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3aBepLueHune pabotbl MODIS

CoobuweHna o 3aBepweHnn muccnm NASA TERRA pasmecTtuna Ha cBoem cente rpynna MODIS Land Team.
Kak coobwuna rpynna (https://modis-land.gsfc.nasa.gov/news.html), cnyTHuK Terra nnaHoOBO BbIWeEN N3 cocTasa

CNYyTHUKOB «YTpeHHero cospe3ausi» Earth Science B oktabpe 2022 roga. 3710 6bINO BbI3BAHO HEXBATKOW
Tonnuea Ha 6opTy. NocneaHnn maHeBp muccum Terra ans nogaep)kaHus cpegHero MectHoro Bpemenun (MLT)
ans BbinonHeHna HabnogeHnn B 10:30 GMT 6bin1 BbinonHeH 27 despans 2020 roga. C 3Toro MOMEHTa CnyTHUK
Terra Ha4an megneHHo apendoBaTtb co cBoero wtaTtHoro MLT n B oktabpe 2022 roga Bbilen U3 cO3BE3AUs C
BbicOTON opbutbl 694 kM npu B 10:15 GMT. Terra MODIS ocTtaHeTcss B paboyem cocTosiHuM u byaer
reHepmpoBaTb NOSHbIN HAbop NPOAYKTOB A0 KOHUAa Muccun B aekabpe 2025 roga.

AHanornyHoiM obpasom, rpynna no ynpasneHuto nonetamm cnytHuka NASA AQUA peanusoBarna nocnegHue
MaHeBpbl MUCCUN, CBA3aHHble ¢ nogaepxaHnem MLT B 13:30 un BbicoTbl opbutel 705 km 18 mapTta 2021 roga. B
nione 2021 roga cnyTHUK Aqua Hadan gpendosaTtb K 6onee nosgHemy MLT. B sHBape 2022 roga cnyTHUK Aqua
Ha4yan cBoW BbIxod n3 co3se3gmda Earth Science. MLT npeBbicun Bpemsi HabntogeHnn B 13:45 GMT B cheBpane
2023 roga. MLT npogosmxaet yBenundueatbca 0o 13:50 GMT B aBrycte 2026 roga. Aqua MODIS ocTtaHeTca B
paboyeM COCTOAHUM 1 ByaeT reHepmpoBaThb MOMHbLIM HABop NPOAYKTOB A0 KOHUA Muccun B aBrycte 2026 roga.


https://modis-land.gsfc.nasa.gov/news.html

Yucno nybaukauum

Ncnonb3osaHue npoayktos MODIS n yncno nybamkayuu,
NOAroTOBJ/IEHHbIX HA UX OCHOBE,

becnpeueHaeHTHO (>22000)

cpeAn Hay4dHbiXx nporpamm HACA

https://modis.gsfc.nasa.gov/sci_team/pubs/).



OcobeHHOCTN UCMONb30BaAHUA OAaHHbIX
MODIS

OTKpbITbIM BecnaaTHbIM A0CTYN K UCXOAHBIM CMTYTHUKOBbLIM AAQHHbIM U
npoayKTam nx obpaboTku

LLInpoKknm cnekTp (MHOroKaHa/IbHOCTb) UCXOAHbIX AAHHbIX B BUAMMOM,
bankHem, cpegHem mn Tennosom UK gmnanasoHax.

Mpoao/IKNTENBHOCTb USMEPEHUNIN U KaK CneacTBMEe BO3MOXKHOCTb CO34aHuUA
MHOT0/IETHUX OAHOPOAHbIX PAAOB UCXOAHbIX AAaHHbIX U UX NPOAYKTOB

Bonbluaa HOMeHKNATypa CTaHAAPTHbIX NPOAYKTOB
BbicOKOE KayecTBO Ka/IMOPOBKM AAHHbIX
CKOpOCTb AOCTYNa K ONnepaTMBHbIM JaHHbIM
nybuHbl 06paboTKM AQHHbIX

Hannume 1 BO3MOXKHOCTU MCNONb30BaHNA BMbnmnotek o6paboTKmM AaHHbIX
(PDE), co3aaHHbIX 1 NOCTOAHHO 0OHOBAsSIEMbIX (MOAEPHU3UPYEMbBIX) MO Mepe
HaKon/ieHna onbiTa paboTtbl ¢ AaHHbIMKM MODIS



