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CO/IHEYHO-CUHXPOHHaA

Opbura

AHTEHHLI D2AWONUHAK
CaH4TUMETDOBOID AWMana3sorsa

KOMMNEKE MHEOI030HasNbHOM
CLEMKMN CRELHEID Pa3peLleHus

: 825 Km

BbicoTa

Cucrema cGopa
1 Nepenaym AaH-elx

98,8°

HaknoHeHue

Conreuxas Garapen

101,41 muH

Bpemsa BUTKa



[lokpbiTHe TeppuTopruu PO nanubimu KMCC 3a

ofauH AeHb (1 Hosa6psa 2020 roaa)
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Tepputopua Poccumn nonHocTbio NokpbiBaeTcs nsobpaxkenHmamm KMCC-M 3a 3-5 aHen,
a coBmecTHO ¢ KMCC-2 —3a 1-2 gHa (pa3peweHune 60 meTpoB)



KMSS-M and KMSS-2 viewing geometry
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KMSS-M (Meteor-M 2) KMSS-2 (Meteor-M 2.2 and Meteor-M 2.3)
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Meteor-M satellites and KMSS spectral cameras specifications

400

Characteristic KMSS-M (Meteor-M- 2) KMSS-2 (Meteor-M- 2.2)
Technique Pushbroom Pushbroom
Altitude 832 km 820 km
Green: 0.535-0.575 pm Green: 0.520-0.590 pm
Spectral bands Red: 0.630-0.680 pm Red: 0.640-0.690 pm
NIR: 0.760-0.900 um NIR: 0.785-0.900 um
Spatial resolution at nadir 60 m 55m
Revisiting rate 5 days 5 days
Radiometric resolution 8 bit 10 bit
Total swath 960 km 1020 km

KMCC/MCY-100M KMCC/MCY-100M
KMSS-M interband parralax is 8.6°

MSU-100M KMSS-M relative spectral response
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MSU-100TM KMSS-2 relative spectral response
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XpoHoJiorus paboTsl annapatoB MeTeop-M

MeTeop-M Nel “

MeTteop-M Ne2
MeTeop-M No2-1* |

Meteop-M Ne2-2 - ]
MeTteop-M No2-3**

MeTteop-M Ne2-4 _

MeTteop-M Ne2-5

-
09 2010 11 12 13 14 2015 16 17 18 19 2020 21 22 23 24 2025

*MeTteop-M No2-1 6bin NoTepPAH B NpoLecce BbiBeAeHUA Ha opobuTy

**MeTteop-M Neo2-3 paboTtaeT, ogHaKo M3-3a Npobnem c pagmonmHmen aaHHble KMCC He
NOCTYNatoT Ha 3eM/1t0



ABTOMaTHUYeCKasd TEXHOJIOTHWs 00paboTKHU AaHHbIX KMCC

e mamd)

CXOA4HblIe AaHHbIe

KMCC

HoBas
NMPOCTPAaHCTBEHHaA
opraHmsanusd
JAaHHBIX

KanubposaHHble

OaHHble

Kaaun6poBka us
SIPKOCTH B a/Ib6e0

JonpuBsa3ska

JonpusAsaHHble

lpaHynbl

HHTepnoianusa
BpeMeHHbIX PAJ0B

MackupoBaHue
006J1aKOB M TeHeH

MODIS MOD09

MHorogaxkTopHas
KOppeKuus

Macku o6naKkosB 1
TeHeu

U306parkeHuna KCA
3eMHOM NOBEPXHOCTU




More details on KMSS data and AC accuracy assessment over Northern
Eurasia

. remote sensing @\Py

Article
Accuracy Assessment of Atmospheric Correction of KMSS-2
Meteor-M #2.2 Data over Northern Eurasia

Dmitry Plotnikov #(0, Pavel Kolbudaev, Alexey Matveev, Andrey Proshin and Ivan Polyanskiy

Space Research Institute of Russian Academy of Sciences, 117997 Moscow, Russia
* Correspondence: dmitplot@d902.iki.rssi.ru; Tel.: +7-333-53-13

