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1. ¥ puceprauilHOMy IOCJIiIKEHH] BUPIIEHO aKTyaJIbHE HAYKOBO-IIPAKTUYHE 3aBIAHHS €KOJIOTIYHOI OLIHKN
IKepeJl MIUTHUX MiJ3eMHUX BOJ, B MeXaX Sl peM4YaHChKOI TYPUCTUYHOI fecTrHali. [[poBeeHO KOMILIEKCHE
IOCJIiIKEHHSI €KOJIOTIYHOrO CTaHy JpKepeJ NUTHUX MMiJ3EMHUX BOJ, Y TYPUCTUYHUX AeCTUHALisX HaaBipHSIHCPKOTO
paiiony IBaHo-®paHKiBCcbKOi 0671aCTi. B po60Ti aHai3yeThCs BILJIMB @HTPOIIOT€HHOTO HAaBAHTA>XKEHHSI, 0COOJIMBOCTEM
ripcbkoro KapnaTchbKoro periony, 3MiHUM KJIiMaTUYHMX YMOB Ha SIKiCHI i KiJIbKiCHI TOKa3HUKYU TPYHTOBUX BOZ,
[IpoBegeHi JOCiIKEHHS OXOIIIOIOTh BUBYEHHS Cy4aCHOrO CTaHy IIUTHUX I1iI3€MHUX BOJHUX JXKEPEJl, BUBHAYEHHS
OCHOBHUX JpKepeJl 3a0pyIHEHHs], aHaJli3 BIUIMBY 3MiHU KJIIMATy Ha riIpOJIOTiYHUI PEXXUM PETiOHY, OLiHKY BILIUBY
TYPUCTUYHOI AisJIbHOCTI Ha SKiCTb BOJY Ta PO3POOKY YIAOCKOHAJIEHUX METOIiB MOHITOPUHTY BOJHUX PECYPCIB 3

BHUKOPHUCTaHHIM reoiHdopmauiinux cucrem (GIS). BctanoBieHO 3a/1€5KHICTh BOJIOCIIOXMBAHHS JOCIIIKYBaHOTO



PETiOHY Bif, IKepesa NMUTHUX Mif3eMHUX BOJ,. 3a pe3yJibTaTaMUu ONUTYBaHHS JOBELEHO, 1110 B HanBipHAHCHKOMY
paiioHi JyKepesia MUTHOI BOJY Ta KOJIOAS31 € OCHOBHUM JKEPEJIOM BOJIONIOCTAYaHHS [J1s1 HACEJIEHHS Ta TYPUCTIB.
YacTka BOAOCIIOXUBAHHS 3 UX JIKepesl CTaHOBUTD 6s113bKo 70%. ColliosioriyHe MOCimKeHHS BOIOTIOCTaYaHHs Ta
BOJIOBiiBeIeHHS B HanBipHSIHCBKOMY perioHi, mposeneHe B 2020 poui, 1okasaso, Mo y PErioHi € 3HaYHa KiJIbKiCHa
repeBara y BUKOPUCTaHH] JielleHTPasli30BaHOi CUCTEMU BOJOIIOCTAYaHHSI, OCOGIMBO Cepes BIACHUKIB TYpUCTUYHUX
canu6, sIKi BAKOPUCTOBYIOTb iHIUBiyaabHe BOONOCTAYaHHSI 3 MiI3eMHUX JKepeJsl. 3HauHa KijIbKiCTb PECIIOHEHTIiB
3adikcyBaau 03HaKU 3a6pyAHEHHS MUTHOI Bogu. JJoCiKeHO 3MiHM KJliMaTy perioHy BpaxoBylOuH HOro
reorpadivyHi 0CO6IMBOCTI, CHPOrHO30BAHO MOAAJbIII 3MiHi KyliMaTy Ta iX BIJIMB Ha [KepeJsia MUTHUX MiI3€MHUX BOJ,
B perioHi. JloBeieHO, o B HagBipHIHCBKOMY paliOHi CIIOCTEPIraeThCsl TEHIEHIIiS 4O NOTEIIHHS, CEPEeNHbOPIYHA
TeMIlepaTypa MOBIiTPs 306ibiIyeThCst Ha 1,29% mopiuHO Ta cepegHbOpiYHA KiJIbKICTh OMajliB 3MeHIIyeThCs Ha 0,22