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0.0. Kasarn
IH¢OPMAHIﬁHI TEXHOJIOI'II CYIYTHUKOBOI'O MOHITOPUHI'Y
CTAJIOI'O PO3BUTKY

Anomayis. 'Y cmammi pozensndaromecs Cy4yacHi iHGOpMayitiHi mexHoao2ii CynymHuKo802o
MOHIMOPUHEY mMa iX 3acmocysamus O NIOMPUMKU CMAL020 po3sumky 8 Ykpaiui. Ilpo-
ananizosano egponeticokutl 0oceio inmeepayii nnamgpopm Copernicus, EO4SD/AgriSense ma
GoldenRAM, wo 3a6e3neuyroms KOMNJIEKCHUL KOHMPOIb 34 CIMAHOM €KON02IYHUX, A2PaAPHUX
ma NpoMUCIOBUX NPOYECI8 i3 BUKOPUCMAHHAM 00POOKU 8eIuKUX 00'eMi8 PI3HOPIOHUX OAHUX,
WMYYHO20 THMeNeKmy ma 2eonpocmoposoi anarimuxku. Busnaueno npobnremu yKpaincokoi
cucmemu MOHIMOPUHZY Ma 3aNPONOHOBAHO MEMOOON02IUHI NIOX00U 0151 KOMNJLEKCHOT OYIHKU
NPUPOOHUX MA COYIALHO-EKOHOMIYHUX npoyecie. Bnposadoicents cynymnuKosux mexnonozit
cnpusimume eheKmusHOMY YIPAGIIHHIO pecypcamil, 8iI0HOBIEHHIO mepumopil ma peanizayii
HAYIOHANbHOI NONIMUKU CIMATI020 PO3BUMK).

Knrouosi cnosa: cynymuukosuit Mmonimopune, oucmarnyiiine 30H0V8aHHs, iIHGOpMayitiHi mex-
Hozoeii, yini cmanozo pozsumky, Copernicus, EO4SD, GoldenRAM, npupooui pecypcu.

Beyn. Cranuii po3BUTOK y CydacHUX YMOBaxX IMOCTae sk 0a30Ba KOHIIEMIisi popMyBaHHS
e(eKTUBHOI COIIaTbHO-EKOHOMIYHOI Ta €KOJOTIYHOT MOMITUKH, IO TPYHTYEThCS HA HEOOX1I-
HOCTI rapMOHIi3allii eKOHOMIYHOT'O 3POCTaHHSI, pAIliOHAILHOTO MPUPOJOKOPUCTYBAaHHS Ta 30e-
PEKEHHS TOBKLILIA.

I'mo6aspHi mii cranoro po3Butky (Sustainable Development Goals, SDGS), BusHaueHi
Opranizaniero O0’eqnanux Hariiif, BCTaHOBIIOIOTh YHIBEpCaJlbHYy OCHOBY Uil ()OpMYyBaHHs
IHTETrpOBaHOI COLIAJIbHO-€KOHOMIYHOT cTparerii Ta €KOJIOT1YHOi MOJITUKU Ha III00aJIbHOMY
piBHi [1]. Bonu opienToBaHi Ha 3a0e3Me4eHHs €)EKTUBHOTO BUKOPHUCTAHHS MPUPOJAHUX pPe-
CypcCiB, MATPUMKY €KOJIOTIYHOI PIBHOBAru Ta 3MIIIHEHHS CTIMKOCTI COIIaJbHUX 1 €KOHOMIY-
HUX CHCTEM JI0 Cy4aCHUX rjo0ajbHUX Ta PErioHAIbHUX BUKIMKIB. Ponb nux 1iieit y pocsr-
HEHH1 CTaJloro po3BUTKY HoJisirae y (PopMyBaHHI IHTETPOBAHOTO MIAXOAY A0 BUPILIECHHS IPO-
0JieM, 1110 BUHUKAIOTh BHACHIIOK TEXHOTEHHOTO HaBaHTAXEHHS, 3MIH KJIIMaTy Ta 1HIIUX TJ0-
OaJIbHUX 3arpo3.