Abstract: Atmospheric correction of satellite remote sensing data is a prerequisite for a large variety
of applications, including time series analysis and quantitative assessment of the Earth’s vegetation
cover. It was earlier reported that an atmospherically corrected KMSS-M (Meteor-M #2) dataset
was produced for Russia and neighboring countries. The methodology adopted for atmospheric
correction was based on localized histogram matching of target KMSS-M and MODIS reference
gap-free and date-matching imagery. In this paper, we further advanced the methodology and
quantitatively assessed Level-2 surface reflectance analysis-ready datasets, operatively produced
for KMSS-2 instruments over continental scales. Quantitative assessment was based on accuracy,
precision, and uncertainty (APU) metrics produced for red and near-infrared bands of the KMSS-2
instrument based on a reference derived from a MODIS MODO09 reconstructed surface reflectance.
We compared error distributions at 5%, 20%, and 50% levels of cloudiness and indicated that the
cloudiness factor has little impact on the robustness of the atmospheric correction regardless of the
band. Finally, the spatial and temporal gradients of accuracy metrics were investigated over northern
Eurasia and across different seasons. It was found that for the vast majority of observations, accuracy
falls within the —0.010-0.035 range, while precision and uncertainty were below 0.06 for any band.
With the successful launch of the most recent Meteor-M #2.3 with a new KMSS-2 instrument onboard,
the efficiency and interoperability of the constellation are expected to increase.

Plotnikov D.E., Kolbudaev P.A., Matveev A.M., Proshin A.A., Polyanskiy I.V. Accuracy Assessment of Atmospheric Correction of KMSS-2
Meteor-M #2.2 Data over Northern Eurasia // Remote sensing. 2023. Vol. 15. Issue 18. P. 4395. DOI: doi.org/10.3390/rs15184395.
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Plotnikov D.E., Loupian E.A., Kolbudaev P.A., Proshin A.A., Matveev A.M. Daily surface reflectance reconstruction using LOWESS on the example of various satellite

systems // IEEE Xplore. VIl International Conference on Information Technology and Nanotechnology. (ITNT). 2022. DOI: 10.1109/ITNT55410.2022.9848630.



BocctanoBsieHHbIM NDVI 1o aHHBIM pa3JIMYHbIX

cucteM Ha 1 mag 2020 roga




KMSS daily gap-free images and scatterplots

KMSS daily gap free NDVI (1.08.2020)
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[IpuMep exkeJHEBHOT'0 6€300JIa4HOI0 U300paKEHUS
KMCC 3a 1 urosg 2022

http://pro-vega.ru
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Mpumep eme,u,HeBHoro 6e3061a4HOro n3obparkeHna KMCC Ha TEPPUTOPULO PO




BpeMeHHbIe cepvH BOCCTAHOBJIEHHBIX 3HAYEHUU
NDVI no gauubiMm KMCC 1 MODIS
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KonnuyectBeHHOe n KayecTtBeHHOoe coBnageHue anHammkn NDVI gna pasnmyHeix rpynn
KyNbTyp NO3BOAET MCNO/b30BaTb BOCCTAHOB/IEHHbIE BPEMEHHbIE CEPUN ANA
MOHUTOPUHIra BbICTPOMEHSAIOLWMXCA KAaCCOB PACTUTENbHOIO NOKPOBA



ABTOMaTH4YeCcKOe pOpPMHUPOBAHHE TEMATUYECKUX MPOAYKTOB JIJIsI
CeJIbCKOX03IMCTBEHHOI0O MOHUTOPUHTIA HAa OCHOBE e3Ke/IHEBHbIX
6e306s1a4HbIX JaHHbIX KMCC ypoBHs L2A

ABTOMaTHnyeckoe PasHOBpemeHHOM CUHTE3 ABTOMaTMYECKaA cermeHTauus
pacno3HaBaHUe UCNONb3yemMoil eXXeaHeBHbIX 6e3061auHbIX ANA pacno3HaBaHuUA
nawHu no agaHHbim KMCC-M ¢ MYNbTUCNEKTPANIbHbIX Ce/IbCKOX03AUCTBEHHbIX
pa3peweHnem 60 metpos n3obpaxkeHuit KCA no aaHHbIM KynbTyp

