AHOTALIA

Aunppiit 3UI'AP. BniiuB npupoaHo - TexHiuHOI reocucremMu [{HiCTpOBCHKOI
I'AEC na nunamiuni npouecu y cepenoBuili ii pynkuionyBanns. — Kpanidikariitna
HAyKOBa Ipalls Ha MpaBax PyKOMUCY.

Hucepramiss Ha 3700yTTS HAyKOBOTO CTymeHsS JokTopa ¢imocodii 3a
cnemianpHicTIO 106 — ['eorpadis. — YepHiBenbkuil HAIllOHATFHUN YHIBEPCUTET IMEHI
FOpis ®enpkoBuua, MiHicTepcTBO OCBITH 1 HAyku YKpainu, Uepnisii, 2024.

JlocmipkeHHST 32 TEMOIO JAMcepTalii BUKOHYyBasoch mpotsrom 2020-2024 pp.
3riTHO 3 IUIJaHAMH HAyKOBO-JOCHITHUX poOIT Kadeapu reorpadii YkpaiHu
reorpagigdoro ¢akyiabTeTy YepHiBelbKOro HaIllOHAJIBHOTO yHIBepcuTeTy iMeHi FOpis
denpKoBHYA.

VY nucepranii 3A1MCHEHO TEOPETHYHE y3araJlbHEHHS Ta 3alpONOHOBAHO HOBE
BUPIIICHHS] HAYKOBO-IIPAKTUYHOIO 3aBJAaHHs, CIIPSIMOBAHOT'O HA BCEOIYHE TOCIIKEHHS
JIOKaJIbHOI MPUPOJHO-TEXHIYHOI reocucteMu JIHicTpoBchkoi 'TAEC, sika € ckiagHum
TBOPIHHSM, 110 1HTErPy€ MPUPOJHI KOMIIOHEHTU PIYKOBUX OACEHHIB Ta aHTPOMOTEHHI
JaHAmadTH, B paMKax raixy3i KOHCTPYKTUBHOI reorpadii.

Oco06uBy yBary npuiieHo IpoiiecaM Tpancpopmaiiii, Sk BAHUKAIOTh BHACIIIOK
B3a€MOJIIi MPUPOJHUX W TEXHOTCHHUX YMHHUKIB. J[OCITITHKEHHS OXOIUTIOE JeTaTbHHUN
aHaJi3 3MiH y OaceitHi piuku J{HicTep, OLlIHIOE T€0EKOJIOTTYHUN BIUIMB BiJl aHTPOTIOTEHHO1
JISJIBHOCT1 Ha JIaHAMA(TH Ta €eKOCHCTEMH, a TAKOX 3MIHU T'€OJIOTIYHOTO CEPEIOBHIIIA,
T1IPOTE€0IOTIYHOTO PEXKUMY Y MACUBI TPCHKUX MOPII.

JlocmimkeHHsT TPYHTYETbCS Ha JaHWX, OTPUMAHUX 3 EKCIEPUMEHTAIBHHUX
pe3ybTaTIB MOJIBOBUX Ta KaMEepPaTbHUX JOCITIKEHb, K1 B1I0OpaXKatoTh peajbHl yMOBHU
Ta OOCTaBUHH, B IKUX MTPOBOAMIINCS EKCIIEPUMEHTH.

[TonpOB1  MOCHKEHHST BKJIOYAIM KOMIUIEKCHI T€OJIe3WMYHI  BUMIpH 31
3aCTOCYBaHHAM TIJ100anbHOI HaBiramiiHoi cymyTHukoBoi cuctemu (I'HCC), a Takox
3aCTOCYBaHHSA KJIACHYHUX METOAIB T€OMETPHYHOTO Ta TPUTOHOMETPUYHOTO

HIBEIIIOBAaHHS Te0Ie3UNYHOI MEpeki BCTAHOBJIEHOI B 30HI1 €KCIUTyaTallli T1IpOTeXHIYHOT

CIIOpY M.
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JlonaTKOBO MPOBOAMIMCH 3aMIpU PIBHIB BOJM B MEXKax 3peryJbOBaHOrO pycia
OaceliHOBOi pi1ukoBOi cucteMu /[HicTpa Ta B MeXax IITY4HOI JaHAMAPTHOI-TeXHIYHOT
cucteMH BepxHboi BojoriMu JlHicTpoBchbkoi TAEC. OqHovacHO 3/11MCHIOBAIMCH 3aMipy
JTUHAMIYHUAX PIBHIB BOAM Yy TIAPOJIOTIYHUX CBepAjoBHHaX. [IpoBommnuch peryispHi
CIIOCTEPEKEHHS 32 PIYKOBUM CTOKOM B MEXaX BOJOCXOBHIIIA.

