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OIITHKA HEBU3HAYEHOCTEMN
NP1 BUBHAYEHHI INPOAYKTUBHOCTI POCJIMHHOTI'O ITOKPUBY
TA ®OPMYBAHHI BYTJIELIEBOT'O BAJIAHCY TEPUTOPIN 3A IAHUMU 133

AHaJTi3 perioHUTbHUX €KOJIOTIYHUX i KIIIMAaTUYHUX 3MiH Ta TIOB’SI3aHUX i3 HUMU 3arpo3 Ha CbOTO/HI € O/IHi€I0 3 HalBaXK-
JIMBILIMX MPOOJIeM, 110 MOCTAIOTh Mepes CyCniibcTBOM. OILliHKa TOCTOBIPHOCTI TaHMX, 1110 BUKOPUCTOBYIOTH JUISI TTPO-
THO3YBaHHSI MOMIOHUX MPOLIECiB, € BAXIMBUM €JIEMEHTOM MOJETIOBAHHS i aeKBaTHOI OLIIHKY 3arpo3 Ta e(heKTUBHOTO
KEepyBaHHsI pU3MKaMU, TOB’I3aHUMM 3 TaKOro poay 3MiHaMM. Po3po6sieHO MEeTOA OLiHKM HEBU3HAYEHOCTe! min yac
aHaJIi3y MOTOKIB BYIJIEIIO B €KOCUCTEMaxX Ha perioHaIbHOMY PiBHi. 3allpOMIOHOBAHO METO/ OLIiIHKYU B3aEMHOI Y3TOIkKe-
HOCTi pO3MO/IiJliB JaHUX, HAMKOPEKTHIILIOrO MOEAHAHHS PI3HOPIMHUX JaHUX Ta MiHiMi3allii ToOX1MOOoK. MeToa IpyHTY€EThb-
Csl Ha QJITOPUTMi, sIKili 1a€ 3MOTY BUSHAYUTH MOXMOKY OIiHKM MOTOKIB BYIJIEIIO B YCiX KOMIIOHEHTaX CUCTEMHU 3a BCciMa
JNAHUMU, HAIBHUMM T aHati3y. [1poBeneHo olliHIOBaHHSI HEBU3HAUYEHOCTEN ClieHapiiB eMiciii Ta MOB’sI3aHUX 3 IIUM
OLIIHOK €KOJIOTIYHUX 3MiH Ha perioHaJIbHOMY PiBHi Y TIOPiBHSIHHI i3 BITOMUMU TJI00TbHUMU MOJESIMU.

KniouoBi cjioBa: KiiiMaTU4Hi 3MiHU, IMCTaHLiiHE 30HIYBaHHS 3eMJli, HEBU3HAYEHOCTI, OajiaHC BYIJIEIO.

Beryn. 3agava agekBaTHOI OIiHKY 3arpo3 Ta edhek-
TUBHOTO KePYBaHHS pU3UKaMU, TTOB’I3aHUMM i3 €KO-
JIOTIYHMMU i KJIIMaTUYHUMU 3MiHAMM, JIEXKUTH y 1ia-
pUHI KOMIUIEKCHOIO aHalidy Ta VyIpaBJiHHSA
0€3MeYHUM BUKOPUCTAHHSIM MPUPOTHUX PECYPCIiB.
Tomy ii BUpilIeHHS NOTPeOy€e HE TITbKU 3aCTOCYBaH-
HS CKJIQJHUX CYYaCHMX MaTeMaTUYHUX METOMIB, a 1
HOBITHiIX TE€XHOJOTIM OTpMMAaHHS AaHMUX, OO0 SIKUX
HajexaTh JaHi OTUCTAHIIHOTO 30HIYBaHHS 3eMIli
(I133) [5]. CrpimMkmii po3BuTOK MeTomiB 33, sakumit
BimOyBCS 3a OCTaHHI AECATWIITTS, MPUBIB 10 MOSBU
NPUHLIMIIOBO HOBUX METOAMK 300py i 0OpoOKM da-
HUX CTOCOBHO 3€MHOIO ITOKPUWBY i MPOLECIB, 110 B
HBOMY BifgOyBaroThcs. IIpoCTOpOBO iHTErPOBaHi CMO-
CTePEXEHHS B Pi3HUX CIEKTpaJbHUX diana30Hax na-
IOTb 3MOTY 3 BHUCOKOIO MOCTOBIpHICTIO BHU3HAyaTu
eKoJIOTiuHI 1 Oiodi3muHi TMapaMeTpu 3eMHHX II0-
KpWBIiB, aHaNi3yBaTH BimINOBigHI TOKa3HWKH [12].
IIpu boMy HabOpU OTPUMYBAHMX KiJIbKiCHUX Iapa-
METPiB MOXYTb OYTH iHTErpoBaHi B Cy4YacHi €KO-
Joriydi Mopmeni [4]. PazoM 3 TUM 3 pPO3BUTKOM Cy-
YaCHUX MaTeMaTUYHUX METO/IiB OLLIHKM €KOJIOTIYHOTO
cTaHy 3’SIBIISIETHCST MOXKJIMBICTh BCTAHOBUTHM OCHOBHI
BAMOTHA IO MaTeMaTUYHOI MOJeJNi, 3a JOMOMOTOIO
SIKO1 BU3HAYaTUMYTHCS ClLIEHapii 0€3MEeYHOTO BUKO-
PUCTaHHS MPUPOJHUX PECYPCIiB MM Yac aHai3y 3a-
rpo3 i aganTaiii perioHaJbHUX CUCTEM OO0 KJliMaThuu-
HUX Ta €KOJIOTIYHUX 3MiH [7].

B aHani3i perioHaJIbHMX €KOJOTIYHMX i KiiMa-
TUYHUX 3MiH i MOB’SI3aHMX 3 HUMM 3arpo3 BaxKJIM-
BOIO CKJIQOBOIO € OLliHKA MPOMYKTUBHOCTI POCIMH-
HOro TIOKpWBY 3a JTaHUMHU  CYNYTHUKOBOTO
3HiMaHH4 [5]. [yobanbHa MOIENb MPOLYKTUBHOCTI
pocimHHOTO TTOKprBY MOD17 Ha 6a3i maHnX CITeKT-
popamiometpa MODIS € mmpoko BUKOPHUCTOBYBaHOIO

i HaBiZOMILIOI MOAEJUIIO, pO3pO0JIeHOI0 Ha 0asi
manux J33 [15, 10, 20]. Lleit mpomyKT € mepimmum
PETYJISIpHUM [IOOAJIbHUM HaOOpOM JaHUX, 10 3a-
Oesneuye Oe3nepepBHUI MOHITOPUHI T€PBUHHOI
MPOIYKTUBHOCTI POCIMHHOTO TMOKPUBY Ha BKPUTHX
pOCIMHHICTIO TepuTopisix mounHawoum 3 2000 p. ITpo-
Te, K i IJIS1 BCiX rJ100ajJbHUX MOJIEJIEN, 3 MEPEX0a0M
IO OLIHOK Ha PETiOHAJIbHOMY pPiBHiI BaXJIMBUM ac-
MEKTOM € TI0sIBa HEBU3HAYEHOCTEH, ITOB’SI3aHUX 3
HU3KOI0 YMOB. TOMYy BaXXJIMBUM €JEMEHTOM ITOKpa-
IIEHHS pEerioHaJbHUX OILIHOK BiANOBIAHUX Mapa-
METpPiB 3¢MHOTO TOKPUBY € OILliHKa (pakTopiB, 110
CIIPUYMHIOIOTh HEBU3HAYEHOCTi, Ta IX BHECOK y 3a-
TATbHY BEJIMYMHY HEBU3HAYECHOCTI.

