KOCMUYECKME UCCIIELOBAHMUSA

CnyTHMKOBbIA MOHUTOPMUHT
6opedanbHbIX 3KOCUCTEM

C.A.bapranes, EAJlynan

VIIECTBYIOT MHOTOYMCIEH-

HBbIE€ CBHU/IETEJNHCTBA TECHOU

B3aUMOCBS3U CTPEMUTEIb-
HO HaPAaCTAIONUX IMIOOATBHBIX U3-
MEHEHUN KJIMMATA IUIAHETH C
nporneccamMmu Tpancopmanuu 6u-
ocdepbl. OCOOEHHO 3AMETHO OHU
NIPOABIAIOTCS B OOpeanpHOM (Ce-
BEPHOM) MOSCE MIJIAHETHI U, B 4ACT-
Hoctu, B Cesepnont Eppasun. U3-
BECTHO, 4YTO JaXE€ HEJOJIrOBpeE-
MEHHBIE KIMMATHYECKUE BApHa-
LUU HANPAMYIO BIMAIOT HA IPO-
JYKTUBHOCTb 3KOCHCTEM, HA WH-
TEHCHUBHOCTh TAKUX BO3MYIIAIO-
MUX 3KOCUCTEMBI (PAKTOPOB, KAK
CTEMHBIE M JIECHBIE MOXAPLl U
BCIIBINIKA PAa3MHOXKEHUSA HACEKO-
MBIX-(PUTO(DATOB, 4 KOCBEHHO —
Ha XO3ANCTBEHHYIO 4KTUBHOCTD
yesoBeka. JuHaMuKa pPacTUTENDb-
HOT'O TTOKPOBA OKA3BIBAET BO3/ICH-
CTBME HA KIUMAT IOCPEACTBOM HU3-
MEHEHUS HEPrO- U BOJOOOMEHA,
4 TAKKE OUOT€OXMMUYECKUX ITUK-
JIOB. Bapumanuu miomajau, CTPyk-
TYPHBIX XaPAKTEPHUCTHUK U BUIOBO-
IO COCTaBa JIECOB U JIPYTUX THUIIOB
PaCTUTENBHOIO MOKPOBA IMPHUBO-
JUT K YBEJIUYEHUIO WU YMEHbIIE-
HUIO a7b0€10 MOACTUIAIONIEHN TI0-
BEPXHOCTHU WU, CJEJOBATENLHO,
K MEpEepPaACHpENEICHUI0 TOTOKOB
COJIHEYHOM 3HEPTUM MEKAY KO-
POTKOBOJTHOBBIM OTPaXEHHBIM U
JUIMHHOBOJIHOBBIM TEIUIOBBIM H3-
JydyeHueM. Bcerepcrsue usMeHe-
HHUIT NPOJYKTUBHOCTH HA3E€MHBIX
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Cepzeii Anexcanopoéuu Bapmanes, Kar-
ouoam MmexHuuecKux HayK, 3a6e0youull ia-
bopamopueil monumopunza 060peanbHobLx

| sxocucmem HKH PAH. O6aacme HAYUHBLX UH-

mepecos — OUCMAHUUOHHOE 30HOUPOBANUE
pacmumenvrnocmu, memoov. 00pabOMKU
CNYMHUKOBBLLX OAHNBLX, 2/1004NbHAL IKOJLO-
2UA, USMEHeHUS KAUMAMA.

Egzenuit Apxaovesuu JIynan, 00xmop mex-
HUYEeCKUX HAYK, 3AMECMUMEeNb OUpeKmopa u
3a6e0Y10uutl 0moenom mexHoar02uil cnym-
HUKOB020 MOHUMOPUNZA TMO20 HCe UHCIUMY -
ma. Cneyuanrucm 6 06Aacmiu OUCMAHUUOM -
H020 30HOUPOBAHUA, MEIMO00E MeXHON02UlU
asmomamureckoil 06pabomru u apxueau
CNYMHUKOBBIX OAHHBLX, CO30AHUL CUCMEM
MOHUMOpUH2A OKpYICArouell cpeovt, paspa-
60MmKU UHDOPMAYUOHHBLX CUCTICM.

CTPYKTYPBI U CKOPOCTH GUOT€OXN-
MHAYECKUX IMKJIOB, YTO B CBOIO
o4epenb OTPAXKAETCA HAa COCTABE
aTrMoc@eprl U XaPAKTEPUCTUKAX
KJIMMATa.

CymecTByomue B HACTOAIILCE
BpeMA CHYTHUKOBBIE NPUOOPHI U
METOJBI AHANN34 JAHHBIX TUCTAH-
IMOHHOT'O 30HAMPOBAHUA IIO3BO-
JIIIOT PETYISAPHO MOJAY4aTh OIEH-
KM MHOTMX XaPaKTEPUCTUK pac-

MCHAIOTCA TAKXE THUTCJIIBHOI'O ITOKPOBAQ, HCO6XOlII/I-

MBIX JIIl UCCIELOBAHUIT U3MEHE-
HUN KauMmMarta U ouocdeps
(tabn.l, 2), u IPOTrHO3UPOBATH
MOCJIEJHUE C MOMOIIBIO MOJENN-
poBaHuda. OTMETUM TAKXKE, YTO BO
MHOTHX CJIy4asiX BBIABIEHUE U UC-
CJIEIOBAHNUE KPYITHOMACIITAOHBIX
N3MCHEHNH PACTUTENIBHOIO MOK-
pOBa BO3MOXKHO TOJBKO Ha OCHO-
BE CIYTHUKOBBIX METOJOB, MOC-
KOJIbKY OHM IpPU ITTOGATBHOM OX-
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KOCMUYECKMUE UCCIIEfOBAHMUSA

Ta6auua 1

I'Ipuopu're'nlble HANPABJMICEHUA CNTYTHUKOBOro MOHUMTOPMUHIGQ HA3EMHBIX SKOCUMCTEM Ana HCCHEAOBCHHﬁ

M3MEeHEeHUH Knumara u 6uocdepnl

OCHOBHBIE 3229

HaGmogaemsbre 00bEKTH U ABICHUA

OueHHBaeMbIe XaPAKTEPHCTHKH

Kaprorpaduposanue u oLeHKa
CTPYKTYDbl HA3EMHBIX
9KOCUCTEM

Ouenka 6uopU3nIECKIX
1 OMOXUMHUYECKAX
X4PAKTEPUCTHK PACTUTEIBHOCTH

OneHKa BO3MYIAIOMKX
BO3JCHCTBU
H4 PACTUTETbHOCTD

Ouenka XAPAKTCPUCTUK
3CMJICTIONBb30BAHUA

OneHka (PEeHOIOTMYECKUX
PUTMOB HA3EMHBIX 3KOCHCTEM

OIleHKA MHOTOJIETHUX
TPEH/I0B COCTOSHUS HA3EMHBIX
JKOCUCTEM

Ouenka Qu3nYECKUX
XaPAKTEPUCTHK NIOBEPXHOCTH

PacTuTebHbI TOKPOB Pa3NUYHbIX
61OMOB

BojiHO-6010THBIE KOMIIEKCHI

He mOKpBITbIE PACTUTENBHOCTBIO 3EMIN
Tugporpaguyeckue 0ObeKThl

PacrurenbHblil MOKPOB

PacrutesnbHble MOXAPH

Bripy6xu 1ecos

DaxTOpbl OMOTHYECKOTO BO3AEHCTBUA
DakTOpBl TEXHOICHHOTO BO3/ICHCTBUA
BoccranosuTenbHasg JUHAMUKA
PACTUTENBHOCTI