PacnpocTtpaHeHune gaHHbIX MODIS

HNaHHble MODIS gocTynHbl B pexume 61M3KkoM K peanbHomMmy BpemeHu (NRT) yepes cuctemy
NASA Land, Atmosphere Near real-time Capability for Earth observation (LANCE), kak npasuno,
He B6onee 4Yem yepes 60+125 MMHYT nocne NnpoBeaeHUs CNYTHUKOBOro HabnogeHus. ocTynHble
yepe3 LANCE npoagyktel MODIS BkrntovatloT TemnepaTtypy NOBEPXHOCTU 3EMIIN, OTPpaXKaTeNbHYHO
CNOCOBHOCTb NOBEPXHOCTU 3EMIN, U3Ny4vyeHue, obrnaka/aspo3onum, BOASHOW Nap, akTUBHbIE
noXapbl, CHEXHbIN MOKPOB 1 MOpPCcKon nefd. B HacTodAulee BpemMa cpencrsaMmu reHepaunm
npoayktoB NRT MODIS npounssogutca okono 930 'b gaHHbIX B AeHb
(https://www.earthdata.nasa.gov/data/instruments/modis/near-real-time-data).
OKCNepUMEHTanbHbIE BO3MOXXHOCTU, co3aaBaemMble NASA, Kak nokasan onbIT paspaboTkm u

ncnono3oBanna MODIS, okazanucb BecbMa rnosie3HbIMU 04 noBbiLLEHUA ONepaTuUBHbLIX

BO3MOXXHOCTEWN PasfiM4YHOro poaa Cry0, ocyLecTBAAILWNX KOHTPOMb COCTOSAHUA NPUPOAHbIX
pecypcoB 3eMSin U3 KoCMoca.


https://www.earthdata.nasa.gov/data/instruments/modis/near-real-time-data).

Bbicokasa npon3BoanTenbHOCTb reHepaumn JaHHbIX

[Tpn popmMmmnpoBaHnM NPOEKTHLIX 3agaHuM Ha annapartypy MODIS 6bino 3annaHMpoBaHo
nponssoacTeo un apxmBauuns 6onee 200 I'b HazemHbix NnpoaykToB MODIS B aeHb.
[ToCKOMbKY Ha nx NPOU3BOACTBO MNilaHMpoOBanochk 3aTpaTtnTb He meHee 50% Bcex
BbIYNCITNUTENBHbLIX PECYPCOB, TO BCEIO eXXeQHEeBHO ObINo 3annaHnpoBaHO NPOU3BOANTb HE
oonee 400 'b AaHHbLIX B OEHb.

B HacTosllee Bpema cpeacrteamm reHepaunm npogykrtos MODIS, npegHasHavyeHHbIX anga
OO0CTyrna B pexmnme 6rmskom K peanbHOMY BpeMeHu, nponssoauTtcs okono 930 I'b gaHHbIX B
OeHb. T.0. B HAcTosiLee BPpeEMS MHTEHCUBHOCTb reHepaLmsi TONbKO onepaTuBHbIX JaHHbIX B
OCHOBHbIX LieHTpax obpaboTkn EOSDIS npumepHo B 2,3 NpeBbILIAET Ni1aHNPYEMbIN B
1998r o6Lwnn 06BbEM AaHHBbIX.



OTKpbITbIN DecnnaTHbIN AoCTyn K npoayktam 133

HNanHble MODIS pacnpocTtpaHatoTcs 6ecnnaTHO Yepes3 CUCTEMY apxXuBaLnM N pacnpoCcTpaHeHUS
OaHHbIX YypoBHS 1 1 atmocdepbl (LAADS). cnosnb3ys MHCTPYMEHT rnoucka 1 yrnopsagoydmsaHmg Ha
Beb-cante LAADS, MOXHO UCKaTb U COPTUPOBAaThL AaHHbIE MO KOMNEKUUN, AaTe N BPEMEHMU,
reorpadpM4eCcKoMy PErmMoHy, Hay4HbIM NPoayKTam N BblIOpaHHbIM MeTadaHHbIM.

[Torib30BaTenn ¢ COOTBETCTBYIOLLIEN aHTEHHOW ANA NpuemMa KOCMUYECKUX OdaHHbIX X-gManasoHa
MOrYT rony4vaTb permoHarnbHble JaHHble HENOCPEACTBEHHO C KOCMUYecKux nnatdopm Terra un
Agqua, ucnonbe3ys curHan MODIS Direct Broadcast. YHukansHou ocobeHHocTeio MODIS aBnsieTcs
ero pexum Direct Broadcast, 3aknovarowmncsa B HernocpeacTBeHHOM LLUMPOKOBELLLAHUM NCXOOHbIX
(«CbIpbIX») AAHHbIX C TEM, YTOOLI 1t0OON NOTPebUTENb Ha 3emMrie MOr 3aperMcTpmpoBaTtb 3TOT
nepefaBaeMblil CUrHan Ha CBOK aHTeHHY. [lepefayva oCcyLweCTBSETCH B HENPEPbLIBHOM peXnme, a
NpueM 1 Ncnosib3oBaHue AaHHbIX He TpebyeT onnartbl. LUnpokoBewaHmne MODIS HayaTto ¢ KA Terra

24 anpenga 2000, a ¢ KA Aqua 12 niona 2002.