KMCC-M ypoBHa L2A



[lesnb paboOThI

» Pa3paboTka metoaa AUCTAaHUMOHHOro onpeaeneHuna LAl
no AaHHbIMm npmbopos cepun KMCC nyTém HempoceTeBomn
UHBepCcMn moaenun nepeHoca msnydyeHma PROSAIL m ero
OUEHKa Ha 6oNblUNX TEPPUTOPUAX;

» OueHKa 3P PEKTUBHOCTU PA3HOYIN0BOM CXeMbl
MYNbTUCNEKTPa bHbIX HabnaogeHnn npmbopammn KMCC
npu onpeaeneHum LAI.



Leaf Area Index

GROUND AREA = 1m? GROUND AREA = 1m?
LEAF AREA = 1m? LEAF AREA = 3m*
LAl » LEAF AREA:GROUND AREA = 1:1 = 1 LAl » LEAF AREA:GROUNDAREA = 3:1 = 3

NHaekc anctoBont nosepxHoctu LAl (M2/m2) — 31O oTHOLLIEHWE O4HOCTOPOHHEN
NA0OLWaAM BCeX IMNCTbEB K MNAOLWAAMN UX MPOEKLUMMN Ha NOBEPXHOCTb 3EMIIN.



Leaft Area Index oTHOCUTCH K Ba)KHEHUILIUM
KJIMMaTHUYEeCKUM NlepeMeHHbIM

Upper-air Atmosphere

\ t', ® ©® o Atmospheric Composition
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CyiecTtByrolnue MeTo bl OlleHKH LAl ¥ NpoayKThI

Products Version Sensor Spatial Temporal resolution Algorithms LAI T/E References
resolution

CYCLOPES V3.1 SPOT/VEGETATION 1/112° 10-day (1997-2007) NN (red, NIR, SWIR, and SZA) T

EUMETSAT Polar System Vi MetOp/AVHRR 1.1 km 10-day (2015-) Gaussian process regression T

GA-TIP Vi SPOT/VEGETATION and 1km 8-day (2002-2011) Data assimilation retrieval from albedo E

EnviSAT/MERIS (GlobAlbedo)

GEOV2 \ SPOT/VEGETATION, MODIS 1/112° 10-day (1999-) NN (red, NIR, SWIR, and SZA) T

GLASS V3 SPOT/VEGETATION, MODIS 1km 8-day (2000-) NN (red and NIR) T

GLOBCARBON V2 SPOT/VEGETATION, 1km Monthly (1998-2006) Empirical VI-LAI relationship T

ENVISAT/ATSR

GLOBMAP V2 MODIS 500 m 8-day (2000-) Empirical VI-LAI relationship T

JRC-TIP Vi MODIS 0.01° 16-day (2000-) Data assimilation retrieval from albedo E
(MODIS)

MERIS Vi EnviSAT/MERIS 300 m 10-day (2003-2011) NN (13 bands, observation geometry, and T
atmosphere characteristics)

MISR V2 MISR 1.1 km Daily (2000-) LUT (red and NIR) T

MODIS cé MODIS 500 m 4-day (2000-) LUT (red and NIR) T

PROBA-V V1 PROBA-V 300 m 10-day (2014-) NN (blue, red, NIR, and observation T
geometry)

University of Toronto (UofT) V2 MODIS, MISR 250 m 10-day (2003) Empirical VI-LAI relationship T

VIIRS Vi SNPP/VIIRS 500 m 8-day (2012-) LUT (red and NIR) T

» Imnupuyeckme cootHoweHuna VI-LAI
» LUT n metoabl onTummnsaumm

» UnBepcmna RT-mogenn c nomowbio NN
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https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018RG000608
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018RG000608
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018RG000608
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018RG000608

