TEOJIE3IS TA BEMJIEYCTPIN / GEODESY AND LAND MANAGEMENT

YK 528.4:502.5+504.064.2 DOI1:10.33744/0365-8171-2025-118.1-167-179
UDC 528.4:502.5+504.064.2

IF'EOAE3UYHI METO/JU OUIHIOBAHHSA TA IIPOI'HO3HOI'O MOHITOPHUHI'Y 3BEMEJIBHUX
PECYPCIB B YMOBAX KJIIMATAYHUX TPAHC®OPMAIIINI

GEODETIC METHODS OF ASSESSMENT AND PREDICTIVE MONITORING OF LAND
RESOURCES IN THE CONTEXT OF CLIMATE CHANGE

Cepooe Muxkona I'eopeitiosuu, 00kmop eKOHOMIUHUX HAYK, Npogecop, OeKaH
Gaxyrememy  ciopomemeoponocii i exonoeii, OdecvoKuil HAYIOHATLHUL
yuigepcumem  im. 11 Meunuxosa, m. QOoeca, Vkpaina. e-mail:
serbovng(@gmail.com

http://orcid.org/0000-0002-0220-6745

Hlemakin Muxaitno Bacunvosuu, xanouoam cilbCbKo20CNOOAPCLKUX HAVK,
doyenm, 3acmynHuxk 3agioysawa Kageopu, YMaHCoKuil HAYIOHATbHUL
VHigepcumem, M. Ymanwv, YKpaina. e-mail: misha.uman@gmail.com

https://orcid.org/0000-0002-3621-1446

IlIpoxkonenxko Hamania leaniena, xanouoam eKOHOMIYHUX HAYK, OOYeHM
Kagedpu eeodesii ma s3emaeycmporo, CymcvKuil HAYIOHATLHUL AepapHull
yrigepcumem, m. Cymu, Yrpaina. e-mail: bilanp79@gmail.com

https://orcid.org/0000-0001-5046-6122

AHortanisi. CTaTTs NpHUCBSYCHA PO3BUTKY TI'EOE3UYHHX METOMIB Ta CTBOPEHHIO BHCOKOTOYHHX
CHCTEM MOHITOPHHTY 3€MENIbHUX PECcypciB y KOHTEKCTI 3MiHM KiiMaTy. BOH aHamizye mixxomw [0
(hopmyBaHHs TeoiH(GOPMAIifHOI OCHOBH aJaTHBHOTO YIIPABIIHHSA 3€MJIEKOPHCTYBAaHHIM. AKTYalbHICTh
JOCITIKEHHST 3yMOBJICHA IHTCHCHBHUMH KIIMAaTHIHUMH TpaHCPOpMAIliIMH, SKi BIDIUBAIOTh HA MPUPOIIHI
NpPOIIECH Ta BUMAraroTh TOYHHMX IHCTPYMEHTIB JJIsi TIPOTHO3YBAaHHSI CTaHy 3eMellb. [ eoJe3udHi CHUCTEMH
3a0e3neyaTb MPOCTOPOBY OCTOBIPHICTH AaHHMX, HEOOXIOHHMX Uil e€(peKTHBHOTO YMPAaBIiHHA pecypcaMu B
YMOBax €KOJIOTIYHOI HecTalOimbHOCTI. MeTafociikeHHsT 30CepekeHi Ha po3polIi Treoe3ndHo
OpPIEHTOBAaHWUX METOJIIB CTBOPEHHS TPUBHMIPHUX MOJIEICH Ta KOTHITHBHHX KapT I aHajizy Ta
MPOTHO3YBAaHHA 3MiH 3eMeNbHUX pecypciB. Llial BKIIOYAOTH MiABHIICHHS TOYHOCTI MOHITOPHHLY Ta
CTBOPEHHSI OCHOBHU JUIS QJallTUBHOTO IUIAaHYBaHHS PO3BHUTKY 3eMenb. JOCHiIKEHHS BKIIOYAE T'€0JIe3HMYHi
BHUMIPIOBaHHS, JaHI MTUCTAHIIIHHOTO 30HIyBaHHS Ta MporpaMHe 3abe3medeHHs, ArcMap ta ArcScene. Jlms
cTBOpeHHs 1udpoBux Mmoxaeneit miciepocti (DEM) Oyio ckinageno TIN-momenb, a TEKCTypy CTBOPSHO Ha
OCHOBI BUCOKOSIKICHUX CyITyTHUKOBHX 3HIMKIB (SPOT, QuickBird). ABToMaTH30BaHy BEKTOPH3aLil0 KOHTYPIiB
OyJI0 TPOBEACHO 3 BHUKOPHUCTAHHSAM PI3HHX alITOPUTMIB Kiacudikamii. OTpuMaHi pe3ysbTaTH BKIIOYAIOTH
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TPUBHMIpPHI MOJIeNi 30HYBAaHHS 3€Mellb 3 BHKOPUCTAHHSAM «IPU3MOBHX KapT» Ta 00'€MHHX Jiarpam, IO
BIOOpaXkalOTh ~MacIITa0M aKTUBHOCTI Ta JMHAMIKy 3MiH. Po03po0jieHO TEXHOJOTIYHY CXeMy
reoiHQOpMaiifHOro MOHITOPHUHTY, SIKA IHTErpye re0Je3NyHi 1aHi [UI1 MPOTHO3YBaHHA Jerpaalii IpyHTIB Ta
OIIHKKM eKoJIoTiyHuX pusnkiB. DEM Ta makeTtn, cTBopeHi B ArcScene, 3a0e3MmedyroTh BHCOKY TOYHICTh
IPOCTOPOBOrO  aHamizy. [lepcriekTMBHM  MOJANBIIMX  JOCHIIPKEHb  BKJIIOYAIOTh  BIOCKOHAJIECHHS
ABTOMATH30BaHUX CUCTEM BEKTOPH3allii Ta IHTETPaLilo JIIOJICHKOTO THTENIEKTY Uit 0OpOOKH reonpOCTOPOBUX
naHux. Po3poOka GararomacmtabHUX MOJeNel Ta po3MMpPeHHs 0a3 TaHUX MiABUINATH TOUYHICTh IPOTHO3IB Ta
OTITHMI3YIOTh YIPAaBIIiHHS 36MEIbBHUMH PECYPCaMHU Y CBIIOMOCTI aKTHUBICTiB OOPOTHOH 31 3MIHOIO KITIMATY.

Knawu4oBi ciioBa: reojesisi, MOHITOpUHT 3eMellb, IH(pPOBa MOJIENb penbedy, 3MiHA KIiMaTy,
MPOTHO3YBaHHSA, TeoiH(OopMaLiiiHi TEXHOJIOT1].