st Yipainu, sika nmepeOyBae y mpoIieci akTUBHO1 1HTerpailii B TJI00aJIbHI €KOJIOTIYHI Ta
€KOHOMIYH1 TpaHcdopMallii, po3podka Ta BIPOBAIKEHHS HallIOHAJIBHOI CTpaTerii cTajoro
PO3BHUTKY HaOyBae 0COOIMBOI 3HAUYMIOCTI. Take 3pOCTaHHs aKTyaJbHOCTI 3yMOBJICHE TIOTpE-
0aMM BIHOBJIEHHS MPUPOJHUX KOMILUIEKCIB, TpaHC(HOPMOBAHUX THTEHCUBHUM TEXHOTE€HHUM
HABAaHTAXCHHSM 1 HACHiKaMu BIHCHKOBUX [iii, a TaKOXX HEOOXITHICTIO IMiJBHUIIEHHS e]ek-
TUBHOCTI YIIPaBIiHHS IPUPOTHUMHU PECYPCAMH Ha PETiOHAIIBHOMY PiBHI.
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Pucynok 1 - ['mo6anpHi 11111 cTanoro po3BuTky [1]

3MEHUSEHRA
HEPIBHOCTI

16 wistamacn

OpnuMm 13 KIIIOYOBHUX Oap’epiB Ha IUIAXY pealiizailii MPUHIUIIB CTAIOr0 PO3BUTKY 3a-
JMIIAETHCSA HECTauya CBOEYACHOI, IOCTOBIPHOI Ta CTPYKTYpOBaHOi iH(opMalii Npo CTaH NpHu-
POZHOIO CEepeloBUILA, JUHAMIKY 3€MJIEKOPUCTYBaHHS, OCOOIMBOCTI (YHKIIOHYBAaHHsS BOJI-
HUX Ta JIICOBUX EKOCHCTEM, a TaKOX COLiaJIbHO-€KOHOMIYHI IpouecH. OOMeXeHiCTh
aHaniTUYHOI iHGopMarllii yckiaaaHoe GopMyBaHHS 00’ €KTUBHOTO PO3YyMIHHS €KOJIOT1YHOI CH-
Tyalli, 10 MepelKoIKae MPOTHO3YBAaHHIO MOXKJIMBHMX PH3UKIB 1 3HUXKYE PE3yIbTaTUBHICTD
YIIPaBIIHCHKUX PillIeHb HA JAEP>KaBHOMY Ta PETiIOHATBHOMY PIBHSX.

CydJacHi CynyTHHUKOBI TE€XHOJIOT1i MOHITOPUHTY B1IKPUBAaIOTh IPUHLIUIIOBO HOBI MOX-
JMBOCTI JJI ONEpPaTUBHOIO OTPUMAaHH, 1HTErpalii Ta aHaji3y JlaHUX IPO CTaH TEPUTOPIH,
€KOJIOT14HI MPOLIECH Ta TEXHOT'€HHI 3MiHU. BUKOpHUCTaHHS qUCTaHIIITHOTO 30HIyBaHHS 3eMIIl
CTBOPIOE MIATPYHTS JUIsl GOpMYyBaHHS LIIICHOI M MPOCTOPOBO MPHUB’sI3aHOI aHAITUYHOI 0a3H,
HEOOX1AHO1 /711 OLIHIOBaHHS TEHIEHIIM 1 MPOrHO3YBaHHS PO3BUTKY IPUPOJHUX Ta COLIAb-
HO-€KOHOMIYHHUX CHCTeM. BoJHOuac HayKoBO-TE€XHIYHa 1H(QPACTPYKTypa CYIYTHHUKOBOIO
MOHITOPUHTY B YKpaiHl 3aJUIIA€THCS HEJOCTAaTHRO PO3BUHEHOIO: OpaKye y3TOIKEHUX IiJI-
XOJIIB 70 TapMoHi3alii JKepen JaHuX, METOJIB iX oOpoOKM Ta ajmanTailii TeXHOJOTIYHHX
pillieHb 10 crenudiky perioHaIbHUX MOTPed.

VY 11bOMy KOHTEKCTI OCOOJMBOi yBaru notpelye JOCHIPKEHHS MOTEHLIaTy Cy4acHUX
iH(pOpMaLifHUX TEXHOJOr1 CYMyTHUKOBOIO MOHITOPUHTY, 34aTHUX 3a0€3MeYUTH KOMIUIEKC-
Hy OIIiHKY €KOJOTiUHHX, COLialbHUX Ta €KOHOMIUHHMX MpOIECiB. IX iHTerpamis y cucremy
CTPATETIYHOTO TUTAHYBaHHS MOXeE CTAaTH KIJIIOYOBOIO NEPEeIyMOBOIO (DOPMYBAaHHS HAayKOBO
OOIPYHTOBaHMX DILLIEHb 1 MiJBUIIEHHS €(PEKTHUBHOCTI AEPKABHOI MOJITUKH CTAJIOTO PO3BUT-
KY.