Tunel Mofener mepeHoca U3J1yYEHMUS,
MCII0JIb3yeMbl€e B 3a/jla4yax MHBEPCUU

Radiative Transfer Models

Regularization and inversion N A

Radiative Transfer
Model (LUT, iterative Cost function ' -
optimization) & ,

e s

Turbid medium* Geometric optics* Hybrid model (GO + TM)* Computer graphic model**
(e.g. SAIL, Verhoef 1984) (e.g. Chen & Leblanc 1997) (e.g. DART, INFORM) (e.g. drat, Raytran, FLIGHT)




MeToabl U MOZIEJIU

» [1ns co3aaHmA oby4yatoLlen BblIOOpPKM:

NMpoBeaeH aHanMU3 AnTepaTypbl AN cbopa arpernpoBaHHOM
MHPOPMaLMM O pacnpeaeneHnn BXOAHbIX NapaMeTpoB
(meTaaHanus);

Ncnonb3oBaHa moaenb nepeHoca nanyyenmna PROSAIL;
Micnonb3oBaH MeToA NOCTPOEHMA NONHOrO OPTOrOHa/IbHOrO
nnaHa;

» Ona nuesepcun mogenn PROSAIL c nonyyenmnem LAI:

OnpepeneHa oNTMManbHAA apPXUTEKTYPA HEMPOCETU NYTEM
napameTpusaumm



PROSPECT-D + SAIL

OontTuyeckue
CBOMCTBA
INCTA: moaenb

PROSPECT

ba3a AaHHbIX
CNEeKTpasbHbIX
XapaKTepUCTUK
OCHOBHbIX NOYB

Anbbepo

CnekTp ucxogauiero
HanpaBaeHHOro
U3/1ly4eHuna nonora:
mogenb SAIL

lNpoeKTnBHOE
NOKpbITHE

feomeTpusa cbeMKu:
SZAVZA RAA

OgHomMepHas AByHanpaBAeHHas MOAEAb MyTHOM
cpeabl C NOAJIOXKKOM B BUAE MOYBbI




O6wasn cxema uHBepcur PROSAIL auisa LAI
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[Io/IHBIK OPTOTOHAJIbBHBIY I1JIAH

» 1) lnana3oHbl 3HAYEHUN KaxKa0M U3 BXOAHbIX
NnepemMeHHbIX pa3aenatoTca Ha CTpaTbl (OTpe3Ku) ;

» 2) 3atem popmmpyetca Habop KomBUHaLUKUN,
BK/IFOYAIOLLLMM BbIOOP CTPATbl U3 KaxKA0M MepeMeEHHOMN No
oAHOMY pa3y (Yncno KombrHauMI paBHO NPOU3BEAEHUIO
4ymucna cTpaT BCeX NapamMeTpoB);

» 3) BbibupaeTca pakTMyecKoe 3Ha4YeHMe Kaxkaom
nepemeHHOM 13 Anana3oHa COOTBETCTBYIOLWEN CTPaTbl B
COOTBETCTBMM C 3aKOHOM €€ pacnpeaeneHus.



MeTaaHasius

4 l/l3yqub| pacnpeaeneHunAa (I)M3MKO-XMMM‘-I€CKMX XapPaKTeEPUCTUK JTNUCTA:

KOHLUeHTpauuu xnopoopunna C,,
copepxkaHua cyxoro Beutectsa C
copepxkaHue soabl C,,
KapotuHoungos C,,
aHTounaHos Ant
KopuuHesoro nurmeHTa Cyoun
Mme30dunIbHOM CTPYKTYpbI incta N
» [lonora:
NHAeKc anctoBon nosepxHoctn LAI
cpeaHui yron HaknoHa nuctobes LIDFa
XOT-cnoT napameTp Hspot
» TMoacTunatowen NoBEPXHOCTH:.
CMEKTP MOYB Pq
ApKocTb no4ys BS

B aHanM3e ncnonb3oBaancb paboTbi:

4

Feret et al. (2008) Remote Sensing of
Environment;

Feret et al. (2017) Remote Sensing of
Environment;

Scurlock (2002) Oak Ridge National
Lab;

Weiss et al. (2020) Research Report
Avignon;
Masson et al.(2003) Journal of climate;

Baret et al (2006) IEEE Transactions
on Geoscience and Remote Sensing;

Weiss et al.(2004) Agricultural and
forest meteorology,

Garrigues et al.(2008) Agricultural and
forest meteorology.