BeTyn. AKTyanbHICTB TOCIIIKEHHS 3yMOBJIEHA TOTPE00I0 B CHCTEMHOMY 1 HAYKOBO OOTPYHTOBAHOMY
3a0e3eYeHHI e()eKTUBHOTO YIIPABIIIHHS 3€MEIIbHUMU PECYPCaMU, SKi € 0a3UCHUM KOMITIOHEHTOM €KOJIOT19HO1
0e3mneKH, eKOHOMIYHOTO PO3BUTKY Ta COIialibHOI cTabimbHOCTI Oynmb-sikoi nepkaBu. B ymoBax 3pocTaHHS
KJIIMAaTHYHUX PHU3WKIB, MO0 TPOSBIIIOTECS y (GopMi OIMyCcTemoBaHHS, Aerpajarlii IPYHTIB, IiIBUIICHHS
epOo3iiHUX MpPOIECiB Ta HECTAOIILHOCTI TiAPONIOTIYHOTO PEXUMY, 0COONMBOI Bard Ha0yBae BIPOBAKEHHS
IHHOBAaIIMHUX T€0IC3MYHUX TEXHOJIOTIH, SKi JI03BOJIAIOTH 3IHCHIOBATH OCTIHHUI MOHITOPUHT CTaHY 3eMEIb
Ta 3a0e3MeuyIOTh BUCOKY TOUHICTh Y BHSBJICHHI IIPOCTOPOBO-YACOBUX 3MiH IPHUPOTHOTO CEPEIOBHUIIA.

CyuacHe yNpaBliHHS 3€MENLHUMH pecypcaMu MOTpedye iHTerpamnii reoiHpopMaliiHUX CHUCTEM,
JIUCTAHIIMHOTO 30HAYyBaHHS 3eMili, aBTOMAaTU30BAHOTO aHAII3y NAaHUX 1 T€OJC3UYHOTO MOJCITIOBAHHS IS
IOCATHEHHS 30aJIaHCOBAHOIO IMOE€IHAHHA €KOHOMIYHOI JOILIJIBHOCTI Ta €KOJOriYHOI BiamoBigaabsHocTi. Came
3aBISKH TaKUM IIAXO0JIaM CTa€ MOXUIMBHM HE JIUIIE CBOEYACHO OLIHIOBATH CTaH MPHPOIHUX €KOCHCTEM i
MPOTHO3YBaTH MMOBIpHI HETaTHBHI HACTIJIKW BiJl TOCIOAAPCHKOTO BTpY4YaHHs, a i ¢opmyBatH eeKkTUBHI
YIPaBIiHCHKI PillIeHHS Ha OCHOBI iHTETpallii BEHKOro 00CATY IPOCTOPOBUX 1 CTATHCTUYHHX JaHUX. B Takux
YyMOBax BIJICYTHICTh IIUTICHOI KOHIICTIi MOHITOPHHTY Ta YNPaBIiHHA 3EMEIbHHMH pecypcamu i3
3aCTOCYBaHHSIM I'e€OJIC3NYHMX MiIXOIB 1 HU(POBUX TEXHOJOTIH 3HAYHO YCKIIAJIHIOE PeaTi3alliio MPUHIUITIB
CTaJIOTO 3eMJICKOPUCTYBaHHS, MPU3BOAUTH J0 (PparMEeHTapHOT0 MPUNHSATTS PIlICHb 1 CIPUYUHSIE HE3BOPOTHI
€KOJIOTIYHI Ta comiaNbHi BTpaTH. 30KpeMa, Hee(peKTHBHICTh ICHYFOUNX METOIiB KOHTPOITIO 32 CTAHOM 3€MeIb
CTa€ OJHUM i3 YMHHHKIB MOTVIMOJCHHS KJIIMAaTHYHOI KPU3W, 3POCTAHHS HABaHTA)XKEHHS HA HABKOJUIIHE
CEpEeIOBHIIE, BTPATH POJIOYOCTI IPYHTIB, PU3UKIB TEXHOTCHHUX aBapiid, 3HIKEHHS BapTOCTI 3eMEIbHHX
AKTHUBIB 1 IOTiPIIEHHS AKOCTI )KUTTS HACETICHHS.

AHagi3 ocTaHHiX xochaimkenb i myOaikamiii. Orsim HayKoOBOI JITEpaTypH 3acBildye€ HAyKOBY
3alliKaBJICHICTh Y BAOCKOHAIICHHI TEOPETUYHUX 1 MPAKTUYHUX 3aca]] YIPABIiHHS 3eMENIbHIMU PecypcaMu Ha
OCHOBI CyyacHHX ITU(POBUX iHCTpyMeHTIB. Y mpartsix JlomOpoBchka O. [2]; Benstuncekuit A., Copokina K.,
Mamomnog K., Kosanenko JI. [13] po3risgaroThes pi3HOMaHITHI aCTIEKTH BIIPOBADKEHHS Te0iH(GOpMaIiifHIX
CHCTEM y MpOIECH KaJacTPOBOI MisUIBHOCTI, 3eMJICYCTPOIO, €KOJIOTIYHOTO MOHITOPHHTY, 30€pexeHHs i
OXOpPOHH 3€MeJb, a TAKOXK — 3arajbHi NMUTaHHsS 3a0€3MEUCHHSI CTaJIOr0 PO3BHTKY TEPUTOPIH IIISTXOM
urdpoBoi TpaHcPopMarii yIpaBIiHCHKUX PillieHb Y cepi 3eMICKOPUCTYBAHHS.

Ocob6muBa yBara B nocmimkernHi Cutauk O., be3maras JI. [8] mpuaineHa oOrpyHTyBaHHIO METOIOJIOT 11
BukopuctanHs ['1C-TexHomoriii ans CTBOpeHHS €()EKTHMBHUX MEXaHI3MIiB MOHITOPHHTY CTaHy 3€Meilb Y
JUHAMIYHUX TPUPOIHO-KIIMATHYHUX YMOBAX, IO 3MIHIOIOTHCSA i BIUIMBOM TJI00QTBFHOTO TMOTEILTiHHSA,
3MIIICHHS Ce30HHUX PEKUMIB Ta 3pPOCTAHHS YaCTOTH CKCTPEMAILHUX TIOTOIHUX SIBUIL. Y poOOTaxX MPOBiIHIX
yuennx, Takux sk @eit K., Pex6eprep K., ®oiir K. [15], meranpHO mpoaHani30BaHO MUTAHHS CTBOPEHHS
nu(ppoBUX KaZacTPOBHX MOJIENICH, BIPOBA/PKCHHS CYIMyTHHKOBOTO 30HAYBaHHS Ta (OPMYBaHHS
KOMIUTIEKCHUX 0a3 JaHWX JUTSl IPUHHATTS PillleHb y cdepi afalTHBHOTO 3eMJICKOPUCTYBaHHS.