Metoa BU3HAYEHHS NPOAYKTHBHOCTI POCIAMHHOrO
MOKPUBY 32 JAHMMH CYNYTHUKOBOrO 3HiMaHHA. Mox-
JIMBICTh KOHTPOJIO ITOKa3HWKIiB IPOAYKTUBHOCTI
IPYHTYETBCS Ha YSBJIIEHHI TIPO TIporiecy (hOTOCHHTE-
3y. HazeMHi eKoCHCTEMU HAKOMWYYIOTh BYIJIELb Ye€-
pe3 mpoliecu (POTOCHMHTE3y i BTpavyaloTh WOTO y BU-
magi  CO, dyepe3 aBroTpoPHE (POCIMHM Ta
¢orocuHTETMYHI OakTepii) i rereporpodHe (Tpudn,
TBAapMHM Ta AesKi Oakrtepii) nuxaHHsa [9]. 3arajpHa
KUJTBKICTh BYIJIEILIO, SKUW aCUMUIIOETHCS POCIUHHUM
TIOKPUBOM 4epe3 (hOTOCHHTE3, OTpMMaJjia Ha3By BaJIO-
Boi mepBuHHOI npoaykiii (GPP). Yucra nmepBuHHa
npoxaykiris (NPP) € 3amumkoM 3agikcoBaHOTO BYT-
JIEIIO ITiC/IST BUPaxXyBaHHS aBTOTPO(PHOro AWMXAHHS.
3HavyHa KUTbKiCTh 3a()iKCOBAaHOTO BYIJICIIO HAKOIIM-
Yy€eTbCSI B XHUBI POCIMHHOCTI Ta OPraHiyHii yac-
TUHi IPYHTIB, i 3BUIbHEHHS LIbOTO BYIJIELI0 B aTMO-
cpepy y Bummani CO, yu MeTaHy MOXE iCTOTHO
BIUTMBATHU Ha kjiMar [9]. Byrieup nucroBoi migcTui-
KM Ta I'PYHTIB TaKOX 3BiIBHSIETHCS 4YE€pE3 TeTepo-
tpodHe muxanHd (HR). Pizaumsa mixk NPP ta HR
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OTpUMaja Ha3By YMCTOI €KOCUCTEMHOI MPOMYKILii
(NEP). dAxmo B ekocucTeMax BUHUKAIOTh ITOPYIIEeH-
Hs, TaKi SIK TOXeXi, BUpYO JIiCiB Ta iH., MOX€e BTpa-
YaTucsd 3HAYHa KiJIbKiCTh ByIJIelto. B pe3yabrati yn-
ctuit ekocucteMHuii ooMiH (NEE) € pizauiio mix
NEP ta BTpaTaMu BYIJIELIO YHACJIIOK LIMX TMOPY-
1eHb. HakonmmyeHWil YUCTU €KOCUCTEMHUI OOMiH
MpEACTAaBIEHUIA 3alacoM BYMJIELIO, 110 30Cepe-
JUKYETBCS TEPEBAXHO B TPHOX T'OJOBHUX BYIJICLIEBUX
nyJiaX: POCIAWHHICTb, MiACTUJIKA i IPYHTU; pa3oM 3
tuM NEE Bu3Hauae, 4yMM € €KOCHUCTeMa — CTOKOM
BYTJICIIO UM ¥foro mkepenoMm [14].

CyITyTHUKOBI 3ac0o0M Mai0Th 3MOIY OTPMMYBAaTH
iHopMallifo TIpo po3MomiJI mapaMeTpiB aKTUBHOCTI
POCIMHHOTO TTOKpUBY. 30Kpema, mpoaykT MOD17A2
cencopa MODIS € 8-meHHOIO Ta MiCSYHOIO CYMOIO
BaJIOBOI TEPBUHHOI MPOAYKIIii i (hOTOCMHTETUIHOI
mpoaykiii (PsnNet). Piuni 3nauenns GPP i NPP
s nponykty MOD17A3 oTpumyoTh MiICyMOBY-
BaHHSM IIMX IBOX MapaMeTpiB 3a Bechb pik. PoTto-
CUHTETUYHY MPOAYKIIiI0O BU3HAYAIOTh 32 BUPA3OM

PsnNet =GPP-R, -R _, (1

e Rm[ i Rmr — IOWXaHHS IS MiATPUMKU XUTTEMiSIIb-

HOCTi JIUCTS 1 KOPEHIB POCIMH BiINOBiAHO. JluxaHHs

npupocty v 8-meHHoMy PsnNet He BpaxoBYIOTh.
Piury NPP o6uuncmiooTs 3a ¢hopMynoio

365

NPP=3 PsnNet— (R, +R)) = X;, 2)

ne R — JAMXaHHA U MATPUMKHU KUTTEMISTBHOCTI
BCiX >KMBHX YaCTWUH, 32 BUHSITKOM JIMCTSI i KOPEHIB
(HaTIpWKJIaa cUpoi IepeBUHMN); R, — nnxaHHst IpUpo-
cry [20]; X, — 3apeecTpoBaHe i3 CHOCTEPEeXeHb 3a
3aCTOCOBAaHUM aJITOPUTMOM 3HAUYE€HHS MNPOMYKTHUB-
HocTti NPP 3a pik j.

Mogens MODI17 mae Tpu mKepeia BXiTHUX Ha-
HUX. JIg KOXHOTO TiKcens iHGopMaIlifo BiZTHOCHO
TUMY 3€MHOr0 NOKPUBY OTPUMYIOTH 3 TIPOAYKTY
MOD12Q1; 1060Bi METE€OPOJIOTiUHI JaHi — 3 MOJIETi
DAO (Data Assimilation Office); FPAR i LAI —
3 npoaykty MODI15A2.