{1 manHi € KIIOYOBUMH JUIsI PO3YMIHHS TaKUX ACIEKTIB, SIK CTIMKICTh Ta (hi3uyHa
HaAIMHICTh TpupoaHO-TexHIuHuX reorpadiunux cuctem (IITIC). Ilig moHATTIM
Gb13UYHOT HAIIMHOCTI PO3yMIIOThCS 3aKOHOMIPHOCTI 30epexenHs BinactuBocteit [ITI'C Ta
iX 31aTHICTh BUKOHYBAaTH HEOOX1/1H1 (DYHKIIIT B 3aJJaHUX PEKUMAX €KCIUTyaTalli i yMoBax
AHTPOTIOTEHHOTO HAaBAaHTA)KCHHS.

BuxinnuMmu MartepiaiamMu KaMepalbHUX JOCTIHKEHb CIYyTYBaJld KPECICHHS Ta
NOSICHIOBAJIbHI 3alMCKM, YWHHI TPOEKTH Ta KOHCTPYKTOPCBHKI PpIlI€HHS, 00’ €KTY
oymiBauntBa JlaictpoBebkoi ['AEC Ta [uictpoBcbkoi I'EC, reompocropoBi Ta
kaptorpadiuni nani BeO cepsiciB OpenStreetMap (OSM) ta Google Maps, nporpamHi
KOMIUIEKCH TapameTpuyHoro mnpoektyBaHHa Autocad Inventor, SolidWorks, BinbHa
KkpocriatropMHa reoiHdopMmariiiiHa cucrema, IO CKJIAJAAEThCA 3 HACTIIBHOI Ta
cepBepHoi uvactuHu: QGIS, B moegHanHi 3 HaB4yanbHOIO Bepciero ArcGIS, moBa
nporpamMyBaHHsl Ta TAKET MPUKIATHUX MPOrpaM [JIs PO3B'SI3aHHS 3aa4d TEXHIUHUX
obuncnenp Takux sk MATLAB, matepianum, CEHCMOJOTIYHUX, TIAPOJOTIYHHX Ta
YHUCJEHH] KapTorpadiyHi MaTepiaiu, 30KpemMa IeoJIOT14HI 3BITH BAUKOHAHUX CTOPOHHIMU
opraHizaIfisiMmu.

OnHi€r0 3 OCHOBHUX MPOOJIEM CTallo 0OpOOJIEHHS 3HAYHOTO OOCSTY JaHMX Ha
TIPOTEXHIYHOMY O0'€KTI, OCKIJIbKM 3arajbHa KUIBKICTh KOHTPOJIbHO-BUMIPIOBAJIBHOI
anaparypu (KBA) nHa rigporexHiuHomy 00’ekti, mepeBuirye 3000 oguHuUIb, HE
BpaxoBytoun (pinbrpaniiinoi KBA Tta reogesnunoi KBA.

3HauHuii 00cAT 1H(GOpPMAIIii, IO OIIHIOETHCS MPOTATOM KIJTBKOX POKIB y COTHSX
TUCSAY 3HAYCHb, BUMArajau onudpyBaHHs OUTBIIOCTI JaHUX 3 MamnepoBUx HOCIiB. Kpim
TOTO, HEJOCKOHAJIICTh JUCTAHLIMHUX J1JaBayiB CYTTEBO BIUIMHYJA Ha Mpolec 0OpoOKH,

10 3MYCHUJIO 3aCTOCOBYBaTH MaTeMaTW4yHy (QuIbTpaliio iHopmarlii 3a J0NOMOIOIo
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BHCOKOPIBHEBOI MOBHM TIPOTPpaMyBaHHsI 3arajJlbHOTO TPU3HAYCHHS 3 JUHAMIYHOIO
CYBOPOIO THIII3AIlI€I0 Ta aBTOMAaTHYHUM KEpPyBaHHSIM MaM'sTTIO, OpIEHTOBaHA Ha
MIJBUIICHHS MTPOAYKTUBHOCTI Python.