[TaxoTHBIE 3EMJIU

[MacT6uma

Jleca

DeHoMoruyecKas AMHAMUKA SKOCUCTEM

['panuIpl 6GHOMOB M 30HBI IIEPEXO/A
MEX]y OMOMAMU

CTpyKTypa pacTUTENLHOTIO IIOKPOBA
Buodusnueckne XapakTepucTuky
PaCTUTENLHOCTH

PexuMBI 3eMIIETIONb30BAHMA
Boamymaromue BO3/1€HCTBUA

HA PACTUTENBHOCTD
DEeHONOTMYECKUE PUTMbI
PACTUTENLHOCTH

Bce TUIB HA3EMHBIX 3KOCHCTEM

PacrurenbHoCTD:

JKU3HEHHBIE (POPMBI

THI BETETATUBHBIX OPI'aHOB

TUI (PEHONOTHYECKON JUHAMUKI

BUJIOBOH COCTAB

BO3DPACTHAS CTPYKTYpA

Hansemnas 6uomacca:

UH/IEKC JIUCTOBOH MOBEPXHOCTH

Ao mornomennoin PAP* u 06beM NEPBUYHON IPOAYKIUK
KOHIIEHTPAIUS XA0pOoduIa

TPEXMEPHAS CTPYKTYPa PACTUTENLHOIO MOKPOBA
Tun (pakropa BO3AENHCTBUS:

IJI0I[2/1b TTOBPEKACHUI

TUIBI TOBPEKAEHHON PACTUTENBHOCTH

BpeEMA COOBITHA

CTEINEHD MOBPEKACHHI

CKOPOCTb BOCCTAHOBJIEHUS PACTUTENBHOCTHU T10CTIE
BO3/ICHCTBUA

PexuMbl 1 MHTEHCUBHOCTD CEILCKOXO034HCTBEHHOTO
U JIECOXO3AMCTBEHHOTO HCIONb30BAHUA 3EMEID

[IpOJOIKUTENBHOCTD:

32JIETAHUS CHEKHOTO MOKPOBA

BETETALUOHHOIO CE30HA

Cpoxu HacTyIIeHUA (PEHONOINYECKUX (PA3 PA3BUTHA
Hannune TpenioBor JUHAMUKA

HanpasieHue TpeH0BOM JUHAMUKY

CKOPOCTb TPEH/I0BON AUHAMUKI

AnbOEJI0 OBEPXHOCTH
Temneparypa nmoBepXHOCTH
BrarocoaepkaHne pacTUTEIbHOIO U TOYBEHHOTO TOKPOBOB

* QAP — (DOTOCUHTETHYECKU AKTHBHAS PAAMALUA, T.€. UCIONb3yeMasd NMPH (DPOTOCUHTE3E YACTh COMHEYHOU PAAUALMU C JJIMHAMU BOJIH

0.38—0.71 MKM.

BATE IJIAHETHI IAHHBIMU HAOJIIO/[€E-
HUH ITO3BOJLIOT IMOJIy4aThb MHOT'UC
JIETAJIbHbIC XAPAKTEPUCTUKU 3EM-
HOI IOBEPXHOCTH.

[Ipun  xapmozpapuposarnuu
pacmumensrozo nokpoea — OcC-
HOBHOT'O KOMIIOHEHTA HA43€MHBIX
3KOCHUCTEM — YYUTBIBAIOT TAKUE
XAPAKTEPUCTUKU PACTUTEIBHOC-
TH, KaK XKU3HEHHbIE (POPMBI (J1e-
peBbs, KYCTAPHUKU, TPABbIL, MXU U
JIMIMANHUKN), TUIIB BEreTATUB-
HBIX OPTaHOB (XBOWHBLIE, IMCTBEH-
HblE€) U (PEHOJTOIMYECKON JUHA-
MUKHU (BEYHO3ECJIECHBIC, JIUCTONA[-

HBIE), BUAOBOI COCTAB U BO3PACT-
HYIO CTPYKTYPY JIECOB.
AJIEKBATHOE OIMCAHUE U MOJIe-
JUPOBAHUE MPOIIECCOB 3IHEPIO-
MaccooOMEHa B CHUCTEME pac-
TUTENBHOCTb—ATMOC(HEPA TECHO
CBSI3AHO C IIOJYYEHHUEM OIICHOK
OUOPUUUECKUX U OUOXUMUTLCCKUX
Xapaxmepucmurx pacmumeroHozo
noxpoea, TAKUX Kak 6GHOMACCA,
IJIOIIA/Ib JINCTOBOM MOBEPXHOCTH,
00BEM UYHUCTOU NMEPBUYHON MPO-
JYKLUH, JOJS IOIVIOMmaeMOu ¢o-
TOCUHTETUYECKU AKTUBHOM pajua-
MU, KOHLEHTPALUA XJIOPOpULIa,

TpexMepHas  CTPYKTypa  pac-
TUTENBHOCTU. DTU XAPAKTEPUCTH-
KM YPE3BBIYANHO BAXKHBI JIJIA OTIpe-
JeJeHusd KOMIIOHEHTOB YIJIEPO/Ji-
HOTO IJMKJIA B HA3€MHBIX 3KOCHC-
TeMAX, BKIIOYAs 3aI14C yIJIepoja u
CKOPOCTb €TI0 HAKOIUIEHUA 3KO-
CUCTEMOM.

Ouyenkxa paxmopoe 603myud-
10Ue20 6030€UICMEUA HA PACMIU-
mensHocms — INPUOPUTETHA
COCTABJIAIONIAA CITyTHUKOBOTO MO-
HUTOPHUHTA HA3EMHBIX 9KOCUCTEM,
IIOCKOJIbKY TAaKOTI'0 POJd BO3JEH-
CTBUA B 3HAYUTEILHON Mepe OIl-
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KOCMUYECKME UCCIIELOBAHMUSA

Ta6bnuua 2

BO3MOXXHOCTH CNYTHUKOBBIX IIPHSOPOB uanlernun 3emnm B ONTUUECKOM AUANA30HEe AJIUH BOJNH
AN MOHUTOPUHIA HO3EMHbIX dKOCUMCTEM