Hesusnauenocti B MOD12Q1, DAO, MOD15A2
i caMoOMy ajnropuTMmi MopeJli MOXYTh BILJIMBAaTU Ha
BuxigHi mani MODI17. Ilo-mepie, DOCTOBipHiCTB
MODI12Q1 cranoButh 70—80 %, i HaWGiibIIi ITO-
XMOKHM XapaKTepHi IS MOMiOHUX KJIaCiB 36MHOTO MO-
kpuBy [17]. Ilo-gpyre, Habip METEOPOJIOTIYHUX Oa-
HUX, 1Mo Mictdthed B DAO, He € panumw,
OTpUMaHUMHU 3a 0e3nocepeaHiMU BUMIipIOBAaHHSIMU.
Ak pe3ynbraT, MOXYTh OyTU CUCTEMAaTU4HI TOXUOKHU
y IeBHUX perioHax. HeBM3Haue€HOCTI B METEOPOJIOTiU-
HUX JaHUX POOJSITh TOJOBHUI BHECOK Yy Hepeasi-
CTWYHI Bim’eMHi 3HaueHHsSS NPP Ha meskux HeBelm-
KMX mingHkax. s Takux ImiKcesiB, 110 BianoBigaloTh
TEPUTOPisAM i3 CYBOPUMHU KJIIMAaTUYHUMU YMOBAMM,
nepeoliHKa JUIIe TeMITepaTypHu, ISl IPUKIIady, MOXe
OyTH DOCTaTHBOIO, 100 OTPUMATH Bil €MHE 3HAUYCH-

Ha NPP. Buia temriepatypa npu3BOAUTH A0 MeEpe-
OLIiHKM IuXaHHS Ta Hegoouinku GPP yHacmigoxk Bu-
IMX 3HaueHb Aedinuty BoasgHoi mapu (VPD). fx pe-
3yibTaT, Ko auxaHHsa nepesuinye GPP, moxna
orpuMmaTtu HeratuBHe 3HadeHHs NPP. Otxe, anro-
putM wmozxeni MODI17 € pocuth YyTIMBUM 10
BXiJHUX METEOPOJIOTiYHMUX AaHux. JleTanbHile 1Ii
acmekTy o0roBopeHi y crarti [21].

[TomikcenpHe mopiBHAHHS maHnx MODI15A2 3
Ha3eMHUMM BHUMIipIOBaHHSIMU TaKOX MAa€ IOCUTH
cnmabky xopenrsanito i LA, skuit Mmae TpeHn 1o Tie-
peouinku mist Oinbirocti ymMmoB [19]. B amroputmi
MOD17 FPAR Ge3nocepenHb0 BU3HAYAE BEIMUUHY
MOTJIMHAHHS ByriIelo, a LAl BigmoBigae 3a OIiHKY
IVXaHHS; TOMy TepeolliHeHuii LAI, orpumanuit 3
MODI15A2, moxe BIUIMBAaTHM Ha Hemoollinky NPP
HaBiTh 3a mJocTtaTHBO TOUHOI oliHKA FPAR.

TuM He MeHIe, SKIIO BUKOPUCTOBYBATH 11i IaHi,
MOXHa 3 BHUCOKOIO €(MEKTUBHICTIO KOHTPOJIOBATH
MPOAYKTUBHICTh POCAMHHOTIO MMOKPUBY Ha TEPUTOPi-
SIX gociimkeHHs (puc. 1, 2).

OTpuMaHi OIIHKM, TIO-TIepIle, MOXYTh OyTH
iHTerpoBaHi y MoOZeJi ByIJIeleBOro OajaHCy, IO
MOX€E BIUIMHYTHM Ha 3arajJibHy HEBU3HAUYEHICTh PO3-
paxyHKiB BYIJIELIEBOIO IWKJIY Ha pPETiOHAIBHOMY
piBHi, MO-Apyre, € HEOOXiTHUMM i Yac KOHTPOJIIO
CTaHy PETiOHAJIBHUX i JOKAJIbHUX €KOCUCTEM, 1110 Te-
peOyBaloTh i BIVIMBOM KJliMaTMYHUX 3MiH. Lle macTb
3MOTY MiABUIUUTUA TOYHICTh MPOTHO3YBAHHS €KOJIO-
TiYHMX i COIIOEKOJOTIYHNX PU3WKIB, OB’ SI3aHUX i3
KJiMaTuYHUMKU 3MiHamu. Hanpuknan, BU3Haue€HHS
PU3UKY MOXKEXi TaKOX I'PYHTYETHCS Ha OLIIHKAaX Av-
HaMiKi MEpTBOI M XXMBOI PEYOBUHU B POCIMHHOMY
TMIOKPHBI, SIKa MOX€ OYTH 3 MEBHOIO TOYHICTIO OLliHE-
Ha 3a MOKa3HMKaMHu ByrjeueBoro 6amaHcy [11].

Kpim TOTO, OTpUMaHi pe3yJbTaTd MOXYTb OyTH
BUKOPMUCTAHI JJis OLiHOK HEBM3HAYEHOCTEM po3pa-
XyHKIiB TIPOAYKTUBHOCTI 3a manmmu JI33 Ha perio-
HaJIbHOMY PiBHi, 110 € BaXXJIMBUM $IK JJISI €KOJIOTiu-
HUX 3ajady, TaK i I8 3aday BM3HAYEHHS €Micii
MapHUKOBUX Ta3iB.

MeTtoa OUiHKHM HEBU3HAYEHOCTEH PO3PAXYHKIB MPO-
IYKTHBHOCTI POCJMHHOrO MOKpWBY 3a nanumm [133.
JI1st OLliHKY BiZTHOCHOI HEBM3HAYEHOCTi OLIiIHOK MpOo-
QYKTUBHOCTI POCIMHHOTO TMOKpMBY 3a maHumu 1133
MPOMOHYEMO TMOPIBHATHM 3HAYEHHS, OTPMMaHi 3a
Ppi3HOT YacoBOI iHTerpallii: a caMe pidyHi CyMM cepel-
HBOMICSYHMX OLIIHOK i CEpeIHbOPIYHI OLIiIHKU. PizHM-
111 OTPMMAaHMX OIIiIHOK 3a pe3yJbTaTaMM OaraTopiy-
HUX CIOCTEPEXEHb TEPUTOPii, 110 BKIIOUYAE KiJbKa
pErioHiB, Ja€ 3MOry BU3HAUUTU OCHOBHiI TE€HOEHIIil
3MiHM TIOKa3HUKIiB MOMMJIOK, a TaKOX CHUCTEMHi
(He3MiHHI) MOMWIKY, CKJIaAOBi HEBU3HAYEHOCTEM, 1110
KOpEIIoI0Th i3 3a()iKCOBAaHMMHM 3MiHaAMM PETiOHAIb-
HUX KJIIMaTUYHUX IMOKA3HMUKIB (TOOTO € BiATyKom
pETiOHAJIBHUX €KOCUCTEM Ha CE€30HHI Bapiallil KiiMa-
TUYHUX TTapaMeTpiB), TTpoaHalTi3yBaTU CKJIaJOBY He-
BHU3HAYEHOCTI, sSKa BiIMNOBIZA€ 3a CTPYKTYpY 3eMJe-
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Puc. 1. TIpOAYKTUBHICTb POCIMHHOTO MOKPUBY i MOTOKM BYIJIELI0, PO3paxOBaHi 3a AaHMUMM CYMYTHUKOBHUX CIIOCTEPEKECHb
MODIS 2000, 2007, 2009 ans Teputopii BonauHcebkoi o6s.: @ — NPP pocaunHoro nokpusy 3a naHumu MODIS; 6—e — norik

2

BYIJIELIO MiX aTMoc(hepolo Ta POCIMHHICTIO
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e [IbBiBCbka 06/1.
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PiBHeHCbKa 061,
XXutomumpcbka 06.
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MpoayKTUBHiCcTbL pocanHHoro nokpusy (GPP), kr C/m?