Jlist  oOpoOKM BEMWKHX MACHBIB UYHCIOBUX JIAHUX 1 IMapaMEeTPUIHOTO
MOJICITIOBAaHHS BUKOPHCTOBYBAIHCH MOTYXHI1 OararosiiepHi IpoLIeCOpH
O00YHUCTIOBANILHUX cTaHIii. Oco0IMBHI akIIeHT OyB 3p00JIeHHI Ha 3aCTOCYBaHHI METOTY
KIHIICBUX  CJIEMEHTIB, SKMA  MepeadadaB  YHCEIbHUA  METOJ  PO3B'S3aHHS
nudepeHIiaIbHUX PIBHSIHD 13 YACTUHHUMHM TOX1THUMH, a TAaKOXK 1HTErpajJbHUX PIBHSIHB,
0 BUHUKAIOTh MiJ Yac PO3B'S3aHHS 3aBJaHb JJIsi MOJCIIOBaHHS 1 Bizyamizamii 3D —
MOJIEN1 pe3yIbTaTIB TOCTIKEHHS.

BusznaueHo 3MiHM y TIAPOreoJoriyHOMY PEXHUMI JI0 Ta IMicJis BBEICHHS 00'€KTa B
eKCIUTyaTallilo, BpaxOBYIOUM BIUIMB aHTPONOTEHHOI MIsUIbHOCTI Ha PIYKOB1 OaceiHOBI
cuctemu. [lokpamieHo po3yMiHHSA Ta BU3HAYEHO YMHHHUKHU, IO BIUIMBAIOTH Ha 3MIHY
HarnpyKeHO-1eopMaIliiHOTO CTaHy TIPYHTIB, a TaKOX BCTAHOBJICHO KIUJIbKICHI
napamMeTpu TOPH3OHTAIBHHX 3MIlleHb. PO3MMpeHo 3HAaHHS TPO B3a€EMO3B'SI30K Mik
KOJIMBAaHHAMM PIiBHS BOJAW Yy JaHAMA(THOI - TEXHIYHIA CHCTeM1 BOJOCXOBHINA Ta
nedopMmaiiiero TpyHTY B KOHTEKCTI LMKIIYHUX HABaHTaXEHb Ha IPYHTOBY OCHOBY
pesepByapa JlaictpoBcbkoi ['TAEC, po3risnaroun pe3epByap SK JHKEPENIo MOMEePEeUHUX
KOJIMBaHb.

ChopmysiboBaHO TPUKIAIHY 3HAYYIIICTh OTPUMAHUX  PE3YJbTaTIB IS
MPOEKTYBAHHS Ta EKCIUTyaTallii mpupoaHo-TexHiuHoi reocuctemu JHictpoBebkoi [TAEC.
3aCTOCOBAHO METOJ KPOC-CIIEKTPAIbHOIO aHalli3y JJisi BUSIBIECHHS HHU3bKOYACTOTHHUX
KOJIMBaHb IPYHTY, CHOPUYMHEHUX 3MIHAMH PIBHS BOAM B pe3epByapl JHICTpOBCHKOI
['AEC. PesynbTaTi JOCHIDKEHHS 3a0€3ME€Uyl0Th BHCOKY TOYHICTh y BH3HAUEHHI
YaCTOTHOTO CIIEKTpa KOJWBaHb Ta 1JeHTU]IKAIlT MOTSHIIIMHUX PE30HAHCHUX SIBUII] B
IPyHTaxX, M0 € KJIIOYOBMM [UIsI PO3YMIHHS B3a€MO3B'SI3KIB MK T1JPOTEXHIYHOIO
TISTBHICTIO Ta Teo(DI3MYHUMU TpolecaMyd B TeocucteMi. Takuii miaxim Mae 3HayHE
TEOPETHYHE 3HAYCHHS JJII PO3BUTKY HAYKOBHUX 3acal reo(i3uKu MPaKTUYHY 3HAYYIIICTh