OCHOBHBIE 32JaYH

CIyTHHKOBBIE IIPHOOPH

Huskoe paspemenune CpeaHee pa3penieHue Bricokoe pa3pemenne | [leTaqbHOe paspemeHue
(~1 K1) (250—500 ) (2050 ) (1-5 m)
Kaprorpaduposaunue NOAA-AVHRR Terra/Aqua-MODIS Landsat-TM/ETM+ IKONOS
9KOCHUCTEM SPOT-Vegetation Envisat-MERIS Terra-ASTER Quick-Bird
Terra/Aqua-MODIS SPOT- HRV/HRVIR SPOT-HRG
Mereop-3M/MCY-0 IRS-PAN
IRS-LISS
Onenka 6uodu3mueckux
H GHOXHMHYECKHX
XaPaKTEePHCTHK
PACTHUTEIBHOCTH:
3€IEHON OMOMACCHI -//- -//- -//- —
KOHIIEHTPALMH XI0PO(uIIa — Envisat-MERIS — -
TPEXMEPHOI CTPYKTYPbI SPOT-Vegetation Terra-MISR — —
PACTUTENBHOCTH Terra/Aqua-MODIS
OmeHKa BO3MYIAI0IHX
BO3JE€HCTBHIL:
JEHACTBYIOIUX 10KAPOB NOAA-AVHRR Terra/Aqua-MODIS Landsat-TM/ETM+ —
Terra/Aqua-MODIS Terra-ASTER
HOCIEACTBUI T10KAPOB NOAA-AVHRR -//- Landsat-TM/ETM+ IKONOS
SPOT-Vegetation Terra-ASTER Quick-Bird
Terra/Aqua-MODIS SPOT-HRV/HRVIR SPOT-HRG
Mereop-3M/MCY-D IRS-PAN
IRS-LISS
HOCNEACTBUN BO3AEHCTBUA -//- -//- -//- -//-
OMOTUYECKHX M TEXHOTCHHDBIX
(haxkTopoB
BBIPYOKH JIECOB — -//- -//- -//-
OneHKa 3eMIeN0Ib30BAHHA NOAA-AVHRR -//- -//- -//-
SPOT-Vegetation
Terra/Aqua-MODIS
OneHka (eHOTOIHIECKUX -//- -//- — —
PHTMOB 3KOCHCTEM
OneHKa MHOT'OJIETHHX -//- -//- Landsat-TM/ETM+ —
TPEH/I0B COCTOAHHA SPOT- HRV/HRVIR
9KOCHCTEM
OneHka HU3HIECKHX NOAA-AVHRR -//- Landsat-TM/ETM+ —
XapaKTePUCTHK MoBepxHOCcTH | Terra/Aqua-MODIS Terra-ASTER

PELEIAIOT MOTOKU YIJIEPOAA MEXK-
JIy Ha3€MHBIMU 3KOCHUCTEMAMH H
aTMOoC(epor, XapaKTEPUCTUKU
HEPro- M BOJOOOMEHA. MeTO/ibl
MOJIYYEHUS TAKUX OIIEHOK OCHO-
BAHBI H4 BBIABJICHHWU H3MCHCHMUA
XAPAKTCPUCTUK PACTUTCIBHOTO

MOKPOBA C UCIOJb30BAHUEM Bpe-
MEHHBIX CEPUH JAHHBIX CIIyTHU-
KOBBIX HabmofeHu. HeiHe OHU
HUCIONBb3YIOTCA I HU3Y4YEHHH,
HAaIlpUMEP, IOXKAPOB, BBIPYOOK JI€-
COB, T'MO€EIU PACTUTEIBHOIO IOK-
pOBa M3-32 BCHBIIIEK MaCCOBOTO

Pa3MHOXEHUS HACEKOMBIX, 4 TAK-
Ke JIerpajjallud U Tubean pacTu-
TEAbHOCTU B PE3YJIbTATE TEXHO-
IE€HHBIX 3aIrPA3HECHUI.

Ouenxa xapaxmepucmur 3em-
J1eNnoNb306aHUA BKIIOYAET OIpe-
JeJieHuEe IUIOMIAZIE U PEXKUMOB
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KOCMUYECKMUE UCCIIEfOBAHMUSA

CEJIbCKOXO3ANUCTBEHHOI'O UCIIOJb-
30BAHUA TAXOTHBIX 3€EMEJIb U
MaCTOUII, 4 TAKXKE JT€COB, HAXO/I-
MIMXCS 110 UHTEHCUBHBIM yIIPaB-
JieHueM 4dejioBekoM. Ilosyuyenue
TAKOU HMH(MOPpMALUU HEOOXOAU-
MO, MOCKOJBKY METO/bl U UHTEH-
CUBHOCTb OOPaB6OTKH IOYB B 3HA-
YUTEJbHON MeEpE BIUAIT HA IIO-
TOKHU yIJIepoja B arMocdepy, ajib-
6€J0 NOBEPXHOCTU U UCIAPEHUE
MOYBEHHON Biaru. JlecHble Ha-
CaX/IeHNUsA C UHTEHCUBHBIM Bejie-
HHEM JIECHOTO XO34HCTBA 110 CBO-
UM NIPOAYKIIMOHHBIM XaPAKTEPUC-
THUKAM, IIOPOAHON U BO3PACTHOU
CTPYKTYpPE MOTYT OTJIUYATHCA OT
€CTECTBEHHBIX JIECHBIX 3KOCHC-
TEM, UTO TAKKE OTPAKAETCS HA M-
paMeTpax 3HEPTOMACCOOOMEHA
¢ armoceport. U3aMeHeHus Tako-
I'O pOZia BBI3BIBAIOTCSH TAKKE U II€-
peMeHaMu XapakTepa U HUHTEH-
CUBHOCTH  3€MJICNOJb30BAHUS,
B YACTHOCTH, IPUBOJAMUMU K 32-
pacTaHuio 3a6PONIEHHBIX CEJbC-
KOXO3ANCTBEHHBIX 3EMEJIb JIECAMU
WJIU BBIPAKAIOMIUMUCA B PACIIAXU-
BAHUU CTEIICH JJIS HapaLLlI/IBH_HI/IH
006bEMOB CEIBCKOXO3AUCTBEHHO-
IO IPOU3BO/JCTBA.

OHO M3 HEOOXOAUMBIX HAII-
paBJIEHUN CIYTHUKOBOI'O MOHM-
TOPUHI'Ad HA3EMHBIX DKOCUCTEM —
OUCHKA PEeHOL02UHeCKUX DUM-
MO8, XAPAKTEPUCTUKU KOTOPBIX
MOTYT CIYXHUTb HHIUKATOPAMU
BJIUSAHUS HPOUCXOAAMNX KIUMA-
TUYECKUX U3MEHEHUI HA COCTOS-
HUE PACTUTENBHOI'O IOKPOBA U
JPYTUX KOMIIOHEHTOB 3KOCUCTEM.
K umcny nanbojee BAXKHBIX Xa-
PAKTEPUCTUK TAKOTO POJa OTHO-
CATCSA MPOJOJLKUTENBHOCTD 3aJIe-
IaHUS CHEXHOI'O IOKPOBA, JATHI
HA4yaJld U OKOHYAHUS BEIETAIU-
OHHOTO NEPUOAA, A TAKXKE CPOKU
HACTYIIEHUS OCHOBHBIX (DEHOJIO-
ruYecKkux (a3 pa3BUTUA PACTHU-
TEJBHOCTH.