20

Puc. 2. Po3paxyHOK MOKa3HMKIB MPOMYKTUBHOCTI pocivHHOro mokpusy (GPP) 3a maHumu cymyTHukoBoro 3Himanus MODIS

2000—2011 pp.
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KOpuCTyBaHHS (MiXKCE€30HHY 3MiHIOBAHICTh 3¢MHUX
MOKPHBiIB, HETOYHICTh OLIIHKM 3€MHHUX TIOKPUBIB,
TOLLO).

JJ1s1 OKpeMOro peTioHy m 3a MiCSlb i, 10 HaJie-
XKUATH 0 POKY CIIOCTepeXeHb j i3 iHTepBany k, Io-
MUJIKa BU3HAYECHHS MPOAYKTUBHOCTI U Moxe OyTH
OlliHEHA SIK Pi3HMIIS MixX 3adikcoBaHUM i3 criocTepe-
XEHb 3HAUCHHSIM MPOIYKTUBHOCTI 3a pik X Ta po3-
PAaxXOBaHUM 3a CEPEIHbOMICSIYHMX CITOCTEPEXKEHD 3HA-
YCHb X, 32 AITOPUTMOM

Sil(Zn )%
U, =L . (3)
<X >

B TakoMy pa3i 3arajibHa HEBM3HAYEHICTh OLIiHKU
NPOAYKTUBHOCTI 3a BCiMa perioHaMMu m MHOXUHU
(TepuTopii gocimkeHb) M MoxXe OyTH OlliHeHa, SIK

U, = \/ﬁ . (4)

HageneHuii airoput™ 0yJI0 3aCTOCOBAHO JJIs1 aHA-
JIi3y TOKa3HWKiB NMPOayKTUBHOCTiI JIbBiBChKOI, Bo-
JMHCBHKO1, PiBHeHCHKO1 Ta ZKUTOMUPCHKOI obnacTeit
(6aceitau pivok 3aximamit byr i IIpun’saTs, TepuTto-
pist Ykpaincwkoro Ilomicest) 3a 2000—2011 pp.

bysio olLiiHEHO 3arajbHy CEpeIHIO MO pPerioHy
MOXMWOKY OLIIHIOBaHHSI MPOIYKTUBHOCTI POCIMHHOTO
TOKPUBY.

SIx BumHO 3 puc. 3, cepemHs MoXmubKa CTaHOBHUTh
Bim 15,7 no 18,2 %, o okpemux perionax — Big 10,8
(3 mepeBaxkHO TOMOTEHHUMHU 3€MHUMU TTOKPUBAMMU,
HEBEJMKOIO aHTPOITOTEHHOIO KOMITOHEHTOIO i, TAKMM
YUHOM, MajJuiM BIUIMBOM CE30HHUX Bapialliii) 1o
22,4 % (B perioHax, 10 XapaKTePU3YIOTbCS BUCOKM-
MM TIOKa3HUKaMU TPOMYKTUBHOCTI, 3 BEJIUKWUM aH-

-
o

TPONOT€HHUM HABAHTAXXECHHSIM i BEJIMKOIO T€TePOTEH-
HICTIO 3eMHUX TTOKPHBIB).

Iinxin 70 aHaJi3y KOMIOHEHT CYKYNMHOI HEBU3HA-
YEHOCTi PO3PaxXyHKiB MPOIYKTHBHOCTI POCJIHMHHOIO MO-
KpuBy. Po3misiHeMo 3arajibHy HEBU3HAUYEHICTh SIK CY-
KYIHICTh HEBU3HAYEHOCTEM, 110 BUHMKAIOTH ITiJ 4ac
OILIiHIOBaHHS CTaHY CUCTEMMU 3a ITOKAa3HUKOM IMPOIYK-
tuBHOCTI. [Ipm 1IbOMy BBaxkaTMMEMO, III0 BEKTOPH
iCTMHHOTO CTaHY CUCTEMH X B MOMEHT CITOCTEPEXKEH-
HS k (J, j € k) BU3BHAYAIOTh BiAITOBIIHO MO 3arajJbHOTO
3akoHy [3]:

% = RXeq + AU + W, (5)
ne R, — “marpuus eBoyolii cuctemMu”, T06T0 Hop-
MaJli30BaHUM OMNHUC JOBrOCTPOKOBUX  KEPiBHUX

BIUIMBIB HA PO3IMOIUIM MOKAa3HUKIB MPOAYKTUBHOCTI,
1[0 Y AOCTIIXyBAaHOMY BUITAAKY € (hyHKIiOHaJaMu
KJIIMaTMYHUX TIPOIECIB, SKi (DOPMYIOTH BIIJIMBU Ha
BEKTOD X,_, B MOMEHT k—1; A — “maTpuus KepiBHUX
BIUTMBIB”, TOOTO iHIyKOBaHMX HaBaHTaXk€Hb Ha CH-
CTeMY, sKi BIUIMBAIOTh HAa MapaMeTpU MNPOAYKTHB-
HOCTi, TOOTO 3MiHW 3€MJIEKOPUCTYBAHHS Ta PO3MOIi-
JIM POCIMHHOTO MOKPUBY MO TEPUTOPIi JOCIiIKEHHS,
LI0 BUMIPIOIOTHCA $IK BIUIMBM 4, Ha BEKTOD X; W, —
BUMAAKOBUI TMpOLEC, SKUA BHU3HAYAE PO3MOILI
“IrymMiB”, TOOTO CITOTBOPEHHS BUMipsIHUX 3HAYEHb,
110 BM3HA4Ya€ CYKYIHICTb MOMMJIOK CEHCOpiB, MpU-
JafdiB, aJITOPUTMIB i METO/iB BU3HAUEHHS ITOKA3HUKIB
MPONYKTUBHOCTI. B TakoMmy pa3i HEBU3HAYEHIiCTh
OILIiIHKM CTaHY CUCTEMM 3a IOKA3HUKOM ITPOJYKTHB-
HOCTi MOXHa OITMcaT TaxK [2]:

OX = 8&% + 8ROA+dwW (6)

e X — cepelHi 3HAaYE€HHS BUMipIOBAaHOTO MOKa3HUKA
3a aHcaMOJieM peastizalliii; f — MOTOYHUIA Yac.

CepegnHs perioHanbHa NpoAyKTUBHICTb, Kr C/M?