IMocTanoBKa mpo0JjeMH. Y CydacHUX yMOBax TpaHchopMallii NprUpoI0KOPUCTYBaHHS
Ta TPOCTOPOBOIO PO3BUTKY YKpaiHM BHHHMKAE MoTpeda y (QopMyBaHHI LUIICHOI CHCTEMHU
MOHITOPHHTY, 3/1aTHOT 3a0e3euyBaTi CBOEYAaCcHE Ta 00’ €KTUBHE B1I00paKEHHSI CTaHy HaBKO-
JUITHBOTO CEepPeOBHUINA. [HTEHCHBHI TEXHOTCHHI HAaBaHTA)KCHHS, JETPajlalliifHl MPOIECH B
€KOCHCTEeMaXx, HACJIJIKK BINCHKOBUX [iM Ta 3pOCTaHHS MaclITal0lB aHTPOIOT€HHOIO BIUIUBY

3YMOBJIIOIOTh YCKJIQIHEHHS €KOJIOT1YHOI CUTYyallli Ha 3Ha4YHIN 4acTHHI TepUTOpii KpaiHu. 3a
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TaKUX YMOB €(DeKTHUBHICTb YHPABIiHHS MPUPOIHUMH PECYypCaMu 3HAYHOIO MIpOIO 3aJIEKHTh
BiJl HASIBHOCTI JOCTOBIPHOI, CTPYKTYPOBaHOI Ta IMPOCTOPOBO JI€TaNIi30BaHOi iH(opMarIii.

Pazom 3 TiM, icHyroua iHpopManiiiHO-aHamiTHYHA Oa3a He 3a0e3revye MOBHOTO Ta OIIe-
PATHUBHOTO OXOIUICHHSI €KOJIOTIYHUX 1 COIIaIbHO-EKOHOMIYHUX IPOIIECIB, IO BiAOYBaIOTHCS
Ha perioHambHOMY piBHI. Tpamuimiiini MeToau 300py JaHUX XapaKTEPHU3YIOTHCS OOMEXKEHOIO
NEPIOANYHICTIO OHOBJICHHSI, HEPIBHOMIPHICTIO TIOKPUTTS TEPUTOPIN Ta 3HAYHUMH BUTPATaMH
pecypciB. Lle ycknaaHIO€ poBeACHHS 00’ €EKTHBHOI OLIIHKH CTaHY 3eMEIbHUX, BOJHUX 1 JiCO-
BUX PECYPCIB, @ TAKOXK CTPHUMYE PO3POOKY HAYKOBO OOIPYHTOBAaHMX YIPABIiHCHKUX PIIEHb y
cdepi cTanoro po3BUTKY.

CynyTHUKOBI TE€XHOJIOTIi JUCTAHIIIHHOTO 30HYBaHHS 3eMJIi BiAKPHUBAIOTh MOYKIHUBOCTI
JUIs CTBOPEHHsI 6araTopiBHEBOI CHCTEMH MOHITOPHHTIY, L0 Nepegdayae KOMIUIEKCHE MO€IHa-
HHSI TE€ONMPOCTOPOBUX, EKOJOTIYHUX 1 COLIaTbHO-E€KOHOMIYHHUX MOKa3HUKIB. OAHAK, MOMpHU
HasBHICTh TEXHOJOTIYHMX pillleHb, B YKpaiHi BCE 1€ BIJICYTHS Y3roJKeHa iH(pacTpyKTypa
1HTerpauii CymyTHUKOBUX JJAHUX Y MPOLIECH CTPATEr1YHOro IIaHyBaHHS. ICHYIOUM po3pi3HEHI
MiIX0au 10 0OpoOKM Ta iHTepmperamii iHdopmallii He O3BOJISIIOTH TOBHOK MIpOIO pe-
ali3yBaTy MOTEHII1a]l CyYaCHUX METO/[IB MOHITOPHHTY.

Omxe, mpobnema nossirae y HeooXiqHOCTI (POpMyBaHHSI HAYKOBO OOTPYHTOBAHOTO ITiJI-
X0y 10 BUKOPUCTAHHS CYIyTHUKOBUX JIAHHMX JJISI KOMIUIEKCHOI OIIIHKH CTaHy MPHUPOJHOTO
CEpEeIOBHINA Ta aHATI3y PETIOHAILHUX COIIAIbHO-EKOHOMIYHHX IPOIIeciB. BupimeHHs 1boro
3aBJaHHS € KIIOYOBOI YMOBOIO IMiJBHUINEHHS €(PEKTHBHOCTI JIep)KaBHOI Ta pPErioHaIbHOI
MOJIITUKH CTAJIOr0 PO3BUTKY M 3a0€3M€UEeHHs HaJIEKHOTO PIBHSI €KOJIOTIYHOI OE3MEKH.