Ouenxu mMHo20AeMHUX MpPeH-
008 COCMOAHUSL HAZCMHBIX IKO-
cucmem HEOOXOJUMBI S BbISIB-
JIEHUSA W UHTEPNPETAIUU JOJTO-
BPEMEHHBIX U3MEHEHUH UX (DEHO-
JIOTUYECKUX PUTMOB, 6MODU3U-
YECKUX XAPAKTEPUCTHUK pPaACTH-
TEJIBHOCTH, YACTOTHI U MACIITA00B
MOXapOB, HHTEHCUBHOCTU 3eMJIe-
MOJIb30BAHUS, NMPOABICHUI O6HO-

TUYECKUX (PAKTOPOB BO3JECUCTBUSAL
HA PACTUTEIbHBIN IIOKPOB, BUJO-
BOI'O COCTaBd PACTUTEIBHOCTH U
IIOJIOKEHUS I'PAHUL, OMOMOB.

B nmacrosmee Bpemsa CIYTHH-
KOBBIE METO/Ibl MO3BOJAIOT TAKKE
NPOBOAUTDL OUCHK)Y PUSUUECKUX
xXapaxkmepucmurx noeepxnocmi,
TAKNX, B YA4CTHOCTH, KaK aIbO€EN1O,
TEMIIEPATYPA U BIATOCOAEPKA-
HHE, KOTOPBIE UCMONAB3YIOTCS B Ka-
YECTBE BXO/HBIX NIEPEMEHHBIX BO
MHOTHUX MOJENIX JUHAMHUKHU POC-
T4 PAaCTUTENBHOCTU, HEOOXOJHU-
MBIX Ul OIIEHOK OObEMOB YUCTOU
NMEPBUYHON NPOAYKIIUU, WHTEH-
CUBHOCTH CTOKa YIVIEPOJAA U Ha-
KOIJICHUS €0 B PACTUTENbHOU
6uomacce.

[Tpu HAGMIOAEHUAX 34 COCTOSA-
HUEM W JUHAMHUKON HA3EMHBIX
9KOCHUCTEM B HACTOAIIEE BpeEMA
HCIONB3YIOT NIUPOKUH HA6G0p
CIIyTHUKOBBIX NIPUOOPOB JJUCTAH-
LIMOHHOT'O 30H/JUPOBAHUSA, PA3JIU-
YaIOMUXCA YPOBHEM IPOCTPAH-
CTBEHHOT'O pa3pEHIEHUd, CIEKT-
paJbHBIMUA KAHAJTAMH, 4ACTOTOU
Ha6JII0/ICHUA U HEKOTOPBIMU JIPY-
ruMu napamerpamu. IIo ypoBHIO
MNPOCTPAHCTBEHHOTO PA3PEMIEHNU
BBIJIE/IAIOT HECKOIBKO I'PYIIII CITYT-
HHUKOBBIX JdHHBIX.

Adannsvie nu3xozo paspewme-
Hua (~1KM) IOAYy4arOT C IO-
mombio NOAA-AVHRR, SPOT-
Vegetation, Terra/Aqua-MODIS u
HEKOTOPBIX JIPYTUX CHUCTEM, MPO-
BOJAMIUX U3MEPEHUA ONTUYECKO-
IO M3Jy4EHU B MIMPOKOM JIMAIIa-
30HE JUIMH BOJH. OHU UMEIOT BBI-
COKYIO EPUOJUYHOCTb HAOMIO/E-
HUU U CHOCOOHBI HE pEXE, YeEM
€KECYTOYHO, OOECIEYUBATh IJ10-
6a71bHOE TTOKPBITUE 3EMIIN B 3d4BU-
CUMOCTH OT IMHUPOTBHI MECTHOCTHU
(B 60peanbHOM 30HE /IO IBYX-TPEX
pa3 B CyTKH).

Hdannwvie cpeonezo paspeute-
nua (~250—500 M) mnosyvaoT
¢ annaparos Terra/Aqua-MODIS u
Envisat-MERIS. OTu cucTeMsl C1o-
CO6HBI 00ECNEYUTh TI06aTbHOE
IIOKPBITHE 3€MJIM B TeyeHue 1—3
JIHEN U TAKXKE MPOBOJAT U3MEpE-
HHUA B IHUPOKOM JUANA30HE JITUH
BOJIH OIITHYECKOT'O CHEKTPA.

Hdaunvie 6vLcO0K020 pa3pe-
wenuna (~20—50 M) cobuparorcs
MHOTOCHEKTPAJIbHBIMU CKAHUPY-

IOMUMU  PAZUOMETPAMU  THUIA
Landsat-ETM+, SPOT-HRVIR,
Terra-ASTER, Mereop-3M/MCVY-D
u IRS-LISS. OHu obecneuyuBaior,
KaK IpaBUIO, YACTOTYy HAOMIOfe-
HUI HE Yalll€ YEM OJIMH P43 B JIBE
HEJIEIIN.

Adannsie demanvnozo paspe-
wenusn (~1—5 M) MOI'yT OBITH IO-
JIYYCHBI TAKUMHU CIIYTHUKOBBIMU
cucremamy, Kak IKINOS, Quick-
Bird, SPOT-HRG u IRS-PAN. Ux
NPUMEHAIOT, KaK MIPABUIO, M
BBIOOPOYHBIX HEPETYIAPHBIX HA6-
JIIOJIEHUI,

BrImosHEHHBIE B IOCTIEJHUE
rojibl MCCIEJOBAHUS 1O HCIOJb-
30BAHUIO CHYTHUKOBBLIX JJAHHBIX
MHOTOYTJIOBBIX U3MEPEHUI OTpa-
KEHHOTO M3JIYYEHUA IO3BOJIAIOT
U3YYUTb CTPYKTYPHBIE XapaKTe-
PUCTUKU PACTUTEIBHOTO IMOKPO-
B4, HAIIPUMED, BBICOTY U COMKHY-
TOoCTh mosora [1]. Kom6bunupo-
BAHHOE HCIOJb30BAHUE PA3INY-
HBIX JAHHBIX, ITOPUTMOB UX aH4-
32 U METOJOB IMPOCTPAHCTBEH-
HOI'0O MOJE/IUPOBAHUA OOECIICUU-
BA€T MPAKTUYECKYIO HEIPEPHIB-
HOCTb HAOMIOACHUN NIPU IT106ab-
HOM WJIX KOHTUHEHTAJIbHOM OXBa-
T€ TEPPUTOPUU U MO3BOJAET B PA-
Ji€ CIIy4aeB IMOJIYYUTh JE€TANbHBIE
XAPAKTEPUCTUKU OOBEKTOB U SIB-
neHuit. PaboTsl B 3TOM HaIlpasie-
HUU B HAIlIEX CTPAHE B IOCTIEAHUE
ro/ibl aKTUBHO NPOBOAATCSA B MHC-
TUTYTE€ KOCMMYECKUX HCCIENOBA-
nnn PAH B corpygHuuecTse
¢ JenTpoM no npobieMmam 3K0JI0-
UM U TPOAYKTUBHOCTH JIECOB
PAH, a Takxe psAgOM APYI'UX BEJy-
IMUX OpraHu3anui Poccumckon
AK4JIEMUM HAYK U 3aMaJHOEBPO-
MENCKUX MAPTHEPOB, TAKUX KAK
OO6'beIMHEHHBIN UCCJIEIOBATENbC
KUiT 1eHTp EBPONENCcKON KOMHUC-
cun. Huxke OyAyT KpPaTKO NpeEAC-
TAaBJIEHB OCHOBHBIEC HANPABIEHUSA
U PE3YIBTATHI TAKUX PAOOT.

