHUN «TAPHUKOBUI» €(EKT) 3a TaHUMU CYITyTHUKOBUX
CIIOCTEPEKEHB ISl OIIHKK OaaHCy MapHUKOBHX T'a3iB HA PEriOHAIbHOMY PIBHI 1
pOOJIEMHO-OPIEHTOBAHUX MOJIENIEH EHEProMacoOOMIHY B T€OCHCTEMAX SIK OCHOBHU
JUISl TPOTHO3YBAaHHS KJIIIMAaTUYHUX 3MiH.

4. Ilis1b HABYAHHSL.

CdopmyBaT MOTJISIAM 1100 MPUYHUH Ta HACIAKIB 3MIH OCHOBHUX KJIIMaTUUHHUX
MOKA3HUKIB Ta MOXKIIMBOCTSIX CYITyTHUKOBOTO CIIOCTEPEKESHHS JJIs OI[IHKU OallaHCy
MapHUKOBUX T'a31B HAa PET10HAJIBLHOMY PiBHI 1 IPOOJIEMHO-OPIEHTOBAHUX MOJENEH
€HeproMacooOMiHy B F€OCHCTEMaX SIK OCHOBH JIJIsl MPOTHO3YBaHHS KIIMaTHUYHUX
3MiH.

5. Pe3yjibTaTn HABYAHHS:

Pe3ynbTaT HaBYaHHA Bixcorox
M . dopma/Meroau e .yv
(1.3uaTu; 2. BMiTH; 3. BHICTATAHHS | dopma/Meroau M1JICYMKOBI
KOMYHiKarisi; 4. aBTOHOMHICTb R — OIIIHIOBaHHS OLIIHII 3
Ta BIJIMOBITAJIbHICTD ) IUCLUILTIHA
Kon Pe3ynbTaT HaBUaHHS
[TpoBecTu aHATITHYHHIA
OTJISII TOCIIKEHD 3
BU3HAYEHHS Jlexist
11 e . TECTYBAHHSI, 1o 5%
pamiariiHux caMocTiitHa poboTa
. BUKOHAHHSA
BJIACTUBOCTEN e
CaMOCTIHHOT
aTMochepu
- poboTtu,
IIpoanamsyBaTtu .
Y ) ) Mpe3eHTAIlis
19 Cy4acHi OIlIHKH 3MIHH Jlexis, o 15%
' paniariitHoro 6ajxancy | camocriiiHa poboTa A
3a paxyHOK BHECKY




NapHUKOBHX Ta3iB Ta
aepo30JIiB y paaiamiitHi
BJIACTUBOCTI aTMOCc(epn

1.3

[TpoBecTu anaimi3
Cy4YacHUX IiIXOIB J0
BIZITBOPCHHS CTaHY
KIIIMaTUYHOI CUCTEMH
Ta aHaJTi3y KJIIMaTUYHUX
3MiH 3a JIOTIOMOT 010
KJIIMaTUIHUX MOJICJICH

Jlekuis,
camocTiiftHa poboTa

no 10%

2.1

[IpoananizyBaTtu 3acoou
Ta METOJIU
CYITyTHUKOBOT'O
CTIIOCTEPEKEHHS JIJIs
aHai3y CTaHy
atMocdepH Ta
aTMoc(hepHuX Mmporecin

Jlekuis,
camMocTiliHa poboTta

2.2

ITpoBectu ormsia
METO/IiB BU3HAUCHHS
KOHIICHTpAITif
MapHUKOBHX Ta3iB (Ha
npukian CO;z) B
atMocdepi 3a JaHUMU
cercopiB SCTAMACHY
cymytHuka Envisat-1,
cencopa AIRS
cynyTHUKa Aqua,
ceacopa TANSO-FTS
CYMyTHHKA
Ibuki/GOSAT

Jlekunis,
caMmocTiifHa poboTa

2.3

[TpoananizyBatu
METOJIUYH1 OCHOBH
3aCTOCYBaHHS JaHUX
PO XIMIYHUH CKIa
aTMocdepu Ta
KOHIICHTpAIlii
NapHUKOBHX Ta3iB s
BIIOCKOHAJICHHS
KJIIMaTUYHUX MOJeTeH

Jlexkis,
camocTiiiHa poboTa

TECTYBaHHSI,
BUKOHAHHS
CaMOCTIHHOI
poboTtu,
pe3eHTaIlis

10 5%

10 10%

1o 5%

3.1

Busnauntu crocobu
3aCTOCYBAaHHS JaHUX
CYITyTHUKOBOTO
CIIOCTEPEIKEHHS IS
aHali3y YMHHUKIB Ta
HACJIIKIB KIIIMAaTHYHUX
3MiH Ta KaJiOpyBaHHS
KIIIMaTHYHHAX