Merta i 3aBaaHHsa a0c/iaKeHHs1. MeTOI0 TOCHIKEHHS € HayKOBE OOTpyHTYBaHHS 3a-
CTOCYBaHHS CY4aCHHUX 1H(QOpPMAIITHUX TEXHOJIOTIH CyMyTHUKOBOTO MOHITOPUHTY JUIs 3a0€3-
MEYEHHsSI KOMIUIEKCHOT'O aHaji3y €KOJOIIYHMX, COLIAJbHUX Ta €KOHOMIYHUX IpPOLECIB B
VYkpaiHi 3 METOI0 MiATPUMKH HAlllOHATIbHOI MOJIITUKU CTAJIOI0 PO3BUTKY.

JI71st HOCATHEHHS MOCTaBIICHOT METU HEOOX1THO 3a0€3MeYNTH BUPIIIEHHS HACTYITHUX 3a-
BJIaHb:

1. IIpoBecTH aHANITUUHUI OIS Cy4acHUX 1HPOPMALIHHUX TEXHOJIOTIH CYIyTHUKOBO-
IO MOHITOPHHTY Ta iX 3aCTOCYBaHHs y c(hepi CTAIOT0 PO3BUTKY.

2. Hocniautu cnenudiuHi noTpedn YKpaiHu 1010 MOHITOPUHTY NPUPOJIHUX PECYPCIB,
3eMJIEKOPHCTYBAHHS Ta COLIATbHO-€KOHOMIYHHX IMPOLIECIB Ha PErioHaAIbHOMY Ta HaIllOHAJb-
HOMY PiBHSX.

3. BusiBUTH OCHOBHI NpoOJeMH Ta OOMEXKEHHS ICHYIOUMX CHUCTEM CYIYTHHKOBOTO
MOHITOPUHTY HIOAO IX IHTErpaLii y IpoIecH CTaJoro PO3BUTKY.

4. Po3poOuTH KOHLENTYalbHI MIJXOAN T4 METOOJIOTII0 BUKOPUCTAHHS CYITy THUKOBHUX
JaHUX JJI KOMIUIEKCHOI OLIHKHM CTaHy €KOJIOTITYHHMX Ta COLIaJIbHO-€KOHOMIYHUX CHCTEM B
VYkpaiHi.

5. O6rpyHtyBatu e(eKTHBHI MEXaHI3MH IHTerpaimii CYNyTHUKOBHX TEXHOJOTIH Yy
HallloHaJbHI 1HGOPMAIIIITHI CHCTEMH, IO 3a0e3MeUyI0Th MPUUHATTS CTPATETi9HO OOIPYHTO-
BaHUX pILIEHb Y cPepi CTANOro PO3BUTKY.
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Peanizaniss mocraBieHUX 3aBAaHb JI03BOJUTH CTBOPHUTH HAYKOBO-METOAWYHY OCHOBY
Ui €()eKTUBHOTO BUKOPHUCTAHHS CYIIYTHHKOBUX TEXHOJIOTIH y MpoLecax CTaloro pO3BUTKY
VYkpaiau Ta 3a0e3neunTh TIATPYHTS AJS HOJANBIINX NPAKTUYHUX JOCITIHKEHb 1 PHUHHATTS
YIPaBIiHCHKUX PillIEHb.