KaprorpadupoBanue Ha-
3€MHBIX JKOCHCTEM. JlaHHBIC
CITyTHUKOBBIX IPUOOPOB HU3KOI'O
NPOCTPAHCTBEHHOTIO Pa3peIIeHUs]
HAIIUTH IMUPOKOE NPUMEHEHUE 1A
KapTorpaupoBaHUsa 3KOCHUCTEM
Ha 17106a1bHOM ypoBHE. K HacTOA-
LIEMYy BDEMEHU Pa3zpadOTaHbl Kap-
TBl HA3EMHBIX 3KOCHUCTEM IO JIaH-
HbelM NOAA-AVHRR B paMkax 1npo-
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KOCMUYECKME UCCIIEAOBAHMA

exToB IGBP-DIS [2] u ynusepcure-
Ta Mapuneny (3], a TaKxKe 1O JAaH-
uHeiM  SPOT-Vegetation (puc.1)
B pAMKaX NpoekTa OObEeAUHEHHO-
Io MCCIENOBATENLCKOTO LEHTPA
Epponerickorn komuccuum GLC-
2000 (Global Land Cover) [4] u
nanHbM Terra-MODIS B pamkax
IIPOEKTA, BHIIIOJHAEMOIO YHUBEP-
cureroM bocToHa [5].

PaszpaboTaHHas 1O JaHHBIM,
NOJTY4EHHBIM ¢ ammapara SPOT-
Vegetation ¢ NpOCTPAHCTBEHHBIM
paspemenueM 1 KM, KApTA HA3EM-
HBIX 3KocucTeM Poccuu [6]
IpeACTaBIsIeT Cco60it Haubosee
COBPEMEHHOE OIMCAHUE TEOTrpa-
(pruueckoro pacmpeseseHus KO-
CUCTEM B Hamen crpaHe (puc.2).
Ha Hel npencTaBaeHb OCHOBHBIE
THUIIBL JIECHBIX (POPMALIUIL, KYCTaAP-
HUKOBOM W TPABAHOMN PACTUTENb-
HOCTH, OOJIOT, TYHAPOBBIX 3KO-
CUCTEM U ps/ia JPYTUX, HE MOKPBHI-
TBIX PACTUTEIBHOCTBIO, TUIIOB IO~
BEPXHOCTH. Jlerenma KapTol CO-
JEPKUAT 25 TEMATUYECKUX KIAC-
CcoB, (GOPMHUPYIOIUX CEMb Pa3-
JIMYHBIX I'PYIIIL

MeToj, aHanu3a CIyTHUKOBBLIX
JJAHHBIX, HCIOJb30BAHHBIN s
CO3JaHUS KapTHI, BKIIOUANI B €6
NPEABAPUTENBHYIO  06pabOTKY
U300pAKEHUH C 11eN1bI0 (OPMUPO-
BAHUSA HA60PA IPOU3BO/HBIX IIPO-
JIVKTOB CIYTHUKOBBIX JIAHHBIX, 00-
JMAaI0MUX  YIYYIIEHHBIMUA IS
HU3y4EHUA HA3EMHBIX 3KOCHUCTEM
CBOHUCTBAMH, U MOCIEAYIOMYIO UX
KJIACCUPUKALUIO.

BHauaie BBIABIAINCH YUYACTKH,
MOKPBITBIE CHET'OM, OOJAKAMU WU
TEHSAMH OT HUX, 4 TAKXKE — H4 OC-
HOBE MCHOJb30BAHUA JAHHBIX
CIEKTPANBHOTO OTPAXKEHUA U
HOPMAJINU30BAHHOTO PA3HOCTHOI'O
HWHJIEKCA CHEra — HaOJII0JcHuI,
HCKAKEHHBIC B PE3YJIbTATE allla-
parubix c6oes [7]. COyTHUKOBBIE
JJAHHBIE, OUMIIEHHBIE OT BIUAHUSA
3TUX  (PAKTOPOB, IMO3BOJIHUIU
cpOpMHUPOBATD CAEAYIOMUE TPU3-
HaKU Jyis Knaccuduranuu [6]:

1) cpesHECe30HHbIE 3HAUYCHUS
CIEKTPAIBHOU APKOCTH, COOTBET-
CTBYIOIIME BECEHHEMY, JETHEMY U
OCEHHEMY IIEPUOAAM;

2) HMHJEKC ONTHUYECKON aHU-
30TPONHOCTHU MOBEPXHOCTH;

3) UHJEKC BIAXKHOCTY;

Neca:
- NUCTBEHHBLIE BEYHO3ENEHLIE

- NUCTBEHHBIE NMCTONA4HBE COMKHYThIE

- NUCTBEHHBIE NMCTONaOHBIE Pa3peXeHHsIe

- XBOWMHbIE BEYHO2ENeHble

- XBOMHBIE NMCTONAAHbIE

- CMEllaHHBIE

- B KOMNNekce C npyroﬁ BCTECTBEHHON PacTUTENbHOCTLID

- nospexaeHHble Noxapamim

Puc.1. TnobanbHas kKapTa HA3eMHbIX 3KOCMCTEM, COCTABNEHHAS NO AAHHBIM
npnbopa SPOT-Vegetation B pamkax npoekta GLC-2000.

4) MHAEKC BOJHOBOI'O MOJO-
6usl, XAPAKTEPUIYIOMHUI MEPY OT-
JINYUS BPEMEHHOTO IPO(UIIS 3HA-
YEHUN HOPMAIU30BAHHOIO pPa3-
HOCTHOI'O BETETAIMOHHOI'O WH-
JIEKCA B TEUYEHHE BCET'O BErETAIU-
OHHOI'O CE30HA OT HJAEAIU3UPO-
BAHHOI'O CE30HHOTO NPOQUIL;

5) HPOAOJLKUTEIBHOCTD IIEPU-
O/l 3JIETAHUS CHEXXHOTO ITOKPOBA.