Jlekmis,
camocrTiiiHa poboTa

3.2

BusHauutu criocobu Ta
MIPUBECTHU MTPAKTUYHI

Jlekmis,
npakTUYHa poOoTa

TECTYBaHHs,
BUKOHAHHS
caMOCTIHHOIL
poboTH,
Mpe3eHTAIlis

10 5%

1o 30%




MIPHUKJIAIU 3aCTOCYBAaHHS
IAHUX CIIeliali30BaHuX
KOCMIYHHUX 3HOMOK IS
PO3paxyHKY KUIBKICHUX
MOKA3HUKIB BMICTY
MapHUKOBHX Ta3iB (Ha
npukiani CO; ta CHy)
Ha perioHaJLHOMY PiBHI

[TpoBecTu ormnsg ta
NPUBECTH MPAKTHYHI
3.3 MIPUKJIAIN aHATI3Y
IMOXHOOK BU3HAYCHHS
KOHIICHTpaIlil
NapHUKOBHX Ta3iB

Jlekunis,

MpaKTU4HA poboTa

1o 15%

CTpyKTypa KYpCYy: JIeKIlii, IPaKTU4HI Ta CaMOCTIHI pOOOTH, KOHCYJIbTAILI].

6. CniBBiIHOIIEHHSI Pe3YJIbTATIB HABYAHHSA TUCIHHUILIIHM i3 TPOrPAMHUMM

pe3yJabTaTaMi HABYAHHSA:

Pe3ynbTaTi HaBUaHHS AUCHUTLIIHUA
ITporpamui pe3ynbTaTh HaBYaHHS

PHO1. 3uanns. Matu nepenosi
KOHIIENTYalbHI Ta METO/IOJIOTIYH1 3HAHHS 3
HayK Mpo 3eMJIt0, 30KpeMa 3 TUCTAHIIITHIX
AePOKOCMIYHHUX JOCIHIKEHb MPUPOIHOTO
CEepeIOBUILIA, 1 HA MEXI1 MPEMETHHUX Tay3ei,
a TaKOK JOCJIIHUIBKI HABUYKH, JOCTATHI I
MIPOBEJICHHS HAYKOBUX 1 MPUKJIATHUX
JIOCIIIJKEHb Ha PiBHI OCTaHHIX CBITOBUX
JOCATHEHb 3 BIJOBIIHOTO HANPSAMY,
OTpUMaHHS HOBUX 3HaHb Ta/a0o0 3/11iiCHEHHS
IHHOBAIIH.

PHO3. YMinHs. 3acTOCOBYBATH 3arajibHi
MIPUHITUITH Ta METOI MaTEMAaTUKH T
MIPUPOJHUYHUX HAYK, a TAKOK Cy4acHl METOIU
Ta IHCTPYMEHTH, U(POBI TEXHOJIOTIT Ta
Crelliayii3oBaHe MporpaMHe 3a0e3MeYeHHs IS
MPOBAKEHHS TOCTIKEHB Y cepl HayK PO
3emitto, 30KpemMa, TUCTAHIIIHHIX
AePOKOCMIYHHUX JIOCIIJKEHb PUPOIHOTO
CEpEeOBHILA.

PHO4. YMminns. @opmynioBaty i mepeBipaTu
rirnoTe3n; BUKOPUCTOBYBATH ISt
OOI'pyHTYBaHHS BUCHOBKIB HaJIC)KH1 JI0Ka3H,
30KpeMa, Pe3yJbTaTH TEOPETUYHOTO aHAI3Y,




EKCIIePUMEHTATBHUX JOCTIIKEHb 1
MaTeMaTU4IHOTO Ta/ab0 KOMIT I0TEPHOTO
MO/ICJIIOBAHHS, HAasBHI JIITEPaTypHi JaHi.

PHOS. YMminus. [InanyBatu i BUKOHYBaTH
€KCIIEpUMEHTAJIbHI Ta/ab0 TEOpETUYHI1
JOCIIKEHHS 3 HAYK PO 3eMITIO Ta JOTUYHUX
MDKIUCIUTITIHAPHUX HAMPSMIB 3
BUKOPUCTaHHSAM CY4aCHUX IHCTPYMEHTIB Ta
JOTPUMAHHSIM HOpM TpodeciitHoi 1
aKaJIeMIYHOT €TUKH, KPUTUYIHO aHANIi3yBaTH
pe3yabTaTH BIACHUX JOCIIDKEHB 1 pe3yIbTaTh
IHIIMX JOCITITHUAKIB Y KOHTEKCTI YChOTO
KOMILIEKCY Cy4acCHUX 3HaHb MI0JI0
JOCIIKYBAHOI TPOOIEMH.