Xapaktepuctukm MODIS

XapakTepucTukm HaknoHeHue -- 98°
nnartcgopmbil: [Mepuon obpalueHune -- 99 MuH
Bonbwas nonyock -- 7085 kv
dkcueHTpucuTtet — 0,0015
[Mepunon noBTOpAEMOCTM OpOUTHI -- 16 AHEN
KBa3u noBTOpPSIEMOCTb -- 2 OHSA
Opb6buTa: 705 km, 10:30 Hucxooswmn sutok (Terra) unmn 13:30 p.m. Bocxogdawmm BUuToK (Aqua),
COSTHEYHO-CUHXPOHHAs!, BbICOKOMONSApHas, Kpyrosas
YacTtoTa 20,3 ckaHa B MUHYTY, NMMHENHO-NONEepeYHoe
CKaHUpPOBaHMUA:

Pa3mepbl nonocsbl
3axBara:

2330 kM (nonepeyHo NnockocTn opduTtbl) Ha 10 KM BOOMb MAIOCKOCTN OpOUTHI)

Teneckon: HnameTp 17,78 cm
KBaHTOBaHue: 12 6ut
NMpocTpaHcTBEHHOE 250 M (kaHanb! 1-2)
paspelueHue: 500 m (kaHanbl 3-7)

1000 m (kaHanbl 8-36)

O6bABMEHHbIU CPOK

YHKLMOHUPOBAHUSA:

6 net




OcHOBHble 06beKTbl HabaloaeHna KaHan0B BUAMMOTO U
6aunxHero UK aunanasoHoB Terra MODIS

O6bLEeKT HabngeHun Ne kaHana | CnekTpanbHbIN CnekTpanbHas NNIOTHOCTb APKOCTHU Tpebyemon oTHoLUEeHUE
AnanasoH nanydyenus [Ox/m2-MKm-cpag] cuUrHan/wuym
Cywa/O6nakal/l'(paHuubl aspo3onen 1 620 - 670 21.8 128
2 841 - 876 24.7 201
Cywa/O6naka/CBoncTBa aapo3onen 3 459 - 479 35.3 243
4 545 - 565 29.0 228
5 1230 - 1250 54 74
6 1628 - 1652 7.3 275
7 2105 - 2155 1.0 110
LiBeTHOCTb OKkeaHa/ 8 405 - 420 44.9 880
::;:’:;1:“";;2"/ 9 438 - 448 41.9 838
10 483 - 493 32.1 802
11 526 - 536 27.9 754
12 546 - 556 21.0 750
13 662 - 672 9.5 910
14 673 - 683 8.7 1087
15 743 - 753 10.2 586
16 862 - 877 6.2 516
CopepxxaHue BOASAHOrO Napa B 17 890 - 920 10.0 167
aTmocdepe 18 931 - 941 3.6 57
19 915 - 965 15.0 250
cirrus Clouds 26 1.360 - 1.390 6.00 150

Water Vapor



Kannbposka MODIS - |

[MocKonbky cnekTpopaamometp MODIS 6bin co3gaH ANA MOHUTOPUHIA CYLN,
atmocdepbl M OKeaHOB 3eM/IM B paMKax Hay4YHO-UCCNea0oBaTeNIbCKUX PaborT,
npun pa3paboTKe 3HaAUYMTENIbHOE BHUMaHME ObiNo yaeneHo ero KaambpoBke
(Xiong, Barnes, 2006; Xiong et al., 2007).

MODIS ocHauweH cnMctemon KaanbpOBKU C BbICOKOKAYECTBEHHbIM YEPHbIM
TeNOM, CONHeYyHbIM Anddy30poM, MOHUTOPOM CTabUNbHOCTU PabOTHI
anddysopa U CNEKTPANbHO-PAANOMETPUYECKUM YCTPONCTBOM KasiMbpoBKU

(Pedelty et al., (2007).

B coBoKynHOCTM Kanmbposo4yHas noacuctema MODIS 6bina npu3BaHa
obecneynBaTb abCONOTHYIO TOYHOCTb KaIMOPOBKK He XyrKe 2% B BUONMOM
n Hetennosom UK agmnmanasoHax u 0,7% B AnnMHHOBONHOBOM B Tennosom UK
nnana3oHe (Xiong et al., 2003) (no gaHHbIM NpPeAno/EeTHbIX TECTOB).