CpaBHeHHE pPa3zpabOTaHHON
KApTBl HA3EMHBIX 3JKOCHUCTEM
C Kaprou necos Poccun, cosman-
HO! B 1990 1. HA OCHOBE JAHHBIX
MHBEHTAPU3AIIUU JIECOB, MOJY-
YEHHBIX [JJIS1 Ya4CTU CEBEPHBIX TEP-

48
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CenbCkOXO3RMCTEEHHBIE TEPPUTOPUM:
CENbCKOXO3ANCTBEHHBIE YTOABR

- B KOMNNEKCe C necamMm

YBnaxHeHHbIe 3emMnn:

neca, perynapHo satannveaembie I"IFECHOI?E WK CONOHOBATOW BOOOW

- fleca, perynapHo 3aTanamBaemsIe CONeHoi BOJOR

B KOMNNEKCE C TPaBAHUCTON W KyYCTapHUKOBOW
PacTUTENBHOCTBIO

MNycTbiHm:

nec4aHble
- raneqHbie
- KaMEHWUCThIE

PYrynapHo 3atannveaemMan TpaeAHWCTaA MKW KYCTapHWKOBan
PacTUTENLHOCTE

TpasAHUCTasn W KyCTapHUKOBAA PaCTUTENBHOCTS:
BEHHOIENEHBIE KYCTAPHUKK

- nucTonagHele KyCcrapHUKK

D TpaeAHWCTaA paCTUTENeHO Tb

- paspexeHHan TRaBAHWCTaR MNKM KYCTapHWKOBAan PacTUTeNbHOCTL

- BopHbie 0bbekTsl
[:| CHera v neabl

puropuit Cubupu eme B 50-X ro-
Jax XX B. METOZAMU a3POBU3YATIb-
HBIX HAOJIOACHUH, ITO3BOJISIET I10-
HOBOMY B3IJIAHYTb HA MHOTHUC
39KOJIOTUYECKUE U PECYPCHBIE AC-
MEKTBL. OTAa KapTa, HAIPUMED,
BIIEPBBIC HAIVISHO IIPOJEMOH-
CTPUPOBANIA MACIITAOHYIO CMEHY

- AHTPONOreHHsle 0BLEKTHI

KOPEHHBIX XBOWHBIX JIECOB BTO-
PUYHBIMHU JIUCTBEHHBIMU JIECAMHU
B CBPOIEHCKON 4yacTu Poccuu,
LlenTpanpHont Cubupu u JlanbpHe-
ro Boctoka, npousome/umux B pe-
3YJIBTaTE€ WHTCHCUBHBIX BBIPYOOK
U IOXAPOB BTOPOWU ITOJOBUHEI
MNPOUIJIOTO CTONETHUA. B TO ke Bpe-

MA uHGOpMAIU, IOJTY4ECHHAA
C TOMOIIBIO KAPTH HA3EMHBIX
3KOCHUCTEM, SBHO CBHJIETEIbCTBY-
€T O MACCOBOM 32PACTAHUU CETIBC-
KOXO3AMCTBEHHBIX 3€MEJb B I[€HT-
panTBHBIX permoHax Poccuu, 3a6-
POIIEHHBIX B IEPUOJ, TOCTIEPECT-
POEUHOTO CIajia SKOHOMHUKH.
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KOCMUYECKME UCCIIEAOBAHMA

PaszpaboranHas Kapra HA3eM-
HBIX 3KOCUCTEM HACUYUTBIBAET 6O-
nee 300 monb3oBarenen B Poccun,
crpanax 3anagHou Esponsr, CIIA
u Anonun.

MOHHUTOPHHI IOCIEACTBUI
IIO2KAPOB. BBIIIOJIHEHHBIE UCCIIE-
JJOBAHUA TTO3BOIUIN Pa3dpaboTaTh
METOJ| U ABTOMATUYECKYIO TEXHO-
JIOTHIO, MO3BOJAONYI0O HA PEry-
JIIPHOI OCHOBE Kaprorpadupo-
BATbh IO CHYTHHUKOBBIM JAaHHBIM
MOBPEX/JECHUA HA3EMHBIX 9KOCHUC-
TEM OOpPEAIBHON 30HBI IJIAHETHI
noxapamu (puc.3). Merojy ocC-
HOBAH Ha COBMECTHOM HCIIOJIb-
30BAHUM BPEMEHHBIX CEPUH JJaH-
HBIX CIYTHUKOBBIX HAOIIOLEHUI
SPOT-Vegetation u Terra/Aqua-
MODIS. B HeM UCIIONb3YeTCa KOM-
6MHALUUA CHEKTPATbHBIX MPHU3-
HAKOB [l BBISIBJICHUS MEXKI'0/10-
BbIX H3MEHEHUI B COCTOSHUU
PACTUTENBHOCTU U OOHAPYKEHUSA
JEUCTBYIOIIUX IIOXKAPOB IO dHO-
M4JIbHO BBICOKOH TEMIIEPATYPE
MOBEPXHOCTH.

BospeficTBue OrHsl, B 3aBUCH-
MOCTH OT UHTEHCHUBHOCTH IOXKa-
pa U THUIOB 3KOCUCTEMBI, MOXET
NPUBOJUTD K ruOeIN UIN U3MEHE-
HUIO (PU3UOTOTUYECKUX XAPAKTE-
PUCTUK PACTUTENBHOCTH, 4YTO,
B YACTHOCTH, BBIPAXKAETCS B CHU-
JKEHUM BJIATOCO/IEPKAHUS U KOH-
LEHTPpAlUU XJI0poduina B 3eie-
HBIX (PpaKLuAX pacTeHuil. Ilpu
9TOM TAKXKE U3MEHAETCA U CIIEKT-
paJbHOE OTPAKEHUE MOBPEXK/CH-
HBIX YY4CTKOB B IMANA30HAX JI/TUH
BOJIH, B KOTOPBIX IPOUCXOJUT Ha-
nbosee MHTEHCUBHOE MOTJIOIIE-
HHUE ONTUYECKOTO U3JIYUYEHUS MO-
JIEKYJIAMU XJIOPO(U/IA U BOJBL
DT OCOOEHHOCTH JIEKAT B OCHOBE
HUCHOJB30BAHUSA CIEKTPAIBHOTO
BEreTalfMoOHHOIo MHjaeKkca SWVI
(Short Wave Vegetation Index)
[8], BBIUMCAAEMOIO IO JAHHBIM
6nmxnero MK- m cpepnero UK-
CIEKTPANbHBIX KaHamnoB SPOT-
Vegetation.

B xauecTBEe UCTOYHUKA JOMOJI-
HUTENBHON UHOOPMAIIUU UC-
MOJB3YIOT PE3YJILTATHl BBIABICHUS
AKTHUBHBIX MOXAPOB MO TeEMIEPa-
TYPHBIM AaHOMAaJIHUAM HAa OCHOBE
CIYTHHUKOBBIX n300paKEHU
Terra/Aqua-MODIS [9], cornaco-
BAHHBIE 110 NPOCTPAHCTBEHHOMY

75°

30°

Neca:
Il TeMHOXBOIHbIE BeYHO3ENeHble

[ ceetnoxBoiHble Be4HO3ENeHble
[ nwcTBeHHbIe

[ cmewaHHsle

[ xBoRHLIE NMCTONaAHBIE

KyctapHukm:
[ xBoitHble BeuHO3eNeHbIE
NNCTBEHHBIE

TpasAHMCTan PacTUTENLHOCTL:
[ nyra
[ crems

BoaHo-BoNoTHLIE KOMNAEKCHI
Bonora

[ rpAAcBO-MOHAKMHHbIE
OTHBIE KOMINEKCHI
[ npubpesxHas TpasaAHo-
KYCTapHWKOBARA PacTUTENbHOCTL

Pa3pEUICHUIO U BPEMEHU HAOIIO-
JeHus C  JaHHBIMU SPOT-
Vegetation.