0,7

USRI T
2000 2001 2002 2003

T T T 1 ' 1
2004 2005 2006 2007 2008

T LI
2009 2010 2011 2012

Pokn

Puc. 3. Posnogin cepenHboi no perioHy (JIeBiBcbka, BonmHcbka, PiBHeHcbka Ta 2KuTomMupchka 00sacTi) MpOAYKTUBHOCTI poc-
JIMHHOTO TOKpuBY 3a mepiom 2001—2011 pp., 3a maHuMM CynmyTHUMKOBOro 3HimMaHHsi MODIS i3 Bu3HayeHHSIM abCOMIOTHOT

MOXUOKM OLIHIOBAaHHS
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Busnaunmo ¢opMaizoBaHUil OMKUC TOBIOCTPO-
KOBHX KE€PiBHMX BIUIMBIiB Ha MOKAa3HUKU MTPOIYKTHB-
HOCTIi K (pyHKITiOHAI

R=f(3)-F(T,W,R)+A, (7

ne fs) — OyHKIIS IIUJTBHOCTI POCIMHHOTO ITOKPWBY
(3BemeHMIT MOKA3HUK 3PiIKeHHs, a0 merpamaltii Jm-
CTSIHOTO TOKPHWBY, BiIHECEHUH OO KYIIMCTOCTI abo
posranyxeHocTi kpouun); F(T, W, R) — dyHkmionan
MPOAYKTUBHOCTI, 3arajoM 3aJIe>KHUI Bil pO3MOMAiJIiB
TeMIepaTypy, BOJOTOHACUYEHHS i pafdialii (mpakTuy-
HO MOXe OyTM BM3HAUYE€HMI 3a JAaHWUMM CIIOCTEpe-
XeHb, 30KpeMa /133, abo arpoKCMMOBaHWI TTIEBHUM
pPO3IIOIiJIOM OKPEMUX MapaMeTpiB); A — KoedillieHT
HeBu3HaueHocTi [8]. fkmo BBaxatw (QyHKIIIO
LIiIJTBHOCTI POCAMHHOIO IOKPMBY TIJIaAKOIO OIHO-
pimHOIO anre6pmuHOO (YHKIIEIO, TO ii ITOBEmiHKA
MoOXe OyTM OJHO3HAYHO OMNHCaHa 3a JOMOMOTOIO
CIIeKTpaJIbHUX BereTauifHUX iHOEKCiB, i IJISI OIHUCY
KepiBHMX BIUIMBIB MOXHa 0€3 BTpPaTH y3arajJbHEHHS
3aMnucaTy alpoKCUMaliiiHe PiBHSHHS TUITY

i

R Z(x -x)z(aTj -aT‘)

OX— — ! x
ot 2 2
[Z’* —xj ZBTJ. -3T,
i i
N (8)
V2T ,
ol 1- T”;alx 1- i
Tmax _ Tmax
N2
X
ot

Tyr T, — Temmeparypa MOBITpsI IPOTATOM Iepiomy
CcrocTepexXeHb; 1M™* — MakKcHMajbHa TeMrleparypa

MIPOTSITOM TIepiomy cIocTepexXxeHb, 8T — “3BemeHa
TeMmIieparypa”:
N
I
8T =|1- T”;; -

Tmax _ii-l-max
N =

[Toka3HUK “3BeAeHOI TeMITepaTypu” € CTaTUCTUIHUM
ONTHUMAJIBHAM KOPEISITOPOM PO3MOIiIiB IMTOKa3HUKIB
BPa3JIMBOCTi EKOCUCTEM i PU3MKIB, 30KpeMa, MPOAYK-
TUBHOCTI Ta KJIiMaTUYHUX MMapaMeTpiB, SKAM OyB po3-
paxoBaHWI B pe3yJbTaTi aHali3y MOBTOCTPOKOBUX
0araTOBUMipHUX KOPEJSITUBHUX 3B’SI3KiB Yy MYJIbTH-
BapiaTUBHMX PO3IOJiJIax 32 JOMOMOTO0 €TiNTUYHUX
KonyJa-¢GyHKLii [6]. TaKuM YMHOM, alIPOKCUMYEMO
KJIMaTU4YHi BIUIMBM 3MiHAMM XOHIy TeMIIEpaTypHu.
Ile 3BMYaifHO HE € aOCONIOTHO KOPEKTHUM, ajie BUOip
caMe LIbOro MOKa3HUKa MOXE OyTU IMOSICHEHUI TUM,
1110 BUMipH TeMIIEPATYpP € HAWJOCTOBIPHILIMMH 3 YCiX
noka3HukiB. KpiM Toro, 3a yMOB BHMCOKOI i iHOmIi
HAIJIMILIKOBOI 3BOJIOKEHOCTI JOCTiAKYBAaHOTO PETio-

Hy 3a pe3yJbTaTaMy CTAaTUCTUYHOTO aHaji3y He Baa-
JIOCS BU3HAYUTH CTaJIi JOCTOBiIpHi OaraTOBMMIipHi KO-
peJisLii B MyJIbTUBapiaTUBHUX PO3MOAiIAX KiJIbKOCTI
onafaiB. ToMy 10 3apONOHOBAHOIO AJITOPUTMY BXO-
JSITh MTOKA3HUKU TEMIIEPATYP SIK CTATUCTUYHO HAWO0-
CTOBIpHillli PO3MOAiAY BUMipIOBaHUX BEJIUYMH.

IHIyKOBaHi HAaBAaHTAXXEHHS Ha CUCTEMY OIMUILIEMO
SK BIUIMBA BHACJIIOK 3MiH 3€MJICKOPUCTYBaHHS Ta
3MiHEHHSI 3¢ MHMX ITOKPUBiB. BinnmoBigHi HEBU3HAUE-
HOCTIi TIOB’5I3aHi i3 HETOCKOHAINM ypaxXyBaHHSIM PO3-
MOALTY 36eMHUX MOKPUBiB, 3MiH 3€MJIEKOPUCTYBAHHS
(K TIPOTSITOM POKY, TaK i MIKPiYHMMM 3MiHaAMM),
a TaKOX HEIOCKOHAJIWM YypaxyBaHHSIM aHTPOITOTEH-
HOTO HaBaHTAXECHHS Ha PETiOHAJbHOMY DiBHI.

OuiaMMoO TaKWii TATT HEBU3HAYEHOCTI (TOOTO He-
BU3HAYEHICTh, TTOB’SI3aHY i3 HETOYHICTIO Kjacudi-
KaIlii caMoro 00’eKTa CIOCTepeXXeHHS) Yepe3 CYKyI-
HY BiITHOCHY IOCTOBipHICTh JAaHUX.

7151 ITbOTO BUKOPHUCTAEMO “iHIEKC TPUIATHOCTI”,
3anponoHoBaHuil B [16], sKili € KiJbKiCHUM BUpa-
30M BiIMOBIIHOCTI HOPMOBAHMUX PO3MOAITIB KJIaCH-
¢ikariiit 3eMHUX TTOKPUBIB 3a CYITyTHUKOBUMU Ta Ha-
36eMHUMM KaliOpyBaJIbHUMU JAaHUMMU:

2= %) XX - %)

SXOA = — ! X
2 2
Xi _ X J Xporm _ )A(porm
[Z Z b )
X — Xmin X — min
x 1_3 Z mgx pmin m(lx Xqmin
NYeal X —% "

Tyt ¢ — AiNAHKA TepUTOPIl JOCHIIXKEHHS; p — Habo-
PY CTaTUCTUYHUX TaHUX (HATIPUKIIAI, Ha3eMHi KaJjlio-
pyBaJbHI BUMIipH, rajay3eBi CTaTUCTUKM TOILO); X —
3aikcoBaHi 3HAUCHHS TOCIIIXKyBaHOTO ITapamMeTrpa;
xrorm — “HOpMaTi30BaHMI iHAEKC MPUIATHOCTI”:

1/2

min min
Z Xo =% X%

max min max min
palXp X% X%

Xnorm =

Ileii MeTon ma€e 3MOTy OLIIHMTH B3aEMHY Y3ro-
JIKEHICTb PO3IOIiIIiB JTaHMX, HAMKOPEKTHillle TTOETHa-
TWU Pi3HOPiAHI JaHi i, TAKUM YMHOM, MiHiMi3yBaTu
MOX1UOKU.