PHO7. Komynikaris. 3aCTOCOBYBaTH Cy4yacHi
THCTPYMEHTH 1 TEXHOJIOT11 MOIIYKY,
00poOieHHs Ta aHalizy iHpopMallii, 30Kkpema,
CTaTUCTHYHI METOJIU aHANI3y JaHUX BEIHKOTO
o0csry Ta/abo CKIaIHOT CTPYKTYPH,
crieniaixizoBaHi 0a3u JaHUX Ta iHPOpPMaLiHHI
CUCTEMH 1 TEXHOJIOT1I.

PHO9. BinnosiganeHicTs. Po3pobnsatu Ta
pealii3oByBaTH HayKOBi Ta/a0b0 iHHOBAIIIITHI
MIPOEKTH, SIK1 IaI0Th MOKJIUBICTh
MIEPEOCMUCIIUTH HasBHE Ta CTBOPUTU HOBE
LIJTICHE 3HaHH Ta/abo nmpogdeciiiHy NpaKkTUKY 1
PO3B’A3yBaTH 3HAUYIIi HAYKOBI Ta
TEXHOJIOTIYHI MPOOJIeMH Y HayKaX Mpo 3eMITIO
3 BpaxXyBaHHSM COL[IaJIbHUX, EKOHOMIYHHUX,
€KOJIOTTYHUX Ta IPABOBUX ACIIEKTIB.

7. Cxema popMyBaHHS OLIHKU:

OOOB’3KOBUMH JJI1 ICIIUTY € 3HAHHS NP0 YMHHHUKH, IO BIUIMBAIOTh Ha 3MIHU
KJIIIMAaTUYHUX TApaMeTpiB 1 HACHIAKU MHUX 3MiH. TakoX HEOOXITHUM € 3HAHHS TMPO
3aCTOCYBAaHHS JIaHUX CYIYTHUKOBOTO CIOCTEPEKEHHS UId aHaji3y YMHHUKIB (Ha
MPUKJIAAl MAPHUKOBHX Ta3iB) Ta HACHIAKIB KJIIMAaTHYHUX 3MIH Ta KaiaiOpyBaHHS

KJIIIMaTAYHUX MOJEJIECH.

7.1. ®opmMu OLIHIOBAHHSI ACHiPAHTIB.
1. Cemecmpoese ouyinrweannsn:

1) Camocmitinaa poboma — 10 6anis (pyoixcua oyinka — 6 6anis)
2) Oyinka 3a pobomy Ha NeKyitiHux ma npaxmuyHux 3auammsx — 30 oanie (pyobisxcHa

oyinka 18 6anis)
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3) Oyinka 3a pobomy Ha ceminapcvkux 3anammsax — 30 banie (pyoidicna oyinka 18
banis)

2. Iliocymkoee ouinweanus y ¢popmi icnumy. maxcumanvua oyinka 40 6anis,
pyoisicna oyinka 24 6anis. I1i0 wac icnumy acnipanm UKoOHY€e peanizayito NPoeEKm)y 3
BUKOPUCTNAHHAM 3HAHb MA BMIHb 3 OCHO8 MA HOBIMHIX 00CIIONCEHb 3MIHU KAIMAm).
PesynpraTn HaBYanbHOI JISUIBHOCTI acIipaHTIB OLiHIOWTECS 3a 100 OanbHOMO
HIKAJIOKO.

Ouinka 3a ceMecTp BHCTABJISIETHCA 32 pe3yJibTaTaMu Po00TH 3000y8aua 8uwoi
ocgimu cmynensi 0okmopa @inocoghii BHPOIOBK YChOTO CEMeCTPY, K Cymda
(npocma abo 36adcena) 6anie 3a cucmemamuiry pooomy 8npooo8}HC cemecmpy.

CemecTpoBa IIKP (mizcymMKoBa KOHTPOJIbHA IlincymkoBa
KiIbKIiCTH 0a71iB podoTa) uu/abo icnur OIliHKA
Minimym 45 15 60
Makcumym 70 30 100

3100yBauy BHIOI OCBITH CTyHeHs JOKTopa Quiocodii HE HOMYyCKAETHCA 0
NiJICYMKOBOI0 OWiHIOBaHHAA y (popMi icmUTy, SKIIO MiJ 4Yac ceMecTpy HaOpas
mentie 20 6ais.

7.2. Opranizania ouiHwBaHHsi: KoHTpons 3AIHCHIOETbCS 33  MOMAYJIBHO-
PEHTHUHTOBOIO CHUCTEMOIO Ta Tiepembadae: 12 mekimiii Ta BUKOHAHHS 3 MPAKTHYHHX
poOIT (e acmipaHTH MAarOTh MPOAEMOHCTPYBAaTH SKICTh 3aCBOEHMX 3HAHb Ta
BUPIIIUTH MOCTABJIEHI 3a/1adyl BUKOPUCTOBYIOUHM OKPECIJIEHI BHKJIAaJauyeéM METOAM Ta
3acobm). [TigcyMKoBe OI[IHIOBAaHHS TPOBOIUTHCS Y POPMI iCITUTY.