Kannbposka MODIS - I

OpgHako, y»e K Havany 2003 ropga, T.e. meHee 4yem 3a 2,5 roaa
3KCNAyaTauum Ha opbuTe, bbina YCTAHOBJ/IEHO CHUXEHUne
4YYBCTBUTE/IbHOCTU CEHCOPOB OTAE/IbHbIX KAaHaN0B CNEKTPOpPaaMoMeTpa
MODIS, ocobeHHO 3HauuTenbHoe, aocTuratowiee 5 pa3, B TenoBbix UK
KaHanax(Xiong et al.,, 2003). Ho, 4ytOo ewe O6onee Ba)KHO, OblK
obHapyKeHbl CyLWEeCTBEHHbIE U3MEHEHUA U3NYYATENbHbIX XapaKTEPUCTUK
conHeyHoro andodysopa, A0 20% B KOPOTKOBONHOBOM KaHane 412 Hm
npumepHo 3a 750 aHen akcnnayataumm (Xiong et al., 2003). derpagauus
6opTOBbLIX YCTPOUCTB KannbpoBKKM Oblna BMocneactsMm nNOATBEPXKAEHA
pe3ynbratamm, npmseaeHHbIMU B Ny6ankaumm (Xiong et al., 2006).



Kannbposka MODIS — I

Ona obecneyeHMsa TOYHOCTM Npoueayp BHYTPEeHHeN Kannbposku B (Xiong et
al., 2006) 6bl10 NpeanoxKeHo UCNoAb30BaTb BHELLHIOW Kannbposky MODIS, B
4YaCTHOCTU HabawaeHue JlyHbl KakK CTabuibHOro 3TaNIOHHONO WMCTOYHMKA
oTpaXeHHoW conHe4vyHoun paaunaumm (Kieffer, Wildey, 1996; Xiong et al., 2010).
[JONONHNTENBHO K UCMO/b30BaHUIO OTPaXKeHHoro usnyvyeHus JlyHol B (Xiong
et al., 2006) 6blnO0 nNpPeanoKeHO WCNONAb30BaTb KOCBEHHYI Ka/IMbpPOBKY
(vicarious calibration) (Wan et al., 1999), 6a3upytoLLytocd Ha U3MeEpPEHUAX
OTPa*XEHHOro CO/IHEYHOTO M3/TYYEHMA OT HA3EMHbIX MOJIMTOHOB C U3BECTHbIMU
OTPaXaTe/IbHbIMWN  XapaKTepucTMkamm. OgHAKo cneayetr 3aMeTUTb, YTO
npuMmeHeHue vicarious calibration cywecTtBeHHO orpaHM4YeHO TeEM, YTO HapAay
C N3BECTHbIMU PaANALUMNOHHBIMUN XapPaKTEPUCTUKaMM NOBEPXHOCTU 3eM/IN OH
npeanonaraer Hanvume MHOOPMaUUN O PAAMALUMOHHDBIX XapPaKTEPUCTUKAX
aTmocdepHoro ctonba Haa KaaMbpoBOYHbIMMU



Kannbposka MODIS - IV

HeobxogmmocTtb npoBeaeHnA aTMoCcPepPHOM KOPPEKLMU OTCYTCTBYET Npu
MCNO/Ib30BaHMM OOBEKTOB, PACNO/IOXKEHHbIX Bbiwe Tponocpepbl. OgHMM U3
TaKUX 0OBEKTOB ABAAETCA BEPXHAA rPaHMUUA 06/1a4HOro €NoA Haj y4acTKaMum
T.H. TyOOKOW KOHBEKLMKN, HA KOTOPbIX B pe3y/ibTaTe MHTEHCUBHbIX BO3AYLLIHbIX
KOHBEKTMBHbIX MOTOKOB BJ1a*KHbI BO34yX Tponocpepbl NPOHU3bIBAET BECH
cnou Tponocdepbl U AOCTUrAaeT Tpononaysbl, T.e. BbicoT 6onee 10 Km Haf,
NOBEPXHOCTbIO 3eman. PopMUPYIOLLUNCA NPU STOM WNT NefoBbix 06/1aKOB, T.H.
Mme3omacwTabHana cnctema rmybokon konsekuuun (MCrK), obnapaet
CTabubHbIMM OAHOPOAHLIMMN B LUIMPOKOM ONTUYECKOM AMaNa30He
XapaKTePUCTMKAaMM, YTO NO3BOJIN/IO PEKOMEH40BaTb ncnosb3osaHne MCIK B
Ka4yecTBe NPMPOAHbIX 3Ta/IOHOB A1 KaNMOPOBKU CNYTHUKOBBLIX ONTUYECKUX
npnbopos (Vermote, Kaufman, 1995; Boer, Ramanathan, 1997; Doelling et al.,
2004). B pabotax (Doelling et al. 2010, 2011, 2013; Bhatt, 2017) onucaHo
ncnonb3osaHne MCIK ana npoBepKn U KOppeKLUn BHYTPEHHUX
KannbposoyHbix aTanoHos MODIS
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CeepasioBckasi 00J1aCTh.