OcHoBHa yacTtuHa. CynmyTHUKOBI iH(pOpMaLiliHI TEXHOJIOTI y €Bpori MIMPOKO 3aCTO-
COBYIOTBCS JIi KOMITJIEKCHOTO MOHITOPHUHTY NPHPOJIHUX, arpapHUX Ta MPOMHUCIOBUX MPO-
1IeCiB, 10 OE3MOCepeIHbO CHPHUSIOTh TOCATHEHHIO Iyl ctamoro po3sutky (LICP) [2-9].
3HauHuil  mOTeHmian 3abe3meuyerbes Takumu mnatdopmamu, sk Copernicus, Earth
Observation for Sustainable Development (EO4SD), GoldenRAM, AgriSense, GEOSS,
MinLand ta INSPIRE, sixi iHTerpytoTh pi3HOPiHI JaHI JUCTAHLIMHOTO 30HAyBaHHS 3eMIIi,
aNropuTMU  OOpOOKHM BEJIMKUX JIAaHUX, INTYYHUH 1HTENEKT Ta METOAH MAIIUHHOTO
HaByanHs [2-11]. IIporpama Copernicus, peanizoBaHa €BpomeiicbkuM Cor030M, HaJIae
BIIKPUTUH JIOCTYNl O CYNYTHHUKOBUX JaHMUX Sentinel, 110 BUKOPUCTOBYIOTHCS AJISI OLIHKU
CTaHy CyIIi, BOJHUX pecypci, npubepexHux exocucreM atmochepu. [lani Sentinel-1 3a6e3-
MEYyIOTh BUCOKOTOUHUN pajjapHUN aHaJi3 3eMHOT MOBEPXHI, 1[0 3aCTOCOBYETHCS AJIS OLIIHKH
Ta KOHTPOJIIO MiJTOIJIEHb, pyXy IpyHTiB. Cepist Sentinel-2 Hamae crekTpaibHi 300pakeHHS
BHCOKOT PO3JLIBLHOI 3ATHOCTI, K1 3aCTOCOBYIOTHCS JIJIs1 MOHITOPUHTY POCIMHHOIO MOKPHUBY,
BUSIBJICHHS JIeTpajallii IpyHTIB Ta OLiHKK sKOocTi Boau. [lani Sentinel-3 BHKOpPHCTOBYIOTBCS
JUISL OIIIHKHM TeMIEepaTypH MOBEPXHI BOAM, CTAHY MOPCHKHX €KOCHUCTEM Ta KIIIMAaTUYHHUX I10-
Ka3HMKIB, a Sentinel-5p 3abe3meuye KOHTpoOJb 3a0pyaHEHHs atMochepn Ta KOHIIEHTpAIlii
ra3iB. Buxkopuctanus xmapHux oOuucienb 1 TexHonorii Data Cube no3Bossie iHTerpyBatu
BENIMKI MAacWBU JAHUX 13 PI3HUX JDKEpes, 31HCHIOBATH aBTOMAaTH30BaHYy oOpoOKky Ta (op-
MyBaTH aHAJITUYHI BUCHOBKHU Yy PEXUMI peallbHOro yacy. [HTerpaiisi CymyTHUKOBUX JaHUX
yepe3 riodansHi cuctemu, 3okpema GEOSS (Global Earth Observation System of Systems),
HiJBUILYE TOYHICTH 1 ONEPATUBHICTh NMPUHHATTS YIpPaBIIHCHKUX pilieHb. besymMoBHO mpo-
rpaMa Mae IJIaHU PO3LUIMPEHHS Ha 6 HOBUX MICIH cepen sKux [2]:

- CHIME: T'inepcnekTpajibHa Micisl Bi3yanli3alii HaBKOJUIIHBOIO CEpelOBHUIIA
Copernicus;

- CIMR: MikpoxsunbsoBuil pagiomerp Copernicus Imagine;

- CO2M: AnTponoreHHH MOHITOPUHT Byriekucioro razy Copernicus;

- CRISTAL: Anstumerp tonorpadii moisipHOro 601y Ta cHiry Copernicus;

- LSTM: MoOHITOpUHT TeMIepaTypy MOBEPXHi 3eMIIi;

- ROSE-L: Cucrema pagionokariiiiHoro croctepexxeHns L-niamna3ony.

Ile o3Havae, 1Mo 3’SIBUTHCSA OUTbIIE BIAKPUTHX JAaHHWX, IO JO3BOJHMTH BUPINTyBaTH
OuIbIIIE KOJIO MPUKJIAJHUX 3a/lad TH CaMHM IiJICHUIIOBATH poOOTYy HaJl po3poOKOI0 HOBHUX 1H-
bpacTpyKTyp I TOCATHEHHS IIJIeH cTanoro po3BuTKy. Ha pucyHky 2 mpencraBieHO poO3-
mupenHs micii Copernicus.
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Pucynoxk 2 - Pozmmpenns micii mporpamu Copernicus [2]