Uil 3a0e3medeHHs Oe3MeKH Ta CTIMKOCTI TIAPOCHEPTeTHYHHMX OO0'€KTIB, HaJIal0ud
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HOIATPYHTS. A7 po3poOsieHHS e(EeKTUBHMX CTpaTerii MOHITOPUHTY Ta YIpPaBIIHHA
pHU3UKaMHU, TIOB'SI3aHUMU 3 €KCIUTyaTaIl€l0 TPUPOTHO-TEXHIYHUX T€OCUCTEM.

VY nepiomy po3aiii aucepraiiii « MeToao 0T 19H1 OCHOBU TOCT1HKEHHS IIPUPOTHO-
TEXHIYHUX TEOCHUCTEM» OOIPYHTOBAHO aKTYyaJbHICTh Ta BAXIUBICTb JOCITIIKEHHS
IPUPOJHO-TEXHOTEHHUX TEOCHCTEeM, J€ Ui TJIMOOKOTO PO3yMIHHSA MEXaHI3MIB iX
(GYHKITIOHYBaHHS B)XJIMBO BUKOPUCTOBYBATH KOMIUICKCHHMM MiAXiJ, IO 0a3yeTbcs Ha
CYKYMHOCTI 3HaHb, HE OOMEXKYIOYHCh OJHIEI0 TEOPETHYHOIO KOHIICMIIE. THIOIOTISA
CUCTEM, IO BHUKOPUCTOBYEThCSI B Tally3l KOHCTPYKTMBHOI reorpadii, Mae KiabKa
HaIpsMKIB, 30Kpe€Ma BUIUISAIOTh (PYHKUIOHANbHI Ta CTPYKTYypHI THOH cucTeM. /[0
(yHKILIOHAJIBHUX THUIIIB HAJEXKaTh 130JbOBaHI, 3aKPUTI Ta BIJKPUTI CHCTEMH, SKi
BIJIPI3HSIOTBCA CTYIIEHEM B3a€MOJIIi 3 HABKOJMWIIHIM CEPEJOBUINEM Ta 3[ATHICTIO JI0
OOMIHY pE4YOBHHOK Ta eHeprieto. CTPYKTypHI THUIIM CHUCTEM, $IKI ONHMCYIOTBCS SK
MOPQOJIOTIUHI, KaCKaJiHi, Ipolec - peakiist (IIpolLecopHi), KepoBaHi, cCaMOpEryJIbOBaHi,
TaKOX B1AOOPaXXaroTh P13H1 aCMIEKTH CTPYKTYPHOT Oprasi3alli Ta B3a€MO/11i KOMIIOHEHTIB
Taka pI3HOMAHITHICTh KIAcH(IKaLiil JAEMOHCTPYE PIZHOMAHITHICTh MIAXOAIB [0
BUBYCHHSI T€OCHUCTEM Ta JaHAmadTiB W HEOOXIMHICTh 1HTErpamii pi3HUX HAYKOBHX
NOTJISIB 1J1s1 BCEOIYHOTO aHalli3y Ta PO3yMIiHHS PUPOJHUX 1 IITYYHUX reocucTeM. JlaHa
IHTerpaIis Ja€ MOXJIHMBICTh BUSBUTH W 3pPO3YMITH CKJIAIHI B3a€EMO3aJICKHOCTI Ta
nporiecu, mo BimOyBaroThes B IITI'C, 3abe3neuyroun OLTbIN TIHOOKE Ta 00'€KTHBHE
pPO3yMIHHS 1X (YHKIIOHYBaHHSI Ta €BOJIOLII. Y 1bOMY KOHTEKCTI, YHpaBIIHHSA
reOCUCTeMaMH BUMara€ KOMILJIEKCHOTO MiIXOMIY, IO MICTHTh Y cO01 SK TEXHOJOTIYHI,
TaK 1 €KOJIOTIYHI acCleKTH, 1100 3a0e3MeYuTH CTiiike 1 rapMOHIMHE CIiBICHYBaHHS
NPUPOIHUX 1 TEXHOTEHHUX KOMIIOHEHTIB. BripoBa/ykeHHs] KIOEpHETUUHUX MPUHIUIIIB B
yHpaBIiHHS T€0CUCTEMaMHU.