MeTaaHaJ/iu3: pe3yJibTaThl (JUCT Y I10JIOT)
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MeTaaHa/u3: pe3yJbTaThl (1I04YBaA)
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[lapaMeTphbl pacnpegeseHuU JIMCT \II0JIOT \[1I04YBa

. . Yucao . Vwin OpH | Vmsx OpH
Odnext | IlapaMeTp Onucanme Mun Mawrce Cpeanee | Incmepcna cTpar 3aroH LALp. LALye
THCIO MEe30-
N(-) DHEIEHER ITa- 1.2 1.8 1.5 0.3 3 Tavce 1.3 1.8
CTHH E JTHCTE
oOmee cogep-
Cab(mr/cy?) | aEHe X10pO- 20 20 45 30 4 Tayee 45 o0
bEmmaamhb
Car(mr/cn?) _CD:EPEE}ME 2 20 & 3 4 Tavce 5 20
KapOTHHOHJIOE
OTHOCHTEJIEHOE
JWET | chrown (o) | FOTHIECTEQ 0 2 0 0.3 3 Tayec 0 0.2
EOPHIHEEOTO
MHrMEeHTa
Cwi(r/cn?) | REHBATEHTHAT| 4 ¢ 0,85 0,75 0,08 4 Taycc 0.7 0,08
TOJIIIHEA BOJE
COepEAHHE
Cm(r/cv?) | cyxoro eeme- 0,003 0,011 0,003 0,003 4 Tayee 0,003 0,011
CTEa
Ant(ur/cy?) | COACPRANEE 0 8 0.5 2 4 Taycc 0.5 8
AHTOITHAHOB
HHIEEC THCTO- PEBEEEEI?;HOE
LATI(m2mY) | B0 moBepxHO- 0 15 2 3 7 r g
avee(0,5-
CTH -
15)
Hoaor CpeIHHH VTOI
LIDFa(rpan)| =akmoHa IH- 30 80 60 30 3 Tavee 55 65
CTBEE
Hspot (-) | oL CoTHa- 0.1 0.5 0.2 0.5 1 Taycc 0.1 0.5
paMeTp
Hogea Bs (-} KG&TE]JE]JHU:HEHT 0.5 3.5 1.2 2 4 PasHOMepHDE 0.5 1.2
APEOCTH thoHA

PacnpeaeneHune 3Ha4eHUM BXOAHbIX MEPEMEHHbIX, @ TaKXKe napameTpbl ux copacnpeaenenuit (LAI) ana mogenm PROSAIL




Y4eT copacnpeneseHUU napameTpoB oT LAI

V-V V=V, (LAD)
Vs (0= Vga (0) Vg (LAD) =V, (LAI)

max max)

V(LA
-

v (LA

max)

LAT

Vain LAT) =V, (0)+ (Vain (LAT 5 ) — Vi (0))

mMax

Vo (LAD) =V, (0) 421

max

LAI LAI

max



PacnipenesieHUda BXOAHBIX TAapaMeTPOB MO ENHU
PROSAIL
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MNonapHble pacnpegeneHua daKTUYECKH
M3MEpPEHHbIX YIN0B HabnogeHMA U OCBeLLEeHUA

ana nukcenen scex cueH KMCC, nonyyeHHbIX 33
2022 rop pna tepputopun Poccum
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MNonapHble pacnpeneneHna BXO4HbIX NepemMeHHbIX TNCT-N0N0r-no4Ysa



dopmupoBaHUe 00y4Yaroll el BbIOOPKHU

[Ana cospgaHua obydatowelr BbIOOPKM B COOTBETCTBUM C MOJIHBIM OPTOrOHa/IbHbIM MI1AHOM
BbINOJ/IHANACh HUXEOMNUCAHHAA NoCNeaoBaTeNbHOCTb AEWCTBUM, NOBTOpPAEMas AN KaxKaou
KOMBWHaUUM NapameTpoB.