VY clIbCbKOMY I'OCIOJAPCTBI CYIYTHUKOBI TEXHOJIOT1T 3aCTOCOBYIOTHCS /ISl OL{IHKU CTa-
HYy IOCIBIB, BOJIOTOCTI IPYHTIB, BEreTAI[iHHUX IHJEKCIB Ta MPOTHO3YBaHHS BPOXKAWHOCTI.
[Tnardpopma AgriSense NOENHYIOTh CYIYTHUKOBI 300pa)K€HHs 3 JIOKQJIBHUMH METEOpO-
JIOT1YHUMH JAHUMH Ta BUKOPUCTOBYIOTh aJITOPUTMHU MAIIMHHOT'O HaBYaHHS JUIS MOJETIOBaH-
HSl POCTY KYJIBTYp 1 onTumizanii arporexnosoriii. EO4SD Agriculture 103Bosisie mporuo3ysa-
TH BpO’KaiHICTh, YNpPaBJIATH BOAHHMH peCypcaMH Ta BHECEHHSM JOOpHB, MiJIBUILYIOUU
e(QEeKTHBHICTb BHUKOPUCTaHHA 3eMejb. BHKOpHCTaHHS XMapHUX OOYHMCIIeHb 3a0e3rneuye
00poOKy BENMKUX OOCSTIB JaHUX Yy PEXHUMI pealbHOro 4acy Ta (OpMYBaHHS JETaTIbHHUX
AQHATITUYHUX 3BITIB [UIs ONIEPATUBHOTO YIIPABIiHHS arpOIPOMHCIOBUMH KOMIUTeKcamu [5-8].

CynyTHUKOBI TEXHOJOTIi TaKOXX 3aCTOCOBYIOTHCSI JJII MOHITOPHUHTY BHJIOOYTKY KO-
pucHux komnaiuH. [Ipoext Golden RAM iHTerpye rinepcrnekTpaibHi Ta paJapHi 1aHi BUCOKOI
PO3AUIBHOT 3aTHOCTI, T€0JIOTI4HI KapTH Ta aJITOPUTMH IUTYYHOTO 1HTEJIEKTY AJIs OLIHKH 3a-
MaciB KOPUCHUX KOMAaJUH 1 KOHTpoito ekonoriynux pusukis [10]. ITnarpopmu MinLand Ta
INSPIRE crpusitots ctasoMmy po3BUTKY TpHUYOI00YBHUX PETIOHIB, JO3BOJISIOTH OLIIHIOBATH
JeTpajaIiio 3eMeNlb Ta IUTAaHYBaTH PEKYJIbTHBAIIHI POOOTH 3a JIONMOMOTO CyYaCHHX
reoNpOCTOPOBUX aHATITUYHUX IHCTPYMEHTIB 1 IHTErpallii CymyTHUKOBHX Ta Ha3€MHUX JIaHUX.