Hannuune n Bo3aMOXHOCTU ncnonb3oBaHus bubnunotek obpaboTkn aaHHbIX (PDE), co3gaHHbIX U
NOCTOSIHHO ODHOBASEMbIX (MOAEPHU3NPYEMBIX) MO MEPE HAKOMNEHUS onbiTa paboTbl ¢ AaHHbIMU
MODIS.

Key To Understanding the PGE Version Graphics:

Aqua Platform (em overpass) PGEOG6 Version (Aqua)
- : S MYDO6_L2 Version
Latest LAADS Archive -- Latest Version Available:
Version - A
b 2 e o e Data Discontinuizy

Available 93
S fbn B e - 4= PGE Version

PGEOS Version: v6.0.73 3.
: 1513015 1 5017 || e Data Date

MYD Data Date: | o2 1 2003 T 2004 T 2005 T 2006 T 2007 T 2008 T 2005 T 2010 T 2011 T 2012 T 13

LAADS Archive -- Version History:

History
of
Previously
Archived Production
s PGE’s
Versions e o
y Gl Y Forward ash N
in Time 83l PGE Tersion
| evolution
through time
v6.0.73 v6.0.73
MYD Data Date: [ 00 03 12004 1 5005 1 2006 1 2007 1 2008 | 2008 1 2010 1 20111 20121 2013 12014 12015 1 3016 1 2017 || ¢s==s Data Date

https://atmosphere-imager.gsfc.nasa.gov/pge-versions/primer



CocTaB Hay4YHbIX anropntmos nporpammsel MODIS

Program Executable (PGE) (aka. science algorithm)

(e.g. see for atmosphere products http://modis-atmos.gsfc.nasa.gov/products_calendar.html)

PGE PGE's description MOD
PGE 01 PGEOL1 converts raw (Level 0) data into reconstructed earth-located instrument (Level 1A) data. ';\AA%DD%%%
PGE 02 PGEOQ2 for Terra converts the raw (L1A) detector counts into fully calibrated (Level 1B) radiances. MODO02
PGE 03 PGEOQ3 for Terra runs the Cloud Mask, Atmospheric Products and Volcano Alert algorithms. ';\AA%DD%E;
PGE 04 PGEO04 runs the Aerosol Product and Precipitable Water Product algorithms. ';\AA%DD%%
PGE 06 PGEOQ6 runs the Cloud Product algorithm. MODO06
PGE 07 PGEOQ7 for Terra runs the Level 2 Snow Mapping algorithm MOD10
PGE 08 PGEOS8 runs the Level 2 Sea Ice Mapping algorithm. MOD29
PGE 09 PGEQ9 runs the Level 2 and Level 3 space binning Ocean Colour algorithms.

PGE 10 PGE10 runs the Level 2 and Level 3 space binning Sea Surface Temperature algorithms. MOD28

PGE 11 PGEL11 runs the Surface Reflectance algorithm. MODO09

PGE 12 PGE12 generates the products used to map Level 2 swath data to Level 3 tiled products.

PGE 13 PGE13 generates_ the i_nterim products used_ to create the Level 3tiled Surface Reflectance and MOD14
Thermal Anomalies/Fire products from their Level 2 (swath) counterparts.

PGE 14 PGE14 generates the interim product used to create the Level 3 tiled Snow Cover product. MOD10

PGE 15 PGEL5 generates the interim product used to create the Level 3 tiled Sea Ice Extent product. MOD29

PGE 16 PGEL16 for Terra runs the Level 2 and Level 3 Land Surface Temperature algorithms. MOD11

PGE 17 PGEL7 generates the preprocessed meteorological data for MODAPS Oceans algorithms.

PGE 19 PGE19 generates the ancillary ozone column input for MODAPS Oceans processing.




CocTaB Hay4HbIX anropntmos nporpammsl MODIS
(cont)

PGE 20 PGE20 generates the Level 3 Oceans daily products.

PGE 21 PGE21 generates the Level 3 Land 8-Day Surface Reflectance product. MODO09
PGE 22 PGE22 performs the Level 3 daily Land Aggregation processing.