» CHayvana BblbupaeTca gata — nonHbIN rog (365 aHen) pa3bmuBaeTca Ha 4 paBHbIX MHTEpPBana, NOC/Ae Yero
BHYTPM OoTpe3Ka ¢MHaNnbHasA AaTa BblbupaeTca cnyyaiHbim obpasom.

» [anee, Ha OCHOBaHWM AaTbl CAy4YalHbIM 00OpPa3om BbIOMPAETCA COOTBETCTBYHOLLEE €M CayvyalHoe
MY/IbTUCNEKTPaNbHOE HabntoaeHune M3 cobpaHHOM 6a3bl AaHHbIX peanbHbIX HabnwaeHW 3a OAWH roA
CbéMKM. Mog HabnogeHMem mMmeeTca B BUAY CKOOPAWMHMPOBAHHAA Mapa ABYX 3anucein: nepsBad — C
Pa3HOYrNOBOM reOMeTpUeEN, BTOPana — C KAaCCMYECKOM HAaAMPHOM; Karkaas 3anmncb BKAtOYaeT B cebs yron
HabnogeHua VZA, 3eHuTHbin yron ConHua SZA, a Takxke ¢asosbint yron RAA. 3To No3BOAUIO CPABHUTD
3TW ABe reomeTpumn HabnaogeHun.

» [Manee, cnyvyaHbiIMm 06pa3om B KayecTBe (GOHOBOrO CMEKTpPa NOACTMIAIOLLEN NOBEPXHOCTU BblbMpanca
O4MH U3 CEMW CTaHAAPTHbIX CNEKTPOB MOYB.

»  BxoaHble napameTpbl ana mogenm PROSAIL B Tpex KaTeropuax - Noaor, INCT U NOYBa - FeHePUPOBaIMUCH B
COOTBETCTBUM C CTPAaTamm TabanLbl NapameTpos.

» 3aTtem 3HayYeHWUA KaXAoro copacnpefenéHHoro napameTpa KOPPEKTUPOBA/IMCb B COOTBETCTBUU C
npaBuiaMmn copacnpesesieHna 3Ton Bennyntol ¢ LAL.

» MNocne oKoHYaHMA GopMMUpPOBaAHUA TabaKLbl BblIO 3aMyLEHO MOAENNPOBAHNE CNEKTPA B PeXMME NPAMOK
334a4un: CreHepupoBaHHble KOMOWHaUWMKM napameTpoB BBoAMAMCb B mogenb PROSAIL ans pacuyeta
COOTBETCTBYIOLWMX 3HAYEHWUIM CMEKTPASIbHOINO OTK/IMKA B TPEX CrneKTpasbHbiXx KaHanax KMCC v gna pByx
KOHUrypaumin HabnogeHW: pa3HOYI/I0BOM U HAAUPHOMN.

» Bcero 6bi10 co3paHo 774144 obpasua, gna obyyeHus mogenu 6blno Ucnonb3oBaHo 4/5 cayyanHo
oTobpaHHbIX 06pa3LB, a ocTaswmeca 1/5 06pasuUoB - 414 TECTUPOBAHMA N OLLEHKU MOAENM.



Pe3yibTaThl NIapaMeTpU3alUUd HEUPOCETHU

MapameTpu3laLmna ocyLLEeCcTBAANACH C _
ncnonb3osaHmem metoga Hyperband (Li et al.
2018) ans cneayrowmx napameTpos:

<
>

Input

RelLU

."-I

Bua dyHKUMKM akTMBauuu: relu, tanh, softplus;
3Ha4yeHue KoadPpuumeHTta dropout: 0, 0.1, 0.2,

0.3,0.4, 0.5; (ReLU )
Yucno cKkpbITbiX cnoés: 1, 2, 3, 4, DropOut 512
YnCcN0 HEMPOHOB B KaXKA0OM CKPbITOM C/l0€: - Concat 640