Cepen BITYM3HSHUX AOCIHIIHUKIB, Ydsl AisIbHICTH CYTTEBO BIUIMHYJA Ha (pOpMyBaHHS CydacHOTO
VSBJICHHS TIPO T'e€0JIE3UYHE MPOTHO3YBAHHS 1 MPOCTOPOBE MOJCIIOBAHHS, CIiJl Bi3HAYMTH HAYKOBI Mpalli
Bepreren C. ta iH. [1]; Morunpauit C. Ta iH. [6], B SKMX HaJaHa OIlIHKA €KOHOMIYHOi €(eKTUBHOCTI
3eMIICKOPHUCTYBaHHS Ta aBTOMATH3aIlii MPOIECIiB 3EMIICYCTPOIO dYepe3 IHTEerpariro OararopiBHEBOI
reonpoctopoBoi iHpopmanii. Oxpemy yBary B poOoti SAmemunens T. [12] mpuaineHo iHdopmamiiiHOMy
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MOJICJIIOBaHHIO CKJIAAHUX MPUPOJHO-TEXHOTEHHUX TEPUTOPIaIbHUX CHCTEM, JIe BUKOPHCTAHHS Te€OAC3HUHUX
METO/IIB JTO3BOJIsiE He JuIIe (PiKCyBaTH Ta OMHCYBATH MPOCTOPOBI 3MiHH, a i mependavaTd JOBTOCTPOKOBI
HACTIIKH aHTPOIIOTEHHOTO THUCKY Ta KIIiMaTWYHUX TpaHcdopmariii. He3axkaroun Ha HasBHICTh 3HAYHOTO
HAYKOBOTO AOpOOKY, CydyacHHWI HayKOBUH ITUCKYpC JOCI HE Ma€ y3roHKEHOr0 MiAX0Ay MO0 CHcTeMaTh3amil
Ta TPAKTUYHOI peaii3alii KOMIUIEKCHOTO MOHITOPHHTY 3eMelb B yMOBaX 3MIiHM KIIMaTy, IO CTBOPIOE
moTpedy B MOJAIBIINX MiXAUCIHUIUTIHAPHUX JTOCTIDKEHHAX. 30KpeMa, aKTyaJbHUM 3aJIAMIAETHCS MTATAHHS
IHTerpaIlii Teo/Ie3NYHUX i EKOJIOTIYHHX Y €MHY IIPOTHOCTUYHY TIATGOpMY, SKa MOTiIa O CTaTh iIHCTPYMEHTOM
Uil GOPMYBaHHS HONITUKU CTAIOTO YIPaBIiHHS 3eMEIbHUMH PECYpPCaMH KpaiHH.

Mema cmammi — NOCTIINTH TIPAKTHYHY 0a3y BUKOPHUCTAHHSA CYYacCHHX T'CONE3MYHHUX METOIIB Y
CHCTEMI MOHITOPUHTY Ta MPOTHO3YBaHHS CTaHy 3eMEJIbHUX PECYpCiB B YMOBAX KIIMATHYHUX 3MiH.

3aBaaHHA J0CTiUKeHHS:

— BUSIBUTH MOJKJIMBOCTI T€OAEC3UYHUX TEXHOJOTIH i ikcallii MpocTOPOBUX 3MIH y TPUPOIHO-
TEeXHOTCHHUX JIaHAmadTax;

— OL[IHUTH €(PEeKTUBHICTh HUPPOBHUX MOAeIel pelbedy y 3amadax MOHITOPUHTY Ta HPOTHO3YBaHHS
Jerpananii IpyHTiB;

— OOTpYHTYBaTH TEXHOJIOTIUHY cxeMmy iHTerpamii manmx JI33, reome3swyHnX BUMIPIOBAHb |
aepooTO3HIMaHHS Y €IUHY CUCTEMY ITPOCTOPOBOTO aHANTI3Y;

— 3aMpOTOHYBAaTH METOAOJIOTIIO iMiTalii aepodOTO3HIMAHHS K IHCTPYMEHTY MiJIBUIIEHHS TOYHOCTI
re0JIe3NYHOT0 MOHITOPHHTY 3€Mellb.

Bukaax ocHoBHOro marepiany. KoHncraramis ¢akry KIIMaTH4YHUAX TpaHchopmaiid, mo aexaii
IHTEHCHBHILIlE BIUIMBAIOTh HAa IWHAMIKY HPUPOAHUX MpPOLECiB, GopMye HEOOXigHICTH y CTBOPEHHI Ta
MiATPUMaHHI BHUCOKOTOYHUX TEOAE3MYHUX CHCTEM, SKi 3a0e3NedyloTh NPOCTOPOBY JOCTOBIPHICTH i
AHAMITHYHY TIMOWHY IPOTHO3YBAHHS CTaHY 3eMEIbHUX pecypciB. I'eone3nyna ocHoBa reoiHdopmMariitHoro
3a0e3MeUYeHHs, Ka BKIIOUaE B cebe CYKYIMHICTh HUPPOBUX KapTorpadiuHUX MaTepiatiB, 3BeACHUX 0 €IHHOT
KOOPJMHATHOI CUCTeMH Ta c(hOPMOBAHUX BIAMOBITHO A0 YHi()iKOBaHUX MPHUHIUIIB OMUCY ¥ BimoOpakeHHs
MIPOCTOPOBHX OO’E€KTIB, BiMirpac KIIOUOBY pOJIb y (GopMyBaHHI €()EKTHBHOI CHCTEMH MOHITOPWHTY H
aJIalITHBHOTO YIIPaBIIiHHS 3eMJIeKOpUcTyBaHHAM (puc. 1.) [7, c. 98].

e ————

Pucynox 1 — TpuBuMipHa MOJIENb OILIHIOBAILHOTO 30HYBAHHS 3€MEIbHUX PECYPCIB 3 YpaxyBaHHIM
MPOCTOPOBHX BiJIMiHHOCTEH (ITOOY0OBaHO HA OCHOBI [9])
Figure 1 — Three-dimensional model of land resources assessment zoning taking into account spatial
differences (based on [9])