PGE 23 FF:r(c;)EeZSSIrrL:Ss the Level 3 16-day Bi-directional Reflectance Distribution Function (BRDF)/Albedo MODA43
PGE 24 PGE24 generates the Level 3 16-day CMG Albedo product. MODA43
PGE 25 PGE25 generates the Level 3 16-day 250m and 500m gridded Vegetation Indices products. MOD13
PGE 26 PGEZ26 runs the Level 3 monthly Vegetation Index processing. MOD13
PGE 29 PGE29 generates the Level 3 daily and 8-day Thermal Anomalies/Fire products. MOD14
PGE 30 PGE30 runs the Level 2 Thermal Anomaly/Fire Detection algorithm. MOD14
PGE 31 PGE31 generates the Level 3 gridded 8-day Land Surface Temperature/Emissivity product. MOD11
PGE 33 PGE33 generates the Level 4 daily Leaf Area Index/FPAR products. MOD15
PGE 34 PGE34 generates the Level 4 8-day Leaf Area Index/FPAR products. MOD15
PGE 35 PGE35 generates the Level 3 16-day (1 km) Vegetation Index products. MOD13
PGE 36 PGE36 generates the Level 4 daily Net Photosynthesis product. MOD15
PGE 37 PGE37 generates the Level 4 8-day Net Photosynthesis products. MOD15
PGE 38 PGE38 generates Level 4 yearly Net Primary Production products. MOD17
PGE 40 PGE40 generates the Level 3 32-day Land Cover Database products. MOD12
PGE 41 PGE41 generates the Level 3 yearly gridded Land Cover Type products. MOD12
PGE 42 PGE42 generates the Level 3 yearly CMG Land Cover product. MOD12
PGE 43 PGE43 generates the Level 3 gridded daily Snow Cover products. MOD10
PGE 44 PGE44 generates the Level 3 gridded daily Sea Ice Extent products. MOD29
PGE 45 PGEA45 runs the Level 3 8-day Snow Cover processing. MOD33




CocTaB Hay4HbIX anropntmos nporpammsl MODIS
(cont)

PGE 46 PGE46 generates the Level L3 daily gridded CMG Snow Cover product. MOD10
PGE 51 PGES51 for Terra generates the Level 4 8-day Ocean Productivity Indices products. MOD27
PGE 54 PGED54 runs the Level 3 Oceans 8-day processing.

PGE 56 PGE56 generates the Daily Level 3 tiled Atmosphere product MODO08
PGE 57 PGES57 runs the Level 3 calendar Monthly Atmosphere processing. MODO08
PGE 60 PGEG60 performs the Level 2 Geolocation Control Point matching.

PGE 65 PGEG65 generates the Level 3 CMG 16-day BRDF/Albedo product. MOD43
PGE 66 PGEG66 generates Level 3 32-day 250m Vegetation Cover Conversion products. MOD44
PGE 67 PGEG67 generates the Level 3 CMG 8-day gridded Snow Cover product. MOD33

PGEG69 generates the interim products used to create the Level 3 tiled Atmosphere

PGE 69 (Aerosol/Cloud/Water Vapor/Ozone) product MODO08
PGE 70 PGE70 runs the Level 3 8-Day Atmosphere processing MODO08
PGE 72 PGE72 produces the Level 3 16-day 250m and 500m Vegetation Intermediate Composites.
PGE 73 PGE73 runs the Level 3 Oceans monthly processing.
PGE 74 PGE74 runs the Level 3 Oceans yearly processing.
PGE 79 PGE79 produces the subsetted L1B calibrated radiances used in validation of the Ocean Color and
Sea Surface Temperature products.
PGE 80 PGES8O0 generates the Level 3 Land Intermediate Filtered Surface Reflectance products.

PGE 82 PGES82 generates the CMG 16-day Nadir BRDF-Adjusted Reflectance product.




CtaHaapTHble npoaykTel MODIS

[ns KaXKaoro CTaHAAPTHOTO NPOAYKTa (CM. Aanee npumep ANA
aTMmocdepHbIX NPOAYKTOB) OblIM CO34aHbI peLeH3UPYEMbIN
TeopeTnyeckmnim 6as3osbin AOKYMeHT anropmutma (ATBD) n pykoBoacTBo
No/Ib30BaTeNs, a TaKKe Obl/I NPoBeAEHbl MHOTOYUC/IEHHbIE
meponpuAaTna no obecneyeHunto Kadyectsa (QA), Banngaumm u
OLUEeHMBaHMIO TOYHOCTK nonydaemblx npoagyktos MODIS.



CTpykTypa 06paboTKkM (Ha npumepe NnapameTpoB
aTmocdepbl)
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OcobeHHOCTN 06PabOTKM AaHHbLIX CEHCOPOB BUAMMOTO U banKHero
UK Anana3oHOB — NOBEpPXHOCTb 3emnu

MODIand production
sequence showing the
data flow between
algorithms

C.O. Justice et al. /
Remote Sensing of
Environment 83 (2002)
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KaHanbl MODIS, nucnonbsyembie ana obHapy*KeHUA orHA

Central
Channel  wavelength (um) Purpose
1 0.65 Sun glint and coastal false alarm rejection; cloud masking.
2 0.86 Bright surface, sun glint, and coastal false alarm rejection;
cloud masking.