Hpyruii po3aun aucepraiiii «Onuc MeToA0MOTTYHUX MAXOIB 1010 MOHITOPUHTY
JUHAMIYHUX TIpoleciB y cepenoBuill ¢yHkmionyBanas JlaictpoBchkoi ['AEC.»
IPOIMOHYE 03HANOMUTHUCH 3 OCHOBHUMH 1HCTPYMEHTAIbHUMH METO/IaMU AOCIIIKEHHS, a
TaKOXX METOAOJOTIYHUMHU MIJXOJaMU B MPOLECI MOHITOPUHTY MPUPOIHO-TEXHIYHHX

reocuctem JaictpoBcrkoi ['TAEC, 1m0 peani3yeTscs yepe3 CUCTEMAaTUYHI T€0e3nYHI Ta
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TEOTEXHIUHI CIIOCTEPEKEHHS. Y pO3UIl aHATI3yIOThCS 3HAUHI TIEPEeBaru BUKOPUCTAHHS
JTUCTAHIIMHUX METOJIIB MOHITOPUHTY, @ TaKOX ONHCaHI MpOOJEeMHI acCHeKTH ix
3aCTOCYBaHHSI.

Y TtperboMy po3naimi gucepranii «BuBUeHICTP BXITHHUX XapaKTEPUCTHUK
GyHKIIOHYBaHHS TPUPOAHO-TeXHIYHOI reocucteMu [InictpoBchkoi 'AEC.» omucano
I'eOJIOTTYHY OYJIOBY sIKa MIAPO3UISETHCS HA TPU CTPYKTYPHI MOBEPXHU (KOMILIEKCY): -
apxeichbkuil (KpucTamiyHuii (TpaHiTHUN) (QYHIAMEHT; -BEPXHEAOKEMOPIcKuil (BepxHE
IPOTEPO30ICHKUI) CKIIaJleHul MeTaMOp(iuHUMHU TOpoJaMu (IepeliapyBaHHsA MavyoK
aJIeBPOJIITIB, aprulTiB 1 MINAHUKIB (PI3HOI MOTYXKHOCTI); - ME30KaHHO30MCHKUM,
CKJIaICHUH OCaJOBHUMH YTBOPEHHSMH KpEilau, HEOTeHY W YeTBEPTHHHHMHM BiJIKIagax
PI3HOTO T€HE3UCY 1 MOTY>KHOCTI.

TexkToHIYHI yMOBM pO3TallyBaHHS TIIPOTEXHIYHOTO O0’€KTy 3rAHO 3
iHpopmarriero [lep:kaBHoi cimyx0u reosorii Ykpainu, 30Hy ekcruryaraiii kackany 'EC
ta ['AEC, neperunarorb  roioBHl posioMu e TomamiBcbko — JISmIBCHKHIA,
["anmaiikoBenbkuil Ta ApyropsiaHi Cokinenpkuii, baxTuHcbkuit. OkpeMuM OiApO3aA1IOM
OIHCAaHI T1IPOTEO0JIOTTYHI YMOBU CEPEAOBHIIA B SIKOMY CIIOCTEPITa€ThCS PO3BAHTAKECHHS
JEKUIBKOX BOJIOHOCHUX TOPU30HTIB 3 PI3HUM PEKUMOM >KUBJICHHS. [11acTOBO - TpilMHHI
W TPIMHHI BOJAY B KOPIHHUX TMOpPOJAaX MArOTh HAMIPHWUM, 1HOAI BUCOKOHAIIPHUH, a
yacTilme Oe3HaIipHUW XapakTep 3ajiaraHHia. BoHM T1OB'A3aHl /10 TOPU3OHTIB
TPIIMHYBATHX BaIlHAKIB B CapMarTi, MICKIB Y TOPTOHI Ta BEPXHiil Kpeiiai, MCKOBUKIB Yy
TOBIII BEPXHBOTO MPOTEPO3010. binblna iXHS YacTHHA OPEHYETbCS CXUJIAMHU JOJUHU
piuku J[HicTep 1 BEJIUKUMU sipamMu.