Posnonis HeBU3HAYeHOCTEH, sIKi BAHUKAIOTh Ye-
pe3 METOAWYHI MOXUOKM ITil Yac BUMipIOBAaHHS BEK-
TOpPiB CTaHiB CUCTEMM, TOOTO Bapiallil BUIIaAKOBOTO
MPOLECY W,, IO BU3HAYAE CYKYITHICTh MOMUJIOK CEH-
COpiB, NMPUJIAAiB, AITOPUTMIB i METOMIB BU3HAYEHHS
MOKAa3HUKIB MPOAYKTUBHOCTI, BU3HAYMMO 3a BUpa-
30M

(10)
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Tyr F(x) — obumcioBaHa BeJIMUYMHA 3a ITOCIiTOBHI-
CTIO BUMipIOBaHb MOKAa3HUKA X (X, X,, ... , X,), TOOTO
F= Kx, x,, ... , X); v/ — HEBU3HAa4Y€HA NOMUJIKA, KY
iHTepIIpeTyeEMO SIK MOXMOKY HEBIZOMOI MIPUPOIU, 1O

. oF |
NpATaMaHHA Oyab-gKUM BuMipaM. Bennmunna x i,
X

n
BiZITOBiTHO,

[N

2
oF
(A)q a—j MOXYTb OyTH pO3paxo-
X

BaHi 3a JaHMMM OLIIHOK TOYHOCTI aJIropuTMiB
MOD17 FPAR i MODI15A2, netanpHO OOYMCICHUX
i mpencrasnenux daxisuamMu NOAA [21, 18]. I'pyn-
TyIOUMCh Ha manux [13, 18], BBakaeMo pO3IIOIiJT He-
BU3HAYeHOCTe MpubOan3HO mocTiitHuM — Big 0,045
no 0,065.

TakuM 4yMHOM, 3arajbHe PiBHSIHHS IJI OLlIHKM
CKJIAJOBMX HEBU3HAYCHOCTI ITi/T Yac BUBHAUYCHHS IIPO-
TYKTUBHOCTI pOCIMHHOTO TTOKPHWBY MOXKHA 3aIcaTH
y BUIJISII

Z% [injJ_Xj

i

<X >

(% -x)z(aTj -3T‘j)

— ! J %

[ZX -sz Zj:aTj - 3T, 2

1 N
N;T” 1
ol | 1- =
Tmex _ LN m
X vy,
ot
(11)
Z()q _X)Z(X}worm )A(?orm)
e ! x

norm Shorm
DX =K

i

1)

1 X — Xmin 2

x| 1-= Z p p

max min
n\oal Xp% =Xy

min
X%
min

X =%

+

3a MM piBHSHHSIM MOXHA OILIIHIOBAaTH OKpEMi
KOMIIOHEHTM HEBM3HAYEHOCTI MPU BU3HAYEHHI ITO-
Ka3HWKiB MPOAYKTUBHOCTI POCIMHHOTO MOKPHUBY 3a
JaHUMM CYITyTHUKOBOTO CIIOCTEPEKEHHS.

Crim 3a3HauMTH, 110 I TepepaxyHKiB Ha Oa-
JIJAHCOBI TTOKa3HMKM BYIJIELIO 1€ PiBHSIHHS MOXE
OyTU 3 TOYHICTIO 1O KOHCTAaHTH 3BEACHUM 10 (hOPMHU,
3aIlpoIIOHOBAaHOI B poboTi [16], K ajropuT™m mis

BU3HAYCHHST CTAHIAPTHOI MOXUOKM n’ﬁ IMOTOKY BYT-
aeuro Y= f(X), akiit 0OUMCITIOIOTH K (QYHKILIO BU-

ITaaKoOBOTO pO3l‘[OI[iJ‘[y XI npu i = 1, 2, o k:
B 22 o 3 I 12
nﬁ ; dX. ; dXi de IJmX.le ’ ( )

ne r; — Koe(ilieHTn KopeJLii MiX posnoninamMu X,
Ta X.

Ile moxe OyTHM MPOIEMOHCTPOBAHO 3a AOIIOMO-
rol0 Mojejei, 3alpoIloHOBaHUX y TyoOaikauii [1].
3a aJIropMTMOM MOXKHA BM3HAUYWTH ITOXMOKY OIIiHKHN
TMOTOKIB BYIJICII0O B YCiX KOMIIOHEHTaX CUCTEMM 3a
BCiMa JaHUMW, HAsIBHUMM 1151 aHaizy. HaliBaxiim-
BilIMM € Te, 110 BiH A€ 3MOry iHTErpyBaTU B €1U-
HUM OiAXia MaHi CymyTHUKOBOTO CIIOCTEPEXKEHHS OC-
HOBHHUX MapaMeTPiB €KOCHUCTEM.

BigMiHHICTb 3ampOINIOHOBAHOrO MiAXOLY Bia aj-
roputMy [16] monsirae B ToMy, 1O TIPU MOKJIMBOCTI
KiUJIBKiCHOTO OL[IHIOBAaHHSI OKPEMUX KOMIIOHEHT He-
BU3HAYEHOCTI, TTOB’I3aHUX i3 KIIOYOBMMU (hakTopa-
MU IIPUPOAHOTO Ta aHTPOITOTEHHOTO BILUIMBY Ha POC-
JUHHUKU TIOKPMB, MOXHA 3HAa4YHO ITiABUILIUATUH
TOYHICTh NMPOTHO3YBAHHS MapaMeTPiB LIMKIY BYIJIE-
110, pErioHaJbHUX KJiMAaTUYHUX MapaMmeTpiB, Mpo-
JYKTUBHOCTI JIOKQJIBHUX €KOCUCTEM, a TAKOX MiIBU-
IIUTH JOCTOBIpHIiCTb OL[IHOK perioHaIbHUX
€KOJIOTIYHUX PU3MKIB.

Hanaui 3a onucaHuM aJiropuTMoM OyJ10 po3paxo-
BaHO MOKA3HWKMW HEBU3HAYEHOCTI Ta OL[IHEHO BHECOK
OKPEMHUX KOMIIOHEHT Y KOHKPETHi CymyTHUKOBI BU-
MiproBaHHS (puc. 4).