ChopMupOBaAHHAA C HUCIOJb-
30BAHUEM Pa3pPaAOOTAHHON TEXHO-
JIOTUM 6232 JAHHBIX NPEACTABISACT
CO60¥1 B HACTOSIIEE BPEMS HAUOO-
Jlee IOJHBIM U JOCTOBEPHBIM MC-
TOYHUK CBEJICHUH O IOBPEXK/CHU-
AX OTHEM PACTUTEIBHOTO MOKPO-
Ba GOpEANbHON 30HBI IIAHETHL

TyHppa:

[[_] nonspHan kycTapHuikoBas ./
[ TpaeAHwMcTan \
B <ycrapHukoBan \ pef-‘}{""
[pyrie Komnnekcobi:

I necHbie rapw o 2000 1.

[] cenbckoxo3ancTaeHHbIe 3eMni

neca B KOMMAeKce ¢ Apyrom
eCTecTBeHHOW PaCTUTENbHOCTBID

[] neca & xoMnnekce
C CENbCKOXOIANCTBEHHBIMU 3EMNAMU

[[] cenbCckoxo3ancTBeHHbIE 3eMn
B KOMMNMEKCE C Nyramu

Tepputopuy Ges pacTUTeneHOro NoKPOBa:
[ nycTeiHW W ronb bl

[ seuHble cHera 1 nbasl

peku 1 BHYTPeHHWe BoLoemMbl

[ ypbaHM3upoBaHHkIe TeppUTOpIMM

CONOHYaKM

Brniepsrie €TI0 BO3MOXKHO IOIY-
YUTh OOBEKTUBHYIO NH(POPMAIUIO
O NPOCTPAHCTBEHHO-BPEMEHHBIX
XaPAKTEPUCTUKAX MOBPEKICHUN
PACTUTENBHOCTH MOXAPAMU JJIs
BCEH 3TOM 30HBI 32 OTHOCUTEJIBHO
MIPOJOJIKATENBHBIN Iepuona
(2000—2004) npu yacrore Hab-
JIoJleHUI pa3 B 10 gHEMH, 4TO 1103-
BOJIIET JOCTATOYHO JIETAJbHO
AHAIU3UPOBATb CE30HHYIO JUHA-
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Puc.2. Kapta HasemHbix 3kocuctem Poceun, coctasnenHas no ganHeim SPOT-Vegetation 8 pamkax npoekTa
GLC-2000 cneunanuctamn Muctutyta kocmnueckux uccneposannii PAH, Llentpa no npobnemam skonornun u
npoayktusHoctu necos PAH u UHctutyta okpyxatoweit cpean (Esponeiickas komuceus, ObbveanHeHHbIN
uccneposatenbckuit ueHtp, r.hcnpa (Uranus)).

MHUKY IOX4POB B PA3JUYHBIX THU-
IMaX HA3EMHBIX 9KOCHCTEM.
Cos3panHasg 6a3a JAaHHBIX MO-
JKET B HACTOSIIEE BPEMS UCIOJb-
30BaTbCA A 3(PPEKTUBHOIO YII-
paBl€HUS NPUPOJHBIMU U, IPEXK-
Jle BCETO, JIECHBIMU PECYPCAMHU,
OXPAaHBl OKPYXAIOWEN CPEABI U
UCCJIEIOBAHUM, CBA3AHHBIX C IJ10-
OanpHBIMU u3MeHeHuaMHu. OHa
IIO3BOJISIET OIIEHUTh OOBEMBI

OMHUCCHUI yIiIepoja B atrmocdepy
B PE3YJbTATE MOXKAPOB, UTO AEa-
€T €€ BAKHENIIUM JIEMEHTOM UH-
(popmanMoOHHOTrO oObecnedyeHns,
HEOOXOIUMOTO [IJISl BBIITOJIHECHUS
Poccueit 06513aT€NbCTB B COOTBET-
CTBUU C yCAOBUAMHU KHOTCKOTO
IIPOTOKOJA K PAMOYHOH KOHBEH-
nuu OOH mo u3MeHEeHUIO KINuMa-
Ta. CO3JaHHAsA TEXHOJOIUSA Kap-
TOTPa(UPOBAHUA MTOBPEKJCHHON

OTHEM PACTUTENBHOCTU AKTUBHO
HCIIONb3YETCS cerofHs B UHpoOp-
MAIIMOHHOW CUCTEME JUCTAHIIH-
OHHOI'O MOHMUTOPHHIA JIECHBIX
noxapos denepanbHOrO AreHT-
CTBA JIECHOTO X0341cTBa [10].
MOHHUTOPHUHT BBIPYOOK Jie-
coB. KOMOMHUPOBAHHOE UCIOJb-
30BAHUE CHYTHUKOBBIX JAHHBIX
CPEJHErO M BBICOKOI'O IPOCTPAH-
CTBEHHOTO pa3peleHus Npejc-
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KOCMUYECKME UCCIIEAOBAHMA

Puc.3. Uupkymnonspras kapta 6opeanbHbiXx 3KOCHCTEM, NoBpexaeHHbX noxapamu B8 2000—2003 rr., no AaHHbIM
npubopa SPOT-Vegetation.

TaBJAAET HUHPOPMAITUIO O MACIITA-
64X BBIPYOKU JIECOB — OJIHOTO U3
3HAYUMBIX (PAKTOPOB AHTPOIO-
T€HHOT'O BO3JEHCTBUA HA HA3€EM-
HBIE 3KOCHUCTEMBL. B 4acTHOCTH,
HCIIOJIb30BAHME BPEMEHHBIX Ce-
pun CIYTHUKOBBIX  JTAHHBIX
Terra/Aqua-MODIS u Envisat-
MERIS 1no3BOISIET BBIABUTH MX
B TA€XKHBIX permoHax Eppomeric-
koro Cesepa Poccuu u llentpans-
HOM Cubupu, rie mwionaau Bepy-

60k pocrturaioT 50 ra. Tam, r7€
M3-32 OI'PDAHUYCHUN JIECOIOIb30-
BAHUA IUIOMAAN BEIPDYOOK 3HAUHU-
TenbHO MeHbiue (Jo 10 ra), nene-
COOOPA3HO UCHOJIB30BAHUE CIIYT-
HUKOBBIX M300PAKECHUHI BBICOKO-
IO pa3peneHusl.