OxapakTepu30BaHO T'€OJUHAMIYHI YMOBU Yy 30H1 ekcrutyarauii kackagy ['EC 1
['AEC pge Oyno o0JamTOBaHO CHUCTEMY IYHKTIB CEHCMIYHOIO MOHITOPUHTY, SKY
JTOTIOBHEHO 1H(opMaIliiero BiJ craiii KapnaTtcbkoi perioHaibHOI CEHCMIYHOI MEpPEexi,
KpiMm 1mdpoBux 3anuciB cericmiunoi ctaHiii  “Jlomaumnaii”(NDNU), momaTkoBo
BUKOPUCTOBYBAJIMCS JIaHI 3 OJIDKHIX CEHMCMIYHMX CTaHIA pPEriOHANIBbHOI CEHCMIYHOI
mepexi  (KPCM): “Topomox” (HORU), “Kawm’sueus-Iloginscekuii” (KMPU),
“Yepuipmi” (CHRU), “KociB” (KSV)
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YerBeptuili po3ain - «Pe3ynpTaTH eKCHEpUMEHTAIBHUX JIOCHIIKEHb BIUIMBIB
npupoHo — TexHiyHOoi reocuctemu JHicTpoBchkoi 'AEC Ha auHamiuHi mporecu y
cepenoBUIlll i1 (DYHKI[IOHYBaHHs». 3a JIOMOMOTOI Te0J€3UYHUX METOMAIB BAAJIOCS
NPEICTAaBUTH JOCHIPKEHHS KIHEMaTHKUA CY4YacHMX BEPTUKAIBHUX PYXIB TEPHUTOPIi
HuictpoBcskoi ['AEC  Bmnpomosxk  2000-2019 pokiB OTpUMaHMX Ha OCHOBI
BUCOKOTOYHOI'O FTEOMETPUYHOTO HIBEIIOBAHHS.

BcraHoBieHO KIIBKICHI TapaMeTpd pO3MOJLTY TOPHU30HTAIBHUX 3MIIICHb B
IHKJIHOMETPUYHUX  Ta EKCIEH30METPUYHUX CBEPJUIOBHHAX. 3aBASKU IO€IHAHHIO
rpadikiB aMIUNITYJd KOJMBAaHb PIBHIB BOJU Y BOJOCXOBHIII 3 €Mi30JaMU CEHCMIYHHMX
SBHILl, CHHXPOHI30BAaHUMH 3a YacOM, 3aB/ISKH YOTO CTaJ0 MOXIWBUM BIICTEKUTHU
BUHUKHEHHS "1HAYKOBaHUX 3eMJIeTpyCiB". BUKOHaHO MOJE/IIOBaHHS MOBEIIHKU IPYHTIB
1] BIUIMBOM MPUPOTHUX 1 TEXHOTC€HHUX HABAHTAXKEHb.

Kuarouosi ciioBa: pycno, reogesnune 3ade3neueHHs, JaHmadTHa CucTeMa, piuka,
3D noBepxHs, Bogocxosuiie, [ EC, notik, antponoreHe HaBantaxxenus, ['IC, Bogoiima,
nam6a, 'HCC, rigposoris, 6aceitHoBa cuctema.

ABSRACT

Andrii ZYHAR. Influence of the natural and technical geosystem of the
Dniester PSPP on dynamic processes in the environment of its operation.

Dissertation for the degree of Doctor of Philosophy in speciality 106 - Geography
- Yuriy Fedkovych Chernivtsi National University, Ministry of Education and Science of
Ukraine, Chernivtsi, 2024.

The research on the topic of the dissertation was carried out during 2020-2024 in
accordance with the research plans of the Department of Geography of Ukraine, Faculty
of Geography, Yuriy Fedkovych Chernivtsi National University.