Takum 4YMHOM, HEBU3HAUYEHICTb OLIHIOBAHHS
MPOAYKTUBHOCTI POCIMHHOTO MOKPUBY 3a JTaHUMU
CYNYTHUKOBOTO CITOCTEePEXKEHHS CTAaHOBUTH Bix 0,138
1o 0,152. ITocTiitHOIO KOMITIOHEHTOO (aJIeaTOPUIHOIO
HEBM3HAYEHICTIO) MOXHA BBaXKaTW MOXUOKY, TOB’SI-
3aHy i3 HETOYHICTIO poOOTHU CeHCOpa, HEAOCKOHAJi-
CTIO alIropuTMy (30Kpema, TMOXMOKY TNepepaxyHKy
MOKAa3HMKiB, OTPMMaHMX i3 TI€BHOIO MPOCTOPOBOIO Ta
pamioMEeTpUYHOIO pO3pi3HEHICTI0, y 0OiodizmaHi
iHIeKCH) Ta METOINMKU MOHITOPMHTY (iHTeTpyBaHHS
JaHUX 3HiIMaHb, OTPMMAHMX B HEONTUMAJIbLHUI 4ac
IIJIsI TIEBHOI TEPUTOPIi), sTKa JOPIiBHIOE B CepPeIHHOMY
0,05 (Bim 0,045 go 0,065). Ll KOMIOHEHTa € IO-
CTifHOIO i HE MOXe OyTU peayKoBaHa KOPUCTYBAUYEM.

3MiHHA KOMITOHEHTA, SIKa BiIIOBiITa€ KOJIWBaH-
HSIM perioHaJIbHMX KJAiMaTUYHUX MOKA3HUKIB, CTAHO-
BUTH y cepeanbomy Bim 0,02 mo 0,035, BoHa moxke
OyTH peayKoBaHa y pa3i BUKOPHUCTAHHS PETiOHAJb-
HUX PO3PaxyHKiB KJIiMaTUYHUX 3MiHHMX.

3HaYHa KOMITOHEeHTa HeBU3Ha4YeHOoCTi — Bim 0,053
1o 0,074 — 3ymoBJIeHa HEAOCKOHAJIUM YpaxyBaHHSIM
pO3MOAiTy 36eMHMX IMOKPHUBIiB, 3MiH 3€MJIEKOPUCTY-
BaHHS (SIK IIPOTSITOM POKY, TaK i MixKpiYHUMU 3MiHa-
MM), aHTPOITOTEHHOTO HAaBaHTaXKEHHSI Ha pPETiOHaJb-
HOMY piBHi. lleii TUN HEBU3HAYEHOCTI Ma€ Ha3BYy
emicreMiuHoi. 3MEeHIIIEHHS 1Ii€] HEBU3HAYCHOCTI T10-
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Puc. 4. OLiHKa KOMMOHEHT HEBM3HAYEHOCTI MPOMYKTUBHOCTI POCIMHHOCTI 3a maHumu 133

TpeOy€e BIOCKOHAJIEHHS MO eJieil 3eMHUX MMOKPUBIB i,
TOJIOBHUM YMHOM, MPOBEAEHHS Ha3eMHMX KaliOpy-
BaJIbHUX i 3aBipKOBUX POOIT.

Kpim TOro, icHye moxubka BEJIUYMHOIO OJM3BKO
0,01—0,005, ToxomKeHHS SIKOi € HEBiTOMIM.

TakuMm 4YMHOM, MOXHa CTBEPJXYBaTH, IO iHTE-
rpauist MOAeJIIOBaHHSI €HEProMacooOMiHy B MPpUPOI-
HUX CUCTEMax i MpoOJIEeMHO-OPiEHTOBAHOTO aHaJizy
CYNyTHMKOBOI iH(opMallii Ta BUKOPUCTAaHHST Ha3eM-
HUX KajliOpyBaJIbHMX i 3aBipKOBHUX pPOOIT y Mexkax
MOJIIrOHIiB HA TePUTOPIi JOCTIIXKEHb 1a€ 3MOTY peay-
KyBaTH 10 55—65 % moXuOKM OLIIHIOBAHHS IPOIYK-
TUBHOCTi POCJIMHHOTO MMOKPHUBY.

BucnoBku. Po3po6yieHO METOJ OLIIHKM HEBU3HA-
YEHOCTEH MiJ Yyac aHaJli3y MOTOKiB BYIJIELIO B €KOCH-
cTeMax Ha perioHaJIbHOMY piBHi. 3ampoIlOHOBaHO
METOJ OIIIHKM B3a€EMHOI Y3TOJXKEHOCTI PO3IOMIiIiB
MAHUX, HAWKOPEKTHIIIOr0 MOEIHAHHS Pi3HOPIIHUX
NaHUX i MiHiMi3alii moxubok. MeToa TpyHTYEThCS
Ha QJITOPUTMi, 32 SKMM MOXHa BU3HAUYUTU MTOXUOKY
OILIiIHKM ITOTOKiB BYIJIELIO B YCiX KOMITOHEHTax CH-
CTEMHU 3a BCiMa JAaHWMMW, HAsIBHUMHU [UJIST aHAi3y.
HaiiBax1uBillMM € Te€, 110 BiH JAa€ 3MOry iHTErpy-
BaTU B €OWHUI MiIXil TaHi CYMyTHUKOBOTO CIIOCTE-
PEXEHHS BaXJIMBUX NTapaMeTpPiB €KOCUCTEM.

[IpoBeneHO OLIiHIOBAaHHSI HEBU3HAYEHOCTEH ClLiE-
HapiiB eMiciii Ta TOB’SI3aHUX 3 IIUM OIiIHOK €KOJIOTiu-
HUX 3MiH Ha PEriOHAJIbHOMY DiBHi y MOpPiBHSHHI i3
BiTOMUMU TJIOOATbHUMM MOAEISIMU. 3TiTHO 3 OTPU-
MaHWUMU pe3yJbTaTaMU, BUKOPUCTAHHS PETiOHAIBHO
amanToBaHux 3a maHumu (33 momerneit i clieHapiiB
MiABUIIYE TOYHICTh MPOTHO3YBAHHS PO3BUTKY OCHOB-
HUX TIPOLIECIB, 11O MPU3BOIAATh 10 HEOE3MEYHUX 3MiH
(3oKkpeMa, TOYHICTh MPOTHO3YBAaHHS pPETiOHaTbHUX
eMiCii i perioHaJbHMX 3MiH KJIIMaTHUYHUX IOKa3-
HUKIB) y cepeaHboMmy B 1,7 pasa.

3amnpoIroHOBAHO AJTOPUTM OIIHKU ITOKa3HUKIB
HEBU3HAYEHOCTI CITOCTEPEXEHDb IMTOKA3HUKIB MPOIYK-
TUBHOCTi POCIMHHOTO MTOKPUBY 3a TAaHUMMU CYITyTHH-

KOBUX CIIOCTEPEXEHb. 3alPOMIOHOBAHO METO OILliH-
KM OKPEMHUX KOMIIOHEHT HEBU3HAYEHOCTI OLIIHOK TTPO-
NYKTABHOCTiI POCJIMHHOTO IMOKPUBY 3a JaHUMMU CY-
MYTHUKOBUX CIIOCTEPEXKEHbD.