Oco0nuBa yBara NpuaUISIETbCS MOHITOPUHTY BOJIHUX PECYpPCIB Ta NMPUOEPEKHUX 30H.
€Bporneiicbki miargpopmu, Taki sk Copernicus Marine Environment Monitoring Service
(CMEMS) ta MyOcean, 3aCTOCOBYIOTh CYITYTHHKOBI JIaHi BUCOKOI pO3JILIbHOI 3IaTHOCTI ISt
KOHTPOJIIO SIKOCTI BOJAM, MMPOTHO3YBaHHA MiATOIJIEHb Ta OLIIHKH CTaHy MOPCHKHX €KOCHUCTEM.
BukopucTaHHs aaropuTMiB IITYYHOTO IHTENEKTY Ta MOZENEH UYMCEeNbHOr0 MPOrHO3yBaHHS
JI03BOJISIE CBOEYACHO BUSBIIATH MOTEHLINHHI 3arpo3u Ta 3abe3nedyBaTH CTaJIHii pO3BUTOK BO/I-
HUX PECypCiB.
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Apanrarisi €BporenchbKoro J0CBiAy A0 YKpaiHCHKUX YMOB BIIKpPHUBA€ 3HAYHI MEPCHEK-
tuBM A peanizanii LICP Ha HarlioHanbHOMY PiBHI, 0OCOOJIMBO Y KOHTEKCTI BiTOY/IOBU KpaiHU
miclis 3aBepIIeHHs] MOBHOMAcIITa0HOI BiiiHU. B Ykpaini Bke Iil0Th HamioHaNbHI IpOrpaMu
JUCTAHIIMHOTO 30HIyBaHHSA 3eMJyi, sIKi YacTKOBO IHTErpylOTh aAaHi Sentinel Ta iHIIMX
MDKHApOAHUX CYMYTHHUKOBHX Miciil. Ciuparouuch Ha Te 1m0 YKpaiHa € arpapHo - MPOMHUCIIO-
BOIO KpaiHOIO, BUKOPUCTAHHS Cy4aCHHX CYIYTHMKOBUX IUIAT(OPM J03BOJIUTH 3[iHICHIOBATH
CHUCTEMHHI MOHITOPUHI CTaHy NMPUPOJHUX €KOCHUCTEM, OI[IHIOBATH SIKICTh MOBITPS Ta BOAM B
POMHCIIOBUX 1 ypOaHi30BaHMX 30HAX, @ TAKOXK MPOTHO3YBATH PHU3UKHU JAerpajamii 3emMensb 1
HACIIAKN CTUXIMHMX SBUIL, IO € KPUTUYHO BAXKIIMBUM IS BITHOBJICHHS 3pyHHOBAHUX TEPH-
topiii [11]. ¥V arpapHOMY CEKTOpP1 CYyTHUKOBI IJIaTHOPMH CIIPUATAMYTH ITiABHUIIICHHIO BPO-
JKalfHOCTI, ONTHUMI3allii BUKOPUCTAHHS BOJHHUX pPECypciB Ta 3a0e3MeueHHIO MPOJOBOIBYOI
Oe3reku. Y TipHUYild TPOMHUCIOBOCTI Ii TEXHOJIOTIT JO3BOJISIOThH OLIIHIOBATH CTaH POJIOBHIII,
IPOBOJUTH MOHITOPUHI BUAOOYTKY, IUNIAHYBAaTH PEKYJIbTHBALIMHI POOOTH Ta KOHTPOJIOBATH
€KOJIOT14HI PU3UKH. MOHITOPUHT BOJHUX PECYPCiB Ta MPHOEPEKHUX 30H HA OCHOBI CYITYTHU-
KOBUX JJaHMX, HA3€MHUX BHUMIPIOBaHb Ta AJIFOPUTMIB LITYYHOT'O 1HTEJEKTY CHpUSE CTAIOMY
PO3BUTKY, BIJHOBIEHHIO TEPUTOPIM Ta MiHIMI3alii HETaTUBHOTO AaHTPOIOT€HHOTO
BBy [11]. JIns edekTHUBHOrO BIPOBAIKEHHS CYNMYTHHUKOBUX TEXHOJOTIH B YkpaiHi y
MICISIBOEHHUH TIepioa HeoOXigHa po30yaoBa HAI[IOHATBLHOI OOYMCITIOBAIBHOI Ta aHATITHYIHOT
1H(QPACTPYKTYpH, CTaHAAPTH3AIIS T€ONPOCTOPOBUX JAHUX, IHTErpalis Pi3sHOPIIHUX JHKEepel
iH(popMarii Ta MAroToBKa BUCOKOKBaIi(hikoBaHUX (haxiBLiB y chepi TUCTAHIIHHOTO 30HY-
BaHHS 3eMJil, OOpOOKH BENIMKUX JaHUX 1 BUKOPUCTAHHS QJITOPUTMIB IITYYHOI'O 1HTENIEKTY.
AnanTaiiisi cy4acHUX €BponeichbKUX miuaTdopM A0 ocoOIMBOCTe TepuTopli Ykpainu, 3a-
0e3neunTh MiABUIICHHIO epeKkTuBHOCTI peanizauii L{CP, npupogHux pecypcis, BIAHOBIECHHS
Ta PEKOHCTPYKIIIIO 3pyHHOBAHUX TEPUTOPIN, €KOJIOTIYHY Oe3NeKy Ta MpOoJOBOJIbUY CTaOlIb-
HICTb Ha HalllOHAJTLHOMY PiBHI.

BucnoBku. Y pe3ynbTaTi MPOBEACHOTO JOCTIHKEHHS OyJI0 CUCTEMATHU30BAHO CYYacH1
HiAXOU Ta TEXHOJIOT1] 3aCTOCYBaHHS 1H(QOPMAIIMHUX CYYTHUKOBUX MJIaT(GOpM y KOHTEKCTI
JIOCATHEHHS LI CTaJIoro po3BUTKY. AHali3 €BPONEWCHKOTO JOCBiAY 3aCBiUUB, IO IHTE-
rpamisi CynyTHUKOBUX JaHMX 13 CyYaCHUMHU iH(OpMaIliiiHO-TEXHOJIOTTUHUMH 1H(PPaACTPYKTY-
paMu, BKIIIOYHO 3 XMapHUMM OOUYMCIECHHSIMM, CUCTEMaMH MAlIMHHOTO HABYaHHS Ta IHCTPY-
MEHTaMH T'€0NPOCTOPOBOT aHATITUKH, 3a0e3neuye e(heKTUBHUI MOHITOPUHT CTaHy MPUPOJIHO-
r'O CEpeIOBHINA Ta COIiaIbHO-eKOHOMIYHOT JisSTbHOCTI.