JocTynHble B HACTOsIIEE BpeE-
MA APXUBBI UCTOPUUYECKUX H3006-
paKEHUH, MONTYUYCHHBIX NIpubopa-
mu MSS, TM u ETM+ CO CIyTHUKOB
cepumn Landsat, OTKPBIBAIOT YHHU-

KaJIBHYIO BO3MOKHOCTDb IOJIy4dTh
JJOCTOBEPHBIE IaHHbIE 00 U3MEHE-
HUAX B jJecax CesepHOU EBpazuu
1, B YA4CTHOCTH, O BBIPYOKAX, I1PO-
U3omeamux ¢ KoHia 70-X TofoB
NpouuIoro crojeruss. Pazpabo-
TAaHHBIEC ABTOMATHUYECKUE METO]IbI
BBIABJIICHUA I10 paBHOBpCMCHHbIM
CITYTHUKOBBIM U300PAKEHUAM BbI-
COKOI'O pa3pemieHus JOJroCpoyY-
HBIX U3MEHEHUH JIECOB B PE3YIIb-
TaT€ BLIPYOOK B HACTOSIIEE BPEMSA
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ApOOUPOBAHBI HA PAJIE TECTOBBIX
Y44CTKOB TA€XKHOHU 30HBI EBpO-
NEeNCKON yacTu Poccun.

O1eHKa MaXOTHBIX 3€MeEb.
BpemeHHbBIE CEPUU CIYTHUKOBBLIX
JAHHBIX CPEJHEr0 pa3peuIeHUsn
Terra/Aqua-MODIS nHaxopsT mu-
pOKO€ NPUMEHEHHUE IS OLEHKHU
CENbCKOXO3ANCTBEHHOTO HCIOJIb-
30BAHUA 3€MEb. AITOPUTMBI AB-
TOMATUYECKON O6pPabOTKU 3TUX
JAHHBIX MO3BOJAIOT OLICHUBATH
MO MAXOTHBIX 3€MENb U UX
JUHAMUKY, BBIABJIATDL IO, 3aCE-
AHHBIE O3UMBIMU M SAPOBBIMU
CEJIbCKOXO3ANCTBEHHBIMU KYJIBTY-
paMu, ONpPENENATh NapaMeTPhI Ce-
BOO6GOPOTA. METO/bI AaHATN3A TAK-
JK€ OCHOBAHBI HA MCIOJb30BAHUU
MHOTOJIETHUX CEPUN €KETHEBHBIX
CITyTHUKOBBIX JAHHBIX U BKJIIOYa-
I0T AHANMU3 JUHAMHUKHA 3HAYEHUN
TaK HA4A3BIBAEMOTO IEPIEH/UKY-
JISPHOT'O BETETAIIMOHHOTO HMHJEK-
ca [11]. Ero 3Ha4YE€HUA BBIYUCIIA-
I0TCSL HA OCHOBE U3MEPEHUI OTPA-
JKEHHOT'O U3JIyYEHUA B KPACHOM U
OMMXKHEM UH@PAKPACHOM KaH4-
nax npubopa Terra/Aqua-MODIS

Jiutepartypa

Do o=

P.1021—1032.

IR ICNIVIEAR S

P.21—-37.

TaKUM 06pa3zoM, 4TOOBl obecre-
YUTh HE3ABUCHUMOCTb 3HAYEHUN
HHJEKCA OT  OTPAXKATEIbHBIX
CBOUCTB IIOYBEHHOI'O IIOKPOBA
npu COXpaHEHUU BBICOKOM
YYBCTBUTEJIBHOCTU K U3MEHECHUAM
o6beMa 3€IEHON OGUOMACCH pac-
TUTEJIbHOCTHU. B HAaCTOAIIEE BpEMA
METOJBl MOHUTOPHUHTA CENbCKO-
XO3AHUCTBEHHBIX 3€MEJb alIpOOu-
POBaHBI HA psIJie TECTOBBIX PETUO-
HOB I0KHOH YacTu Poccum u ajan-
TUPYIOTCA K UX PaCIHPOCTpaHE-
HUIO HA BCIO TEPPUTOPHUIO 3EPHO-
Boro nosica CesepHou Espasun.
HudopManuoHHAA CHCTE-
Ma. B pesynbrare BBIIIOJHEHHBIX
UCCIENOBAHUN K HACTOALIEMY
BPEMEHU Pa3pabOTaAHBl METOJU-
KM, 4 TAKX€ HAKOIJIEHBl OOIIHUp-
HBIE U PETYIAPHO OOHOBIAEMBIE
64a3bl JAHHBIX, OTPAKAIOLIUE COC-
TOAHUC U AUHAMHUKY HA3CMHbIX
akocucreM CesepHou EBpaszuu u
60pEANBHBIX AKOCUCTEM B I[EJIOM.
VKa3aHHBIE TAHHBIE YPE3BBIYANHO
BA’KHBI JIJIS1 UCIIOJIb30BAHUS B KIU-
MATHYECKUX MOJIE/IAX, MOLEIUPO-
BAHUSA OHMOTCOXMUMHUYCCKUX I[UK-

JIOB, OLIEHKHU XAPaKTEPUCTUK OUO-
JIOTUYECKOTO PA3HOOODPA3UA U PAI-
Ja IPYTUX BAKHBIX 4CIEKTOB B3a-
HMOJEUCTBUS HA3EMHBIX KOCUC-
TEM C KJIUMATUYECKON CUCTEMOU
3eMIN U 4YEJOBEYECKUM OOIIECT-
BOM. [JIOCTYIHOCTb 3TUX JAHHBIX
MIUPOKOMY KPYTY YUYEHBIX M CIiE-
MUATUCTOB — OJJHO M3 HEOOXO/I1-
MBIX YCJOBUU IpPOBEAEHUSA 3(]-
(PEKTHUBHBIX HAYYHBIX HCCJIE/IOBA-
HUIT IO YKA3aHHBIM HAaNpPaBICHU-
aM. PazpabaTeiBaemasg Ipu HOJ-
nepxkke Poccurickoro gponzaa pyH-
JAMECHTAJIbHBIX  MCCJIECJAOBAHUN
(npoekr 04-07-90263-8) undop-
ManuoHHasg cucrema TerraNorte
006€eCcneuynBaeT CUCTEMATU3UPO-
BAHHOE XPAHEHHUE JAHHBIX CIIyT-
HUKOBOTO MOHHUTOPHUHIA HA3EM-
HBIX 3KocucreMm Cesepnou Espa-
3uM, OOHOBJIEHUE Treorpaduuec-
KuXx 643 JaHHBIX 10 MEPE MOIyYe-
HHUS HOBBIX HH(POPMAIMOHHBIX
NPOAYKTOB, 4 TAKXKE YJAJCHHBINA
JOCTYI K UMEIOMMUMCS JAHHBIM 3a-
MHTEPECOBAHHBIX I10Jb30BATENICH
Ha OCHOBE MHTEpPHET-TEXHOJO-
ruit (http://tem.iki.rssi.ru).m
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