7 2.1 Sun glint and coastal false alarm rejection.
21 3.96 High-range channel for fire detection and characterization.
22 3.96 Low-range channel for fire detection and characterization.
31 11.0 Fire detection, cloud masking.

32 12.0 Cloud masking.




Anroputm MODIS no geTeKTUPOBAHUIO NOXApPOB

Sun-Glint Rejection (3.6.1)

M?D021KM
Swath Radiance

M?DO03 Swath
Geolocation

/ /

Land/Water Masking (3.1)

Cloud Masking (3.2)

— cloud

Identify Potential Fire Pixels (3.3)

Background Characterization (3.4)

Threshold Tests (3.5)

—— non-fire

PASS = tentative fire pixel

Land

Water

Desert-Boundary
Rejection (3.6.2)

Coast Rejection (3.6.3)

Forest-Clearing
Rejection (3.6.4)

Coast Rejection (3.6.5)

— non-fire
|

Check Input Data — missing data

(or unknown)

L Giglio et al. / Remaote Sensing of Environment 178 (2016) 31-41



MHoroneTHne ogHopoAdHble psabl NPOAYKTOB
MODIS

NcxogHble gaHHble MODIS n pesynbratel nx 06pabotkn gocTtynHbl ¢ 2000 r no HacTosiLee BpeMS.

OTMM 0bycnoBreHa BO3MOXHOCTb CO3daHma ogHopoaHbIX psgoB npoayktoB MODIS, T.H. Collection/
CosgaHune Takmx AnuTenbHbIX OOQHOPOAHBLIX PSA0B AAHHbLIX U pe3ynbTaTtoB UX 0bpaboTkm becnpeueneHTHO.
OTOT pe3ynbraT ABMSAETCA 3aKOHOMEPHLIM CNEeACTBUEM KaK BbICOKOW KyNnbTYypbl NPpOBeaEHUS
9KCNnepUMEHTanbHbIX N3MepeHnin, obecneyeHHbIX BbICOKOTOYHOW KannbpoBKOM, Tak U MOCTOSAHHOWN
aopaboTkon cpeacTs 0b6paboTkm AaHHbIX, CONPOBOXAAKLLEen nocneayoulen nepepaboTkon BCero maccmea
NCXOAHbIX OaHHbIX, KOTOPbIN 3aTparnBaet moaepHusauums MNMO.

[laHHOEe Ka4eCTBO HECOMHEHHO ABUIIOCb PaKTOPOM, NO3BOSIMBLLUMM HA HOBOM YPOBHE TOYHOCTU U
HageXHOCTU NpuMeHATb gaHHble MODIS ana obHapyXeHna n getanbHOro nccregoBaHuto
O0MroBpeMeHHbIX (NPOAOIMKNTESNTbHOCTLIO Bhille 25 eT) TpeHaoB rnobanbHOM KIMMaTnyecKom
N3MEHYMBOCTUN 3€MHbIX OOBEKTOB. Takke crieqyetr OTMETUTb, YTO TakoM NOAXO4 NO3BONSIET HapsAy C
TpeHgamMmu yctaHaenmBaTb M NapamMeTpbl, OMUCbIBaOWMMN BENUYNHBLI €CTECTBEHHbLIX NPUPOAHLIX Bapuaunm

9TUX 3eMHbIX OOBEKTOB.



KpaTtkoe coaepxaHue konnekuun 6.1 (061)

Cuctema agantmBHon obpaboTtkm MODIS (MODAPS) B HacToAwee Bpema co34aeT yaydlleHHyo Koanekyumio 6.1 (061)
ana scex npoayktoB MODIS ypoBHs 1 (L1) n 6onee Bbicokux ypoBHen — 2 (L2) u 3 (L3) — ana komaHAapb! No
aTmocdepHbIM AaHHbIM. Nepexos K co34aHN0 HOBOM yay4lleHHOoM Konnekuumn 6.1 (061) 6bin obycnosneH
HeobxoAMMOCTbIO pelleHua paaa npobaem B Tekywen konnekumm 6 (006) yposHa 1B (L1B). 3tn npobnemsbl L1B B
PA3/IMYHOM CTENEHM HEraTUBHO NOBANANM Ha Nocneaytowme npoayKtel MODIS yposHa 2 (L2) u 3 (L3), koTopble 6onee
noApo6HO onNMUCcaHbl HUMKeE.