OcobnuBy yBary Oymo mnpunineHo mnatdopmam Copernicus, GoldenRAM Tta
EO4SD/AgriSense, ski JeMOHCTPYIOTh BHCOKMH piBEeHb TEXHOJOTIYHOI iHTerparii Ta Hajaa-
I0Th IIUPOKHI CIIEKTP CepBiCiB — Bij 300py Ta 00pOOKH CYIMyTHUKOBHUX 300paxeHs 10 Gop-
MYyBaHHS aHAJIITUYHMX 3BITIB, 110 BUKOPUCTOBYIOTHCS JIUISl HPUNHHATTS yIPaBIIHCHKUX PILICHb
[2-10]. Hocsin €sporneiicbkoro Coro3y miATBEpKYE 3HAYHY €(PEKTUBHICTH TAKUX CHUCTEM Y
peatizailii 3aB/laHb €KOJIOTTYHOTO MOHITOPHHTY, YIPABIIHHS 3€MEJIbHUMHU PECYpCaMH Ta KOH-
TPOJIIO 32 BUOOYTKOM KOPUCHUX KOTIATHH.

BaxnuBuM acmekToM € TOTEHIIHHA ajanTarlis 3a3HaueHUX TEXHOJIOTIH 110 YMOB
Ykpainu, 0coOJIMBO y KOHTEKCTI BIIHOBJIGHHS Ta CTAJIOT0 PO3BUTKY TEPUTOPIH MICisl 3aBep-
IIEHHSI TOBHOMACIITa0OHO1 BiifHH. BUKOpHCTaHHS CYITyTHUKOBOTO MOHITOPHHTY MOXKE 3a0e3-
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MIEYUTH OLIHKY CTaHy 3€MeJlb, BOAHUX PECYPCiB, IHYPACTPYKTYPH Ta MPUPOJHUX EKOCUCTEM,
a TaKOXX MiJBUIIMTU TPO30PICTh 1 €()EeKTUBHICTH YNPaBIIHCHKUX pIlIEHh HA BCIX eTamax
BiIOy/10BH.

OTxe, iHpOpMAIIiHHI CYTyTHUKOBI TEXHOJIOTIi € KIIOYOBUM 1HCTPYMEHTOM KOMILIEKC-
HOTO MOHITOPHHIY Ta IIiJTPMMKM CTajJOTO PO3BUTKY. IXHE BIPOBAIKEHHS B HAIIOHAJBHY
NPAaKTUKY 37aTHE 3HAYHO MiJBUIIMTH €(PEKTHUBHICTH YNPaBIIHHSA HNPUPOTHUMH pPECYpCamH,
3MEHIIUTH HETaTUBHHUW BIUIMB AaHTPOIOTEHHHMX (D)aKTOpPiB HAa HABKOJIMIIHE CEPEIOBHUIIE Ta
crpusTH HOPMyBaHHIO HAYKOBO OOIPYHTOBAHUX CTpPATETiil pO3BUTKY ACPIKABH.
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Information technologies for satellite monitoring of sustainable development
This article examines modern satellite monitoring information technologies and their
application for supporting sustainable development in Ukraine. The concept of sustainable
development is considered as a foundation for forming effective socio-economic and envi-
ronmental policies, aimed at harmonizing economic growth, rational natural resource man-
agement, and environmental protection. Particular attention is given to the challenges of re-
storing natural complexes and effectively managing land, water, and forest resources, which
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have been exacerbated by intensive anthropogenic pressures and the consequences of the full-
scale war.

The European experience of integrating satellite platforms, such as Copernicus,
EO4SD/AgriSense, and GoldenRAM, is analyzed, demonstrating the high efficiency of com-
prehensive monitoring of environmental, agricultural, and industrial processes through the
use of big data processing algorithms, artificial intelligence, and geospatial analytics. It is
shown that the integration of satellite data with modern IT infrastructures enables operation-
al control of ecosystem status, crop yield forecasting, water resource management, and as-
sessment of ecological risks associated with mineral extraction.

The article identifies key challenges for the Ukrainian monitoring system, including in-
sufficient national computing infrastructure, lack of standards for integrating heterogeneous
data sources, and a shortage of qualified specialists. Conceptual approaches and methodolo-
gies for using satellite data to comprehensively assess the state of environmental and socio-
economic systems in Ukraine are proposed.

It is substantiated that the implementation of these technologies will enhance the effec-
tiveness of national sustainable development policies, increase transparency in decision-
making, support post-war restoration and reconstruction of territories, ensure environmental
safety, and promote food security at the national level.
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