The thesis makes a theoretical generalisation and proposes a new solution to the
scientific and practical task aimed at a comprehensive study of the local natural and
technical geosystem of the Dniester PSPP, which is a complex creation that integrates the
natural components of river basins and anthropogenic landscapes, within the framework

of the field of constructive geography.
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Particular attention is paid to the transformation processes that result from the
interaction of natural and anthropogenic factors. The research covers a detailed analysis
of changes in the Dniester River basin, assesses the geo-environmental impact of
anthropogenic activities on landscapes and ecosystems, as well as changes in the
geological environment and hydrogeological regime in the rock mass.

The study is based on the data obtained from the experimental results of field and
desk studies, which reflect the actual conditions and circumstances in which the
experiments were conducted.

The field surveys included comprehensive geodetic measurements using the Global
Navigation Satellite System (GNSS), as well as the use of classical methods of geometric
and trigonometric levelling of the geodetic network installed in the area of operation of
the hydraulic structure.

Additionally, water levels were measured within the regulated channel of the
Dniester basin river system and within the artificial landscape and technical system of the
upper reservoir of the Dniester PSPP. At the same time, dynamic water levels were
measured in hydrological wells. Regular observations were made of river flow within the
reServoir.

These data are key to understanding such aspects as the sustainability and physical
reliability of natural and technical geographical systems (NGGS). The concept of physical
reliability refers to the regularities of preserving the properties of the NGGS and their
ability to perform the necessary functions in the specified operating modes and conditions
of anthropogenic load.

The source materials of the desk research were drawings and explanatory notes,
existing designs and design solutions, construction sites of the Dniester PSPP and
Dniester HPP, geospatial and cartographic data from OpenStreetMap (OSM) and Google
Maps, parametric design software systems Autocad Inventor, SolidWorks, a free cross-
platform geographic information system consisting of a desktop and server part: QGIS,
in combination with the ArcGIS training version, a programming language and

application package for solving technical computing problems such as MATLAB,
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materials, seismological, hydrological and numerous cartographic materials, including
geological reports performed by third-party organisations.

One of the main challenges was the processing of a significant amount of data at
the hydraulic facility, as the total number of control and measurement equipment
(C&ME) at the hydraulic facility exceeds 3000 units, not including filtration C&ME and
geodetic C&ME.

A significant amount of information, estimated at hundreds of thousands of values
over several years, required digitisation of most of the data from paper carriers. In
addition, the imperfection of remote sensors significantly affected the processing process,
which forced the use of mathematical filtering of information using a high-level general-
purpose programming language with dynamic strict typing and automatic memory
management, Python, focused on improving performance.

Powerful multi-core processors of computer stations were used to process large
arrays of numerical data and parametric modelling. Particular emphasis was placed on
the use of the finite element method, which provided a numerical method for solving
partial differential equations and integral equations arising from the solution of problems
for modelling and visualisation of the 3D model of the study results.

Changes in the hydrogeological regime before and after the facility commissioning
were determined, taking into account the impact of anthropogenic activities on river basin
systems. The understanding of the factors affecting the change in the stress-strain state of
soils was improved and the quantitative parameters of horizontal displacements were
determined. The knowledge of the relationship between water level fluctuations in the
landscape-technical system of the reservoir and soil deformation in the context of cyclic
loads on the soil base of the Dniester PSPP reservoir was expanded, considering the
reservoir as a source of transverse vibrations.

The applied significance of the obtained results for the design and operation of the
natural and technical geosystem of the Dniester PSPP is formulated. The method of cross-
spectral analysis was used to detect low-frequency ground vibrations caused by changes

in the water level in the reservoir of the Dniester PSPP. The results of the study provide
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high accuracy in determining the frequency spectrum of oscillations and identifying
potential resonance phenomena in soils, which is key to understanding the relationship
between hydraulic engineering activities and geophysical processes in the geosystem.
This approach has significant theoretical significance for the development of the scientific
foundations of geophysics and practical significance for ensuring the safety and
sustainability of hydropower facilities, providing a basis for developing effective
strategies for monitoring and managing risks associated with the operation of natural and
technical geosystems.