3 ormagy Ha Te, IO MPOIeC CTBOPEHHS TaKol T'eOJe3MIHO-OPIEHTOBAHOI 0a3w € HaA3BHUYAHHO
PECYPCOMICTKMM Ta MOTpeOye 3HAuHUX (HPIHAHCOBUX, TEXHIYHHUX 1 KaJPOBHX BHTpAT, 1 EKOHOMiYHA
JIOLITBHICTh BHIIPAB/aHA JIMIIE 32 YMOBHU PETYJISIPHOTO OHOBIIEHHS JaHUX Ta OE3MEPEepPBHOTO KOHTPOIIO 32
3MiHaAMH ITapaMeTPiB 3eMENbHUX TIITHOK y TIpocTopi i waci. Came reonesis, K HayKa i IPpaKTHYHA MisITEHICTD,
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3a0e3neuye pyHAaMEHT AJ MiATPUMKH CUCTEMH B aKTyaJbHOMY CTaHi, JO3BOJIIIOUH ONEPATUBHO (iKCyBaTH
npoctopoBi aedopmarii, 3MIHH MeX 3eMeNnb, 3CYBH, €pO3iifHi TpOLECH Ta iHIII MPOSBU EKOJOTIYHOI
Jectadinizaliii, 3yMOBJICHOT 3MIHOIO KIiMary. Y MeXaX Cy4acHUX JIOCIIKEHb, IO CTOCYIOThCS ITiBUIICHHS
e()eKTUBHOCTI IPOCTOPOBOTO aHANI3y B yMOBaX KIIMAaTHYHUX 3MiH, OCOOJMBE 3HaUeHHS HaOyBae po3poOKa
MYJIBTHMACIITA0OHNX TPUBHUMIPHUX MOJIEJCH, 3MaTHUX Bi3yali3yBaTH Ta CTPYKTYpyBaTH CKJIaJHI TaHI PO
CTaH 3eMeJIbHUX PECYPCIB HAa OCHOBI I'€OIC3UUHUX BUMIPIOBaHb [21]. 3amporioHOBaHi re0e3UUHO OPIEHTOBAHI
MiAX0Ou A0 MoOYJOBU TPUBHMIPHUX KOTHITUBHHX KapT AAlOTh 3MOTY He Juile (iKCyBaTH TEPUTOpiasibHI
3MiHH, a  TPOTHO3YBATH TpaHC(HOPMAIIiil Y CTPYKTYPi 3eMIICKOPUCTYBaHHS Ha OCHOBI HU3KH IMPOCTOPOBUX Ta
€KOJIOT1UYHHMX 1HIUKATOPIB.

[epmmii i3 po3rasSHYTHX BapiaHTIB Bisyamizalii, L€ Tak 3BaHa «KapTa-MPHU3May», M0 IOETHYE
re0Ie3UYHy TOYHICTH 1 Bi3yaJbHY BHUPA3HICTH AJISl MPOCTOPOBOTO MOJEIIOBAHHS 30H OAHOPIAHOTO CTaHy YU
BapTOCTI 3€MEJIbHUX MIISIHOK, BKJIIOYAIOYM X BEPTUKAIbHUII BUMIp y MEXaxX OIHOTO IIOKa3HHUKOBOIO
nianasony. Taka kapTa He JIUIIE OKPECIIOE MEXKi 30H, a i 3a JOMOMOTOI0 KOJIIPHOT MaliTpy, IO BiAMOBiAaE
[IEBHUM pPIBHSAM OIIIHKH, J03BOJISIE iHTETPYBAaTH JIOAATKOBI MapaMeTp SK TO IMIIBHICTH iH(PACTPYKTYpH,
TPAHCIIOPTHY MOCTYITHICTh, BIIOAJICHICTh IO COIIIAJIbHUX OO’€KTIB, IO y MOEIHAHHI 3 TCOMEC3MIHUMHU
KOOpJIUHATAMH 3a0e3Iedye BUCOKY TOUHICTh MPY aHaji31 TePUTOPIaIbHOT HEPIBHOMIPHOCTI PO3BHUTKY 3eMEJb
(puc. 2.) [4, c. 20].

Jpyruii MeTo[, SIKUi aKTUBHO 1HTEIPY€ThCA B T€0I€3UYHY IIPAKTHKY IPOrHO3YBaHHS, IPYHTYETHCS Ha
no0yZ0BI TPUBUMIPHUX 00’€MHUX JiarpaM Oe3MocepelHbO B CTPYKTypi KaprorpadidHoro mpocrtopy. Taki
JiarpaMu JaroTh 3MOTY JOCTIAHUKY OJHOYACHO OL[IHUTH B3a€MO3B’A30K KiIbKOX YHHHHKIB, IO BIUIMBAIOTh
Ha CTaH 3€MEJIbHUX PECypciB, BKIIOYHO 3 aHTPONOT€HHUMH BIUIMBAMH Ta MPUPOJHUMHU XapaKTEPUCTUKAMHU
IiISHKA. B yMoBax 3MiHM KJIiMaTy, KOJIM 9acoBHM (akTop HaOyBae KpUTUIHOTO 3HAYCHHS, Bi3yasizamis 3a
JOTIOMOTOI0 BEPTHKAJIBHUX CTOBIILIB: MapaMeTpiB penbedy, BOJIOTOCTI IPYHTY, IIIIBHOCTI POCIMHHOTO
MTOKPHBY Ta 3a0e3nedye OaraToBUMIpHE Te0/Ie3ndHe MPEACTABICHHS JUHAMIKH 3MiH TOIIo [3, ¢. 261].

Tpertiit cioci® TpuBUMiIpHOTO KapTorpadyBaHH Takok 0a3yeThCS Ha CTBOPEHHI 00’ eMHUX rpadikis,
OJTHAK Y I[bOMY BHIAJKY HIIEThHCS PO MOOYI0BY CKIAJACHUX JiarpaM, e KOJKeH CErMEHT BiloOpakae MUTOMUI
BHECOK KOHKPETHOTo (hakTopa Yy 3araibHUM TNOKAa3HUK — piBeHb Jerpajanii IPYHTIB YM 3HHUKEHHS
MIPOAYKTUBHOCTI 3eMITi.