128, 256, 512,
CKkopocTb 0byyeHus: 102, 103, 104

DropOut 128
Concat 138 =

ﬁ

DropOut 256|

Bua dyHKUMmM ontumunsaummn: Adam, Adamx,
Nadam,

Concat 768 |<-

Tun pacnpegeneHna napameTpoB HEMPOCETHU DropOut 256
npu nHuumanusaumnn: he_normal, . Concat 512 |
glorot normal, random _normal, y
Npumenenue «skip-connection»: da, Hem. Linear




CpaBHenue KMCC LAI c MCD15A3H

>

Mo pe3ynbratam pabotbl 6bin  06pabotaH Habop aTmocdepHo-
CKOPPEKTUPOBAHHbIX MYNbTUCNEKTPANbHbIX n3mepeHnin npmnbopom KMCC-
2 3a nonHbin 2022 roa ana tepputopmmn Poccnn: okono 8 ToicAd rpanyn-aat
KMCC (~2000x2000 nwuKcenoBs) npu pa3mepe OAHOW  TpPaHynbl
npnbnmnsmntenoHo 1°x1°;

B KauecTtBe onopbl AnAa conocTtasneHua 6bin Mcnonb3oBaH npoayKt LAl
NASA MCD15A3H — yeTblipéxgHeBHble KOMMNO3UTHble n3obparkeHuna LAl
no AaHHbim npubopa MODIS (Terra u Agua) c npocTpaHCTBEHHbIM
pa3peweHmnem 500 meTpoB NpopexKeHHble Ao YacToTbl ~1 pa3 B 2 Hegenw,

Kaxkgomy mnsobparkeHnto MCD15A3H ansa tepputopmumn Poccum ctaBuaoch
B COOTBETCTBME OAHOMOMEHTHOE MOKpbITME AaHHbiMmM LAIl, nonyyeHHoro
no pgaHHbim KMCC-2, cooTBeTcTBYlOWEE MepBOMy AHKO 4-AHEBHOro
NHTEepBana.

[Mapbl cpaBHUBaEeMbIX M306parkeHn 6biAn NepeBeaeHbl B reorpapuyeckyto
NpoeKuuto c oAnHAKOBbIM pasmepom nukcens (0,004312°);

O6I'Ia‘-IHOCTb, TEHMWU, cOboMHbIE MUKCENN ObIIN UCKNOYEHDBI U3 CpaBHEHWNA C
MCMOJ1Ib30OBaHNEM cbnaros KayeCTBa U MaCOK Mmelarownx CI)aI-(TOpOB.



Onenka ToyHocTu npoaykra LAl mo KMCC
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8 omupﬁm( c?(e::ta chma AnesHbi MODIS
=2 LAI)
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Bpemennsbie cepuu LAI KMCC vs MCD15A3H
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[IpuMep nokpeiTUda npoaykrtom LAI B VEGA

G&ly e xeE
v rdel e

Janmse

Jara c 2022-00.00
mo 2022-12-31 EI O -zomsosa 3Ty DTy

OroGpatuTs ¥a Tainmaiize

(4]

TomeED A% BHOPARHOTO NEPHOIA 5 TOIY

(K= ]

1 Oﬁlmocn:,%—|
BrCpanHne TaHEbIE

EHIGEPHTE CHeRY

Crmicox cues

Cuener 1-150, Beero ~ 651
(0 202212-12 11:38:20 EMSS2 102 (MKH PAH) =
320 KMSS2 101 (MEH PAH)
7:33 KMSS2 101 (MKH PAH)
730 EMSS2 101 (MEH DAH)
3:07 KMSS2 101 (MEKH PAH)
35 EMSSI 101 (HEH DA)
(O 2022-12-11 11:21:20 KMSS2 101 (MEH PAH)
(O 2022-12-07 11:14:11 KMSS2 101 (HKH PAH)
(O 20221207 11:13:48 EMSS2 101 (MEH PAH)