The first chapter of the thesis, "Methodological Foundations for the Study of
Natural and Technical Geosystems," substantiates the relevance and importance of
studying natural and technogenic geosystems, where it is important to use an integrated
approach based on a body of knowledge, not limited to one theoretical concept, to gain a
deep understanding of their functioning mechanisms. The typology of systems used in
the field of constructive geography has several directions, in particular, functional and
structural types of systems are distinguished. Functional types include isolated, closed
and open systems, which differ in the degree of interaction with the environment and the
ability to exchange matter and energy. Structural types of systems, which are described
as morphological, cascade, process-response, controlled, self-regulating, also reflect
different aspects of structural organisation and interaction of components. This variety of
classifications demonstrates the diversity of approaches to the study of geosystems and
landscapes and the need to integrate different scientific perspectives for a comprehensive
analysis and understanding of natural and artificial geosystems. This integration makes it
possible to identify and understand the complex interdependencies and processes
occurring in PAs, providing a deeper and more objective understanding of their
functioning and evolution. In this context, geosystems management requires an integrated
approach that includes both technological and environmental aspects to ensure
sustainable and harmonious coexistence of natural and anthropogenic components.

Implementation of cybernetic principles in geosystem management.
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The second chapter of the thesis, "Description of Methodological Approaches to
Monitoring Dynamic Processes in the Dniester PSPP Operating Environment", offers an
overview of the main instrumental research methods and methodological approaches in
the process of monitoring the natural and technical geosystems of the Dniester PSPP,
which is implemented through systematic geodetic and geotechnical observations. The
chapter analyses the significant advantages of using remote monitoring methods and
describes the problematic aspects of their application.

The third chapter of the thesis, "Study of the input characteristics of the functioning
of the natural and technical geosystem of the Dniester PSPP", describes the geological
structure, which is divided into three structural floors (complexes) - Archean (crystalline
(granite) basement; - Upper Precambrian (Upper Proterozoic) composed of metamorphic
rocks (interbedded siltstone, mudstone and sandstone beds of different thickness); -
Mesocene (Mesocene) composed of Cretaceous, Neogene and Quaternary sediments of
different genesis and thickness.

According to the State Service of Geology of Ukraine, the tectonic conditions of
the hydraulic facility's location, the operation area of the HPP and PSPP cascade, are
crossed by the main faults: Tomashivsko-Liadivskyi, Halaykovetskyi and minor
Sokiletskyi and Bakhtinskyi faults. A separate subsection describes hydrogeological
conditions of the environment in which several aquifers with different feeding regimes
are discharged. Formation-fracture and fracture waters in bedrock have pressure,
sometimes high-pressure, and more often non-pressure occurrence. They are associated
with horizons of fractured limestone in the Sarmatian, sands in the Tortonian and Upper
Cretaceous, and sandstones in the Upper Proterozoic. Most of them are drained by the
slopes of the Dniester River valley and large ravines.

The geodynamic conditions in the HPP and PSPP cascade operation area were
characterised, where a system of seismic monitoring stations was set up, supplemented
by information from the stations of the Carpathian Regional Seismic Network, in addition

to digital records of the Lomachyntsi seismic station (NDNU), data from nearby seismic
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stations of the Regional Seismic Network (KRN) were used: "Horodok (HORU),
Kamianets-Podilskyi (KMPU), Chernivtsi (CHRU), Kosiv (KSV).

The fourth chapter is "Results of experimental studies of the impact of the natural
and technical geosystem of the Dniester PSPP on dynamic processes in the environment
of its operation". With the help of geodetic methods, it was possible to present a study of
the kinematics of modern vertical movements of the Dniester PSPP territory during 2000-
2019, obtained on the basis of high-precision geometric levelling.

The quantitative parameters of the distribution of horizontal displacements in
inclinometric and eccentric boreholes were determined. By combining graphs of the
amplitude of water level fluctuations in the reservoir with episodes of seismic events
synchronised in time, it became possible to track the occurrence of "induced
earthquakes". The behaviour of dispersed soils under the influence of natural and
anthropogenic loads was modelled.

Keywords: channel, geodetic surveying, landscape system, river, 3D surface,
reservoir, HPP, flow, anthropogenic impact, GIS, reservoir, dam, GNSS, hydrology,

basin system.
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