CepenHio HEBM3HAYEHICTh OIiIHIOBAaHHS TTPOAYK-
TUBHOCTi POCIMHHOTO MTOKPUBY 3a TaHUMMU CYITyTHH-
KOBOTO CITOCTEpEKEHHsI OyJIO OLIHEHO B MeXaXxX Bif
0,138 mo 0,152. KpiM Toro, 3a pe3yirbraTaMy aHalli3y
KOMITOHEHT HEBU3HAYECHOCTi OL[iIHIOBAHHS PETiOHAIb-
HUX TOKA3HUKIB MPOAYKTUBHOCTI POCIMHHOIO IO-
kpuBy 3a maHumu /133 3pobjeHO TakWii BUCHOBOK:
iHTerpali€l0 MOIEIIOBAaHHSI €HEProMacooOMiHY B
MPUPOAHUX CUCTEMAX, MPOOIEMHO-OPIEHTOBAHOTO
aHaJi3y CymyTHMKOBOI iH(opMallii Ta BUKOPUCTaHHS
Ha3eMHUX KaJiOpyBaJbHMX 1 3aBipKOBMX pOOIT [5] y
MeXax IOJIITOHIB Ha TEePUTOPil JOCHIIXEHb MOXHa
peayKyBaTH 10 55—65 % moxubKu OLiHIOBaHHS.

BaxxnMBUM BUCHOBKOM € T€, 110 TOYHICTh METO-
MUKW iHTepIpeTallil CyMyTHUKOBUX 3HIMKiB 3 METOIO
K1acudikalii 3eMHMX MMOKPUBIB € KPUTUIHOIO B 3a-
JIadax OIiHKU ByIJelleBoro dbanaHcy TepuTtopiit. Kia-
cudikallist B TaKMx 3aavyax nepeadayae BU3HAYCHHS
HE JIMIIE PO3IOAiJy TWUIIIB POCIMHHOCTI, a ¥ mapa-
MeTpiB poTOCHMHTE3Y, eBaIOTpaHCITipallii, MEPBUHHOI
MPOAYKIIii, IHIIMX MOKa3HUKIB MPOJYKTUBHOCTI pOC-
JIMHHOTO OKPUBY, BUBHAYEHHS CTPECIiB POCITUHHOCTI
Toio. [1pu HbOMY KPUTUUYHY POJIb BilirpatoTh METO-
I KpOC-KajiOpyBaHHS, HA3€MHOI 3aBipKH i Kaiopy-
BaHHS TAHUX CYITYTHUKOBUX CITOCTEPEXEHb.

IMonsaku. ABTOpUM BUCJIOBIIOIOTH ITOASKY BCiM,
XTO CIIPUSIB MPOBEACHHIO I[OTO MOCHIIXEHHS, 30-
KpeMa MixXHapogHOMY iHCTUTYTY NMPUKIAAHOTO CH-
cremHoro anamizy (ITASA) 3a BHecok, sKuii OyB
3po0yieHUIA B paMKax crniJibHoro 3 HalioHanbHO0O
aKazeMi€ro HayK YKpainu npoekry “KomrekcHe Mo-
NeJTIOBaHHS YIIPABIiHHS 0€3MeYHUM BUKOPUCTaHHSIM
MPOAOBOJIBYNX, BOJTHUX I €HEPTETUYHUX PECYPCiB 3
METOIO CTaJIOrO COLIAJIbHOTO, EKOHOMIYHOTO i €KOJI0-
TIYHOTO PO3BUTKY”.
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OIIEHKA HEOIIPEJIEJIEHHOCTEN ITPH ONPEJEJIEHUHA ITPOAYKTUBHOCTH .
PACTUTEJIBHOI'O ITOKPOBA 1 ®OPMUPOBAHNUN YIJIEPOAHOTI'O BATAHCA TEPPUTOPUU
HA OCHOBAHUNU JAHHBIX /133

AHanus PETUOHAJIBHBIX 9KOJOTUYECKUX U KITMMATAYECKUX UBMEHEHUIN U CBSI3aHHBIX C HUMU YIPO3 Ha CETOIHS SBJISI-
€TCsI OMHOM M3 BaxKHEMIIINX npoGneM, CTOALIUX NIEPE obiecrBoM. OLieHKa JOCTOBEPHOCTU JAHHBIX, NCITOJIb3YEMbIX
IIpHU IPOTHO3MPOBAHUU MOA00HBIX poueccoB, — BaXHbI 2JIEMEHT MOACINPOBAHUA U aleKBAaTHOM OLIEHKN yrpos,
a TaKXKe 3(I)(I)GKTI/IBHOFO yhpaBJI€HUA pUCKaMU, CBA3aHHbIMU C TaAKOI'0 pojia UBMCHCHUSIMU. Pa3pa60TaH METO OLICHKU
HeOHpeHCHeHHOCTeﬁ Py aHAJIMU3€ ITOTOKOB YIJIEpOJa B 3KOCUCTEMAX HAa PEr’MOHAJIbHOM YPOBHE. anI[JTO)KeH METO/
OLICHKM B3aMMHOI COTJIACOBAHHOCTH pacnpeaeneHMﬁ JaHHBIX, HauboJree KOPPEKTHOI'O COYETAaHUA pa3HOPOAHBIX JaH-
HbIX U MUHUMM3ALUU HOTpeLHHOCTCﬁ Ha OCHOBaHUU aJIrOpUTMa, KOTOpOf/T TIO3BOJIACT ONIPEACIUTD ITOIrPEIIHOCTDb OLICH -
KM ITOTOKOB YyIJIEpOJa BO BCEX KOMIIOHEHTAaX CUCTEMBI 110 BCEM JaHHBLIM, JOCTYITHBIM JIJId aHa/IM3a. l'IpOBeneHo OLICHU -
BaHUE HEOMNPEAECIEHHOCTU CIEHAPUEB OMUCCUN M CBSA3AHHBIX C 3TUM OLIEHOK 3KOJOTMYECKUX M3MEHEHUM Ha
PETrMoHaJIbHOM YPOBHE B CPABHCHHH C U3BECTHBIMU r100aJIbHBIMU MOJICJISIMU.

KiroueBbie coBa: KIMMaTHUECKHE U3MEHEHHST, I CTAHIIMOHHOE 30HAMPOBAHNE 3eMJIH, HEOTIPEAEIEHHOCTH, GalaHC
yriepona.

Yu.V.Kostyuchenko, D.M.Movchan, I.G.Artemenko, Yu.G.Bilous

UNCERTAINTIES IN ESTIMATION OF THE VEGETATION PRODUCTIVITY
AND THE FORMATION OF CARBON BALANCE OF THE TERRITORIES
USING REMOTE SENSING

Analysis of regional environmental and climate changes and related risks is one of the major issues facing the society at the
moment. Assessments of the reliability of the data used for predicting such processes are an important part of modeling
and adequate assessment of the hazards and effective management of the risks associated with such changes. We have
developed a method for estimating the uncertainty in the ecosystems carbon fluxes analysis at the regional level. A method
for estimating the mutual consistency of data distributions, the most correct combination of heterogeneous data and
minimization of errors has been proposed. The algorithm allows to determine the carbon fluxes estimation errors for all
components of the system and for all data used for analysis. Uncertainty of emissions scenarios and related assessments of
environmental change at the regional level in comparison with the known global models have been evaluated.

Keywords: climate changes, remote sensing, uncertainties, carbon balance.
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