O 20221219

O 202212-10
O 20121219
O 20221214

O 20221211

(O 2022-12-07 11:12:52 KMSS2 101 (MEH PAH)
(O 202212-06 11:36:42 KMSS2Z 102 (MEH PAH)
(0 202-12-06 11:36:42 EMSS2 101 (MEH PAH)

(0 2022-12-08 11:36:35 EMSS2 102 (MKH BAH)
| e e | T
DT mmoran | [ oo somenee

|E4| Tomsre AT BHGPARHOTO MPOTYKTA
TpomykTEL:
LA

O Or1oSpakars B BEIE KDHTVPCE
@) Moxassimars wsofpaxennn

<1

1 O Hacrpouts napaverps susyamsaman |
DOHOEOS IOKPEITHE TAHKBIME ——————————————
®) He orobpaxars

O Korrypa (mo mpemysry)

() Msopazesmz (mo mpoyiry)

| ¥ Brcrpos cuen ]

= Anaus

=

M-

K N e
| )
< C

s e

Y o

I misw BT bRk EA RN Y OB - R

7

=y

=

Leaflet

B HacToswee Bpems B LUKM « MIKU-MoHUTOpUHr» yKe HaxoauTtca bonee 8000 rpaHyn-aat LAI 3a
2022 roa, nHGOPMALMOHHBIM NPOAYKT AOCTyneH nosb3osatensm Vega-Science



BriBOIbI

>

BnepBble onucaH metoa, AUCTAHUMOHHOM OUEHKM WHAEKCA JINCTOBOM
nosepxHoctn LAl no aaHHbim npubopa KMCC poccUMCKOM CMYTHUKOBOM
cuctembl Meteop-M ¢ NpocTpaHCTBEHHbIM pa3pelueHnem 60 meTpos.

NccnepoBaHa 3PPEKTUBHOCTb ABYX Pa3/IMYHbIX FEOMETPUYECKUX CXEM
HabNOAEHUA — KIAaCCMYECKOM HagMPHOW W XapaKTepHoW anAa npubopa
KMCC-M pa3Hoyrnosow ¢ yrnamu 8,67°. HecmoTpa Ha cuctemaTuyeckoe
NPEeMMYLLECTBO PA3HOYIOBOW CXeMbl Had KJ1acCUMYeCKOW HaaupHOWU AnA
BCEX PACCUYMTAHHbIX METPUK OWKMOOK, moaenbHble owunbku oueHkn LAl
HAaAMPHOM M PA3HOYIIOBOWN CXEMAMWU OTAMYAKOTCA HE3HAYUTENbHO, MpwU
3TOM bblNa AOCTUIHYTA AOCTAaTOYHO BbICOKAA MOAe/IbHasA TOYHOCTb OLLEHKM
LAl: RMSE=1, MAE=0,705 1 R*=0,722.

Ha ocHoBe pa3pabotaHHoro meTtoaa 6bin  BRepBble MNOCTPOEH W
nccnegosaH npoaykt LAl no gaHHbim KMCC-2 ¢ pa3speweHnem 60 meTpos
Ha Tepputoputo Poccmnn 3a 2022 roa,

NHOOPMaALUMOHHBIN NPOAYKT AOCTYNeH AnA HayyHbIX WUCCNeaoBaHUN B
cuMctemax  AUCTAaHUMOHHOTO  MOHUTOPUHIA  PacTUTENbHOrO MOKPOBA
cememncTsa Bera.



Poccuiickui
Hay4HbIN

MHCTUTYT
KOCMWYECKUX
VICCITENNOBAHUM
PAH

Cnacubo 3a BHUMaHuUe!

UccnhepoBaHue BbinoaHeHO npu nopaep>KKke PH®, npoekTt Ne 23-27-00412 «Pazeumue memodoe
OUCMAHYUOHHOU oyeHKU buogpusuyecKux XapakmepucmuK pacmumesibHO20 NOKPOo8a HA OCHoee
pocculickux cnymHukoebix 0aHHbix KMCC, modenu nepeHoca usayvyeHUss u memoooe MAawuHHO20

obyyeHusn» c ncnonbsoBaHuem pecypcos KN «MKU-MoHUTOpUHI»