KomaHaa MODIS no atmocdepHbIM AaHHbIM PeLLnaa NCNO/1b30BaTb 3Ty BO3MOMKHOCTb NOBTOPHOM 06paboTku ana
BHEAPEeHUA HEKOTOPbIX HAYYHbIX YAydYLlEeHNIA B CBOW NPOAYKTbl YPOBHSA 2 1 ypoBHA 3. NoBTopHaa obpaboTka Ao
ypoBHs Collection 6.1 Hayanacb 28 ceHTabpAa 2017 r. (nybanKauma AaHHbIX Havyanacb 15 oktabps 2017 r.) n 6bIna
3aBepuweHa 7 mapTta 2018 .

CneayeT OTMETUTb, YTO NapansenbHaa 0bpaboTka aaHHbIX Collection 6.0 B npAMoMm noToKe 3aBepluimnacb Ha 120-m
neHb (2018 r.) ana Terra n Aqua (30 anpena 2018 r.) — ¢ 3TOro MOMEHTa B NPAMOM NOTOKe byaeT Npon3BoAUTbLCA
Tonbko Collection 6.1.

https://atmosphere-imager.gsfc.nasa.gov/documentation/collection-61



Nctopua konnekunn TERRA MODIS

Latest Collection: 061

| MODIS Data Date: | 2000 | 2001 | 2002 2003 '2004 12005 12006 12007 12008 '2009 !2010 ! 2011 12012 12013 V2014 12015 T 2016 V2017 V2018 T 2018 12020 17" " 17

LAADS Archive -- Collection History:

Collection
Production
Moving
Forward

in Time

C0&1 began 2017
CO006 began 2014
€051 began 2008
€005 began 2005
C004 began 2002
€003 began 2001
€001 began 2000

MODIS Data Date: | 2000 | 2001 !'2002 ! 2003 2004 '2005 2006 !2007 '2008 '2009 '2010 ' 2011 '2012 V2013 ! 2014 V2015 ! 2016 V2017 V2018 1 2015 12020 1 "~




NcTopua konnekunn AQUA MODIS

Latest Collection: 061

| MODIS Data Date: | 2000 ! 2001 2002 !2003 '2004 !2005 '2006 !2007 !2008 2009 !2010 2011 ! 2012 ' 2013 12014 ' 2015 V2016 12017 V2018 ! 201902020 1 " " "1 7

LAADS Archive -- Collection History:

Collection
Production
Moving
Foanwvard

in Itme

C061 began 2017
C006 began 2013
CO051 began 2008
CO005 began 2005
C004 began 2002
C003 began 2002

MODIS Data Date: ! 2000 ! 2001 ! 2002 '2003 '2004 '2005 '2006 12007 '2c08 '2009 '2010 V2011 '2012 V2013 ! 2014 V2015 V2016 V2017 V2018 V2015 V2020 V" " " 1




ConocTtaBneHune gaaHHbiX VIIRS n MODIS.
[1poOyKThbl CcyLUn

MODIS and VIIRS products discussed in this continuity study.

Product Description MODIS Productsl VIIRS Products2,

Surface Reflectance MODO09 VNPQ9
Leaf Area Index (LAI) and the Fraction of Photosynthetically Active Radiation (FPAR) MCD15 Vxx15

Downward Shortwave Radiation (DSR) and Photosynthetically Active Radiation (PAR) MCD18 Vxx18

Evapotranspiration (ET) MxD16 Vxx16

Global Land Surface Phenology (LSP) MCD12 VNP22
Gross Primary Production (GPP) and Net Primary Production (NPP) MxD17 Vxx17

Land Surface Temperature and Emissivity (LST&E) MxD11, MxD21 Vxx21

Surface Products derived using Multi-Angle Implementation of Atmospheric Correction (MAIAC) MCD19 VCD19
Global Water Reservoir (GWR) MxD28 Vxx28

Normalized Difference Snow Index (NDSI) and Cloud-gap Filled

Snow-Cover Extent (SCE) MOD10 VNP10
Burned Area MCD64 Vxx64

Bidirectional Reflectance Distribution Function (BRDF), Nadir BRDF-Adjusted
Reflectance (NBAR), and Albedo MCD43 Vxx43

1) A prefix of “MOD” indicates a product from Terra MODIS, and “MCD” indicates a product from the combination of Terra and Aqua MODIS.
2) Lower-case x is used as a wildcard in product names to indicate that the product name is a reference to multiple child products.
3) A prefix of “VNP” indicates a product from SNPP VIIRS; “VJ1” indicates a product from JPSS-1 VIIRS; and “VCD” indicates a product from the combination of SNPP and JPSS-1 VIIRS.



ratio VIIRS/MODIS
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