7.3. lllkaja BignoBiaHOCTI

Bigminno / Excellent 90-100
Hoope / Good 75-89
3anoBiabHo / Satisfactory 60-74
He3anosiabHo / Fail 0-59

8. CTPYKTYPA HABYAJIbHOI JUCHUILJIIHU
TEMATHUYHUWUH IVIAH JIEKIIA I TIPAKTUYHUX3AHSTD

Ne HazBa Temn KiabpkicTh roayu

n/n . . caMocTiiiHa
JICKIII1 l’lpaKTH‘IHl CeMlHapl/I
podora

Merto/1 BUSBJIIEHHS periOHATbHUX aTMOC(EPHUX KOHIICHTPAIINA
MapHUKOBUX Ta3iB 3a JAHUMH CYITyTHUKOBHUX CIIOCTEPEKEHD

Tema 1. AHamiTHUHUNA 1 2
1 OTJISIIT JOCHIIKEHD 3
BU3HAYEHHS pajialliiiHux




BJIACTUBOCTEN aTMochepH

Tema 2. CyyacHi OLIHKH
3MIHU pajiialiitHOro
OaytaHCy 3a paxyHOK
BHECKY ITapHUKOBUX T'a3iB
Ta aepo30JIiB B pajliaiiiiHi
BJIACTUBOCTI aTMochepu
Ta 11 CIEeKTpaIbH1
XapaKTePUCTHKH 1 3MIHU
KOHIIEHTpaIlii
aTMOC(EepHHUX
rajaoiByTJE€BO/IHIB,
cTpaTocepHOro Ta
TponochepHOTO 030HY 1
IHIIIAX Ta3iB.

Tema 3. Orusig cyyacHHUX
M1JIXO/IIB IO BIATBOPEHHS
CTaHy KJIIMaTHYHO1
CUCTEMHU Ta aHAJI3y
KJIIMAaTUYHUX 3MiH 32
JIOIIOMOT'OF0 KJIIMAaTHYHUX
MOJENEN

Tewma 4. 3acoOu Ta MeTou
CYITyTHHKOBOTO
CIIOCTEPEKEHHS IS
aHai3y cTaHy aTMocdepu
Ta aTMOCHEPHHUX MPOIIECIB

Tema 5. Meroau
BU3HAYEHHS
KOHIICHTpAIIii
MapHUKOBUX ra3iB (Ha
npukiani CO;) B
arMocgepi 3a JaHUMU
cencopiB SCIAMACHY
cynytauka Envisat-1,
ceHcopa AIRS cynytHuka
Aqua, cencopa TANSO-
FTS cynyTtHuka
Ibuki/GOSAT

Tema 6. MeToauuni
OCHOBH 3aCTOCYBaHHS
JAHUX TIPO XIMIYHUHN
ckiazg arMochepu Ta




KOHIICHTpAIlii
MapHUKOBHX Ta3iB A
BIOCKOHAJICHHS
KIIMaTUYHUX MOJAETEH

Tema 7. 3acTocyBaHHs
JAHUX CYITyTHUKOBOTO
CIIOCTEPEKEHHS IS

7 aHaJli3y YMHHHKIB Ta
HACTIIKIB KITIMAaTUIHHAX
3MiH Ta KaixiOpyBaHHS
KJIIIMaTUYHUX

Tema 8. 3acTocyBaHHs
MAHUX CIEIlaII30BaHUX
KOCMIYHHUX 3HOMOK I
pPO3paxyHKy KUIbKICHUX
MOKa3HUKIB BMICTY
NapHUKOBHUX Ta3iB (Ha
npukiiaai CO, ta CHy) Ha
perioHaIbHOMY pIBHI1

KoHncynbraiis

[crut 3 nucnuIuTiHA

12
Ycworo

14

34

3araabHuii 06csr 60 200., B Tomy yuci:

Jlexuiii — 12 200.

[Ipaktuuni 3ava1T — 12 200.
CamocrTiiina po6ota — 32 roj.
Kouncynpramnii/icnut — 2 roa./ 2 roa.
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M., Burrows J. P., H. Bovensmann, P. Bergamaschi and W. Peters // Atmos.
Chem. Phys. — 20009. — Ne9. 443-465 pp.
https://acp.copernicus.org/articles/9/443/2009/

Buchwitz M. Atmospheric methane and carbon dioxide from SCIAMACHY
satellite data: Initial comparison with chemistry and transport models /
Buchwitz M., de Beek R., Burrows J. P., Bovensmann H., Warneke T., Notholt
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