Pucynox 2 — KornitrusHe O-I_IiHIOBaJ]bHe 30HYBaHHS TEPUTOPIi 3 ypaxyBaHHIM MPOCTOPOBHX (hakTopiB
3eMJIEKOPUCTYBaHHA [16]
Figure 2 — Cognitive evaluative zoning of the territory taking into account spatial factors of land use
[16]
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s yHidikamii mpocTopoBUX mapaMmeTpiB i 3a0e3neueHHs MOPiBHIOBAHOCTI, 3HAUE€HHS PUBOSATHCS
JI0 €TMHOT IIKAJH, HANPHKIAA, Y BHUIJIAAI BiJCOTKIB, IO BiKPHBA€E MOXJIHMBOCTI JJIsI CTAHIAAPTH30BAHOTO
aHaJi3y BIUIMBIB pi3HOI MpUpoan. Y MexXax 3IiHCHEHHS MPOTHO3YBAaHHSA Ta MOHITOPHHTY CTaHy 3eMEIbHUX
pecypciB B yMOBax TJ00aJbHUX KIIMAaTHUYHHAX 3MiH OCOOJHMBY pOJb BiAirparOTh re0Je3UyYHi METOIH, LIO0
3a0e3MevyoTh TOYHY MPOCTOPOBY (iKkcalito Ta BigoOpaxxeHHS TpaHc(opmaiiidi MPHPOTHO-TEXHOTEHHHIX
teputopid. OMHAM i3 KIIOYOBMX HANpPSMIB Takoi FISUTBHOCTI € aBTOMATH30BaHA BEKTOpPH3AIlisl KOHTYPIB
3eMeIbHUX O0’€KTIB 3a pe3ysibTaTaMH AMCTaHIliiiHOro 3oHayBaHHs 3emmi (JI33), ska 3mifiCHIOETBCS 3
BUKOPUCTaHHIM alNropuTMiB knacuikauii [5, c. 204]. Y KoHTEKCTI 3MiHM KIiMaTy, sika CyTTEBO BIIMBAE Ha
xXapakTep (YHKIIIOHYBAaHHS IPHPOTHO-TEXHOTCHHUX TEPHUTOPIAIbHUX KOMIUIEKCIB, 3pOCTa€ 3HAYCHHS
CTBOpEHHsI 0a3 T€O0AC3UYHO Y3TO/KEHHMX JaHUX, SKi JI03BOJSIFOTH BIJICTEXKYBATH IUHAMIKY 3MiH y CTaHi
3eMeNbHUX pecypciB (puc. 3.).

Crnix 3a3HAYUTH, IO TMOMIOHI KOMIUIEKCH YacTO MAalTh HOPMATHBHO BH3HAUYCHI MapaMeTpu
JOTTYCTUMHUX HaBaHTaXEHb, €KOJIOTIYHOI CTIMKOCTI Ta TPAaHUYHUX KOHIIEHTpPAIiH 3a0pyIHIOIOUHX PEUOBHH,
AK1 BKa3aHi y YAHHUX 3aKOHOJABUMX Ta CaHITAPHHUX NOKyMeHTaX. OTKe, MOHITOPHHI TaKUX TEPUTOPIH He
MOBHHEH OOMEKYBATUCh JHIlle (IKCALIE 3MiH, & Ma€ BKIIOYATH TE€OJE3UYHO TOYHE MPOTHO3YBAHHS
CIIEHapiiB iX MOJANBIIOTO BUKOPUCTAHHS Ta BIUIMBY Ha €KOJIOTIYHY piBHOBary. l'eomesis, y IMoemTHaHHI 3
reoinopMaIlifHUMKU TEXHOJIOTISIMM Ta JaHWMH JTUCTAHLIWHOTO 30HIYBaHHS, CTBOPIOE MIATPYHTS MJis
(hopMyBaHHS PO3TaNyKCHUX 0a3 JaHUX, SKi OXOILTIOIOTH 1H(OPMAIIiFO 3 Pi3HUX YacoBUX mepiomiB. Came 11i
0a3u CIyIyIOTh OCHOBOIO IS TMOOYIOBH MoOHEJeH, 3MaTHUX IMITyBaTH MaWOyTHI 3MiHH Ta BUSABJISTH
MOTEHIINHI PU3MKK IS 3eMeabHOro (oHay. BinmoBimHO, 3aMporOHOBaHI TEXHIYHI PIIIEHHS Jald 3MOTY
PO3pOOHUTH TEXHOJOTIYHY CXeMy TeoiHpOpPMaLifHOrO MOHITOPHHTY CTaHy TEPUTOpid, Opi€eHTOBaHy Ha
MIPaKTHYHE 3aCTOCYBaHHS IHCTPYMEHTIB BUCOKOTOYHOI reonesii (puc. 4.) [11, c. 352].

1 I 1 I
0 km 125 km 260 km 375 km 00 km

Pucynok 3 — Hudposa mozaens penbedy (LIMP) nist mpocTopoBoi OMIHKY cTaHY 3eMeTbHUX
pecypciB B yMOBaX KIIIMAaTHYHUX 3MiH [9]
Figure 3 — Digital Elevation Model (DEM) for spatial assessment of land resources under climate
change conditions [9]

3amponioHoBaHa cxema 0a3yeThCsl Ha MPUHIUIIAX iHTerpallii pOoCTOPOBO-KOOPIUHOBAHOT iH(popMallii,
MOJIYJIiB OIIHIOBAaHHS 3MiH, T'€OJIC3UYHUX MOJENCH Ta eleMeHTiB mudpoBoi 0OpPOOKH 3HIMKIB, IO Y
CYKYIHOCTI 3a0e3MeuyioTh pallioHAIbHe BUKOPUCTAHHS 3€MENBHHX PECYpPCIiB 3 ypaxyBaHHSIM €KOJOTIYHUX
OoOMEXEHb Ta YMHHHUKIB KJIIMaTU4YHOI HecTaOumbHOCTI. KpiM TOro, HaBeleHa cxema OpIEHTOBaHa Ha
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JOCSITHEHHS LIJIEH CTaJIOro PO3BUTKY TEPUTOPIH 13 CyBOPHM AOTPUMAHHIM MPUHIIMIIIB €KOJIOTTYHOI Oe3meKHy,
MiHIMi3alii PU3UKIB TEXHOTEHHOTO HABAHTaXXCHHS Ta BIPOBA/DKCHHS aJallTUBHOTO MiAXOMY 1O YIPaBJIiHHS
3eMJIEKOPUCTYBAHHSM.

OmudpyBaHHs BiACKAaHOBAaHMX KapTorpaidHuUX [DKeped 3AIHCHIOBAIOCS 3 BHUKOPHUCTaHHSIM
mporpaMHoro cepemoBuia ArcMap, sKe BIA3HAYAETHCS 3PYYHICTIO Y KOPHUCTYBaHHI Ta HEOOXiTHOIO
(YHKITIOHANBHICTIO IS MOMIOHOTO POAy 3aBlaHb. Y mpoiieci onudpyBaHHs Oyja0 chHOPMOBAHO Kilbka
TEMAaTUYHUX 1IapiB, 30KpeMa Iap penbedy, M0 MICTUTh TOPU30HTA, Iap Tigporpadii, map 3 exeMeHTaMu
oporpadii, a TakoXk OKpeMHi Imap, o BigoOpaikae epo3ifHO HeOe3MedHi IUISTHKH, 30KpeMa sIph, SKi
BIJIIrpaloTh BaXKJIUBY poib y MoOynoBi nugposoi moneni pensedy (LIMP) sk inamkaTtopu pi3koi 3MiHU
MOop(}oIIoTii MiCIIEBOCTI.

Pucynok 4 — llpoctopoBe MOeNOBaHHS 3MiH penbedy Kap'epy 3a pe3yIbTaTaMH T'€0Ae3HIHOTO
JIa3epHOT0 CKaHyBaHHS MicueBocTi [17]
Figure 4 — Spatial modeling of quarry relief changes based on the results of geodetic laser scanning
of the area [17]

[To6ynoBa camoi LIMP 3niiicHioBanace y cepenouii ArcMap i3 3actocyBanHsM Moxyiist 3D Analyst
y ¢opmati TIN-monemi (Triangulated Irregular Network), sika mo3Bomsie 3 BHCOKOIO MTPOCTOPOBOIO TOUHICTIO
BIITBOPUTH penbed MiCIIeBOCTI. 3reHepOBaHy MOIENTb MOYKHA ITOAANBIIIE Bi3yali3yBarh K y ArcMap, Tak iy
CIelianizoBaHOMY Bi3yaizalliiiHomy cepemoBuli ArcScene, 1Mo OCOOIMBO aKTyaJbHO IJIs T'EOJAC3UUHUX
JOCIIPKEHb, OPIEHTOBAaHUX Ha MOJIEIIOBAHHS IPOCTOPOBHX 3MiH Y T€OCTPYKTYpi 3eMensb (puc. 5.) [20].

3 METOI0 JOCSITHEHHS MaKCUMaJbHOI peajicTHYHOCTI LHU(POBOi Mozenmi penbedy BHUKOHYBanocs ii
TEKCTYPYBaHHS, JUIS YOT'O JIOLUITBPHO BUKOPUCTOBYBATH KOCMIYHI 3HIMKH BHUCOKOI Ta HaJIBUCOKOI PO3ALTBHOT
3IaTHOCTI, 30Kpema Taki jkepena, sk SPOT, FORMOSAT, IKONOS, QuickBird, EROS. 3a3naueni
CYIIyTHUKOBI CHCTEMH HaJalOThb MOXKJIHMBICTH BUSIBICHHS HaBiTh APiOHOMACIITAaOHUX €JIEMEHTIB 3€MHOI
MTOBEPXHi, IO JO3BOJISIE CTBOPHUTH METANi30BaHI MAaKETHI 300pa)KeHHS, MPHUAATHI IS TEONE3MIHUX 1
KapTorpadivyHuX 3aBIaHb y chepi MOHITOPHHTY 3eMensb [ 18, c. 259].
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KittouoBuM eTarom Juisi KOPEKTHOT MPOCTOPOBOI MPUB’SI3KH € MAaPKYBaHHS OMOPHUX 1 KOHTPOJIBHUX
TOYOK, III0 JIa€ 3MOTy C(hOpMYyBaTH KAaTaIOT KOOPJMHAT 3 TOYHUMH BHCOTHHMH BigMIiTKaMH. Y MeXax TaHOTO
TOCIIDKEHHS B cepeioBulili ArcMap Oyio no3HadeHo 10 KOHTPOJIbHUX TOYOK, BUCOTHU SKUX OyJIM BU3HAYCHI
Ha ocHOBI moOymoBaHoi [[MP, mio rapantye reome3uyHy TOYHICTh NPU MONAIBIIUX TMPOCTOPOBUX
oOuncneHHsx. s CTBOPEHHS yMOB, MaKCHMaJIbHO HAaONM)KEHUX OO aepoOTO3HIMAHHS, y rpadiuHoMy
pemaxtopi Photoshop Oyro 3monensoBaHO paMKy, fiKa iMiTye Mexi peabHOTO 3HIMKa [ 10, ¢. 417]. OcHOBHOIO
MepeBaror0 Takoi MTYYHO CTBOPEHOI PAMKH € BiZICYTHICTh MOXHOOK Y MO3UIIIOHYBaHHI KOOPIAWHATHUX MITOK,
OCKUIBKM BOHU PO3TAIllOBaHI TOYHO MO IEHTPY KOXKHOI CTOPOHM 3HIMKA, a BIJICTaHI MIX HPOTHJIC)KHUMHU
MiTKaMH € (IKCOBaHMMH Ta 3a3MajieTilb BiIOMHUMH, IO HAA3BHYAHHO BAXKIWBO IS T€OJE3HMIHOTO

KaniOpyBaHHA (puc. 6.).
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Pucynok 5 — (a) Knacudikopana Ta (0) TekcTypoBaHa 1udposa mozaens penbedy (LIMP), crBopena B
cepenosuii ArcGIS 11 mpocTopoBoro aHaiizy cTaHy 3eMelIbHUX pecypciB [16]
Figure 5 — (a) Classified and (b) textured digital elevation model (DEM) created in ArcGIS for
spatial analysis of land resources status [16]
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Pucynox 6 —I1obynosa npodinto penbedy MiCIIEBOCTI HA OCHOBI F€0A€3UYHUX KOOPAUHAT 3
BHKOPHCTaHHSIM CYITyTHUKOBOTO 3HIMKa Ta IIU(PPoBOi Moaemi BUCOT [14]
Figure 6 — Construction of a terrain profile based on geodetic coordinates using a satellite image and
a digital elevation model [14]
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[lonibHa reHepamizauis € HaA3BHYAlHO BAXJIMBOIO y 3B’S3Ky 3 [AWHAMIYHMMH 3MiHAMH Y
CHIBBIIHOIIICHHI KaTEropii 3eMellb, 30KpeMa MK 3eMJISIMH HACEJICHUX MYHKTIB 1 CLIBCHKOTOCIIONAPCHKUMHU
YIiAAAMH, IO 3YMOBJIEHO SIK iHQPacTpyKTYpHOIO €KCIIAHCI€l0, TaK 1 3MILICHHSM aKLEHTIB iHBECTULIHHOI
pUBaOIMBOCTI BHACHIJIOK €KOJIOTIYHUX Ta KIIMAaTHYHUX BHUKIWKIB. 3aBISKH T'€0JE3MYHOMY aHAII3Y, SKAN
3a0e3redye MPOCTOPOBY TOYHICTH Ta MOXJIMBICTH (hikcallii 3MiH y MeKax TEpUTOpialbHUX YTBOPEHb,
3IIHCHIOEThCA TIOOYZOBA 1€papXidyHOT CTPYKTYPH OLIHIOBAHHS MPOCTOPOBOTO PO3BUTKY, SIKA pealli3yeThCs
noerarnmHo. Ha mepiiomy piBHI BUKOHYETBHCS aHali3 CTaHy 3eMeENbHOro (OHOY B MeKax aaMiHICTPaTUBHHX
paiioHiB, O M03BOJsE 3adikCyBaTH 3araibHI TEHACHINI TpaHchopMallii 3eMIEKOPUCTYBaHHS Ha 0a30BOMY
piBHi. Jlami, oTpuMaHi 1aHi AeTaNi3yIOThCs Ha PiBHI IpOMaIH, Jie Te0Ie3UYHI METOIU Jaf0Th 3MOTY BpaxyBaTH
cneundiky JOKaJbHUX OCOOMUBOCTEN y 3MiHI penbedy, Aerpanalii IpyHTiB, a00 pO3LIMPEHHI aHTPOIIOTCHHO
MO (iKOBaHUX JUTSTHOK.

Ha macTymHOMy eTami mpoOBOIWTBCS aHalli3 HAa PiBHI perioHiB (Cy0’eKTiB KpaiHH), IO TO3BOJISE
IHTErpyBaTH MPOCTOPOBI JaHI y CTpaTeriyHe MJIaHyBaHHS 3€MJICKOPHUCTYBAaHHS 3 ypaxXyBaHHSM PH3HKIB,
NOB’SI3aHMX 13 KJIIMaTHYHUMH 3MiHaMH. 3aBepIIaIbHUM PiBHEM reHepaiizamii € ¢opMyBaHHS KOMIUIEKCHOI
AHATITUYHOT KApTUHH TSI KOHKPETHOT TEPUTOPII TOCTiHKEHHS, IKa MOKe BUCTYIIATH MPHUKIIAIOM TEPUTOPIi 3
0araTopiBHEBOIO TPaHCHOPMAIIIEIO 3eMETILHUX PECYPCIB ITiJ] BIUIMBOM COIiaJbHO-€KOHOMIUHUX 1 IPHPOIHO-
KITiMaTniHuX (akTopis [22].

besmocepenapo mporec iMitamii aepodoTo3HiMaHHS Oyiio peanizoBaHo B ArcScene Ha OCHOBI
MOTNIEPEIHBO PO3PAXOBaHUX MTAPAMETPIB MOJIOKEHHS BIpTYalbHOT KaMepH, SIKi BiIMOBIJAI XapaKTepUCTHKAM
peanbHOTo 3HIMaHHA. Y Pe3yJbTaTi MOJAETIOBaHHS OyJIO CTBOPEHO J1BA MapIIPYTH IO LIICTh 3HIMKIB KOXEH,
IO BiANOBiZa€ yMOBHO ifeanbHOMY BHIAAKy aepodorosHimanHs. Koxken maker maB po3mip 4000x4000
mikcediB. 3 TEXHIYHOI TOYKH 30py IIe MOTpeOyBalo 3HAYHOTO OOCITY OIEpaTHBHOI IaM’STi, 30KpeMa
30UIBIICHHST 00’ €My (aiily MiIKaYKe OoIepaniiHoi CHCTEMH 10 MaKCHMaJIbHO MOXIMBOTO piBHs. DokycHa
BiJICTaHp 3HIMKIB ckiamama 127 mm, macmrad monenroBaHHs 1:150000, mpu 1mpomy 3abe3nedyBaioch
MepeKpuTTs Ha piBHI 76% 1 momepeune 54%, M0 BiAMOBimae BUMOTaM IO CTEPEO3HIMaHHS B T€OAE3UTHIN
npakTuii (puc. 7.).

Pucynox 7 — B0k MakeTHUX 3HIMKIB, chOpPMOBaHUI1 [JIsi MOICTIOBAaHHS aepo(OTO3HIMAHHS 3
METOIO Te€0Ie3NYHOTO MOHITOPHHTY 3eMeJIbHUX pecypciB [19]
Figure 7 — Block of mock-up images generated for modeling aerial photography for the purpose of
geodetic monitoring of land resources [19]

TakuM YWHOM, 3a3HaY€HWM WiAXiZ MO3BOJISIE 3 BHCOKMM CTYIIEHEM JOCTOBIPHOCTI iMITyBaTH
aepodoro3HiMaHHs Ta HopMyBaTH ITUMPOBI MOJIETI MICIIEBOCTI, IKi MOKYTh OyTH €(pEeKTHBHO BUKOPHUCTAHI
JUIsST KOMIUIEKCHOTO MOHITOPHHTY Ta MPOTHO3YBaHHS 3MiH Y CTPYKTYpi 3€MENbHHX PECYpCiB MiJl BILTHBOM
KIIIMaTUYHUX YWHHUKIB. [liACyMKOBHUI pe3ynpTar TeOoAe3MYHOrO aHali3y, 3AIHCHEHOTO 3a JIOIOMOTOI0
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reHepaiizamii KagacTpOBHX Ta IHIIMX TI'€ONPOCTOPOBUX AaHUX, (OpMYeTbcA SK CYKYMHICTH 00poOieHol
nepBUHHOI iH(opMarii, arperoBannx 0a3 JaHWX 1 CTPYKTYPOBAHUX IMOKA3HUKIB 3 O(MIMIHHUX 3BiTiB MIOAO
cTaHy 3eMellb. Takuil MiAxia J03BOJIsE He JHIIE 3iHCHIOBATH OTIEPaTUBHUI MOHITOPHHT 3€MENILHOTO (QOHY,
a i BUOYIOBYBAaTH aJanTHBHI CIEHapii HOro po3BUTKY B YMOBax 3MiH KJIiMary, IO € KIIOUOBHM JUIS
3a0e3MeYeHHs EeKOJIOTIYHOi CTIHKOCTI Ta IUTaHyBaHHS BHKOPUCTAHHS TEPUTOPIH Yy JOBTOCTPOKOBIH
TIePCIIEKTHBI.

BucHoBkH. Y X011 IPOBEACHOTO MOCTIKEHHS OYJI0 BCTAHOBJICHO, IO 3MIHU KJIIMATy BUCTYIAIOTh
SIK KJIFOUOBHMI YMHHUK, IO CUCTEMHO MOPYIIY€e CTabiIbHICTh 3eMENIFHUX PECYPCIB, IO 3YMOBIIOE HAarajJbHy
moTpedy y po3poOIi HayKOBO OOTPYHTOBAHUX T'€OMIE3MYHUX MEXaHI3MIB JUIsI TPOCTOPOBOTO MOHITOPHHTY Ta
MPOTHO3YBaHHS CTaHy TEpUTOpild. BUsBIEHO, 10 caMe 3acCTOCYBaHHs IeOJe3MYHHX METOMIB 1 Cy4acHHX
OU(PPOBUX TEXHOJOTIH BUMIpIOBaHb J03BOJISIE CTBOPIOBATH BHCOKOTOYHI iHQOpMAaIiiiHi cuCTeMH, SIKi He
TITBKU (PIKCYIOTh IMOTOYHI 3MiHH y BUKOPHCTaHHI 3eMellb, a i MOAEIIOITh IXHi PO3BUTOK 3 YpaXyBaHHIM
MOXKIJIMBHX KIIIMaTHIHUX pU3UKiB. [IpoaHamizoBaHo e(heKTHBHICTh BUKOPHUCTAHHS TPUBUMIPHUX KOTHITUBHHUX
MoOJIeNeil y CUCTEMi MOHITOPHHTY 3€MENBHUX PECYPCiB, 30KpeMa TaKHX, IO MOEAHYIOTh TOYHY I'€OAC3UYHY
OCHOBY, Bi3yai3allito Ta KOMIUIEKCHUN aHalli3 0araTomapoBuX MPOCTOPOBUX JTaHUX.

JlocTmimpKeHO MPaKTUYIHY 3HAYYINICTh T'eOJAC3UIHMX BEKTOPHUX MOJCNEH, MOOYyJOBaHMX Ha OCHOBI
MmatepianiB /J[33. Born qaroth 3Mory JieTaabHO (iKCYyBaTH 3MIHH B IPUPOJHO-TEXHOTEHHUX TEPUTOPIaAIbHUX
kKomriekcax. OOIpyHTOBaHO BaxIuBiCTb BUKopHucTaHHs LIMP, ski 3abe3meuyioTh MOBHE YSBICHHS PO
BEPTUKAILHUAN penbed TmoBepxHi Ta ii medopmartii mo ocoOJIMBO aKTyaabHHUM CTa€ MPH JOCTIKEHI CTaHy
3eMeNBHUX PecypciB, sIKi CXWIBbHI 10 JAerpajanii, eposii Ta TipoNOTiYHUX 3CYBIB, BHKIUKAHUX 3MiHAMHU
KIiMary. 3ampolOHOBAaHO TEXHOJOTIYHY MOZENb TeoiHQOpMAIifHOr0O MOHITOPHHTY, sika Oa3yeThCsl Ha
00’eTHaHHI JaHWX MUCTAHLIMHOTO 30HAYBaHHSI, T€OAC3MYHUX MoJenel Ta MUPpPOBUX aepodOTO3HIMKIB, 3
METOI0 TIPOBEIEHHsS (hiKcarlii MPOCTOPOBUX 3MiH B pekuMMi OaraToyacoBoi JWHAMIKH. 3apOTOHOBAHO
BUKOPHUCTaHHS K1acu(piKOBaHUX 1 TEKCTYpOBaHUX MoJIeliei penbedy, modynoBanux y cepenosuili ArcGIS, sk
IHCTPYMEHTIB OIIEPaTHBHOTO aHaJi3y Ta MPOTHO3YBaHHS CTaHy 3eMeJb y PerioHax 3 HeCTaOUTFHUM KIIIMaTOM.

OrineHo e(eKTUBHICTH i€papXiuHOI T'eHepaiizaimii MPOCTOPOBHUX MAaHWUX y Mexkax OaraTopiBHEBOI
CTPYKTYPH, BiJI IOKAJBHOTO /IO PEriOHATIBHOTO PiBHS, 0 GOPMY€E MacIITaOOBaHICTh AHATITHYHUX TPOIECIB
Ta MOKJIMBICTh PO3POOKH CTpATETiYHUX CIIEHAPIiB CTAaJIOro BUKOPHUCTaHHS 3eMelb. OOIpyHTOBaHO, IO TAKUH
MiAXiA 103BoJIsiE €PEKTUBHO MOEIHATH BUMOTH JI0 T€OAE3MYHOI TOYHOCTI 3 TNIaHYBAJIBHUMH Ta €KOJIOTIYHUMHU
3aJjauaMH, CTBOPIOIOYM OCHOBY JIJIS 2IalITUBHOTO YIIPABIIIHHS 3¢MEIIbHUMH PECYPCaMH B yMOBAX III00aEHOTO
MOTEIUTiHHS, AeTpajalii NPUPOJHUX JaHIAQTIB 1 3pOCTaHHS aHTPOIOT€HHOTO HABAaHTAKEHHSI.
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Summary. The article is devoted to the development of geodetic methods and the creation of high-
precision systems for monitoring land resources in the context of climate change. Vaughn analyzes approaches
to forming a geoinformation basis for adaptive management of land use. The relevance of the research is due
to intense climatic transformations that influence natural processes and require precise tools for predicting the
state of the land. Geodetic systems will ensure the spatial reliability of data necessary for effective resource
management in the face of environmental instability. Meta-research focuses on the development of
geodesically oriented methods for creating trivariate models and cognitive maps for analyzing and predicting
changes in land resources. The objectives include improved accuracy of monitoring and creation of a basis for
adaptive planning of land development. The research includes geodetic measurements, remote sensing data,
and software from ArcMap, and ArcScene. To create digital terrain models (DEM), a TIN model was
compiled, and the texture was created based on high-quality satellite images (SPOT, QuickBird). Automated
vectorization of contours was carried out using different classification algorithms. The obtained results include
three-dimensional models of land zoning, using “prism maps” and volumetric diagrams that reflect the extent
of activity and the dynamics of change. A technological scheme for geoinformation monitoring has been
developed that integrates geodetic data to predict soil degradation and assess environmental risks. DEMs and
layouts created in ArcScene ensure high accuracy of spatial analysis. Prospects for further research include
improved automated vectorization systems and integration of human intelligence for processing geospatial
data. The development of multiscale models and the expansion of databases will improve the accuracy of
forecasts and optimize land management in the minds of climate change activists.

Key words: geodesy, land monitoring, digital relief model, climate change, forecasting,
geoinformation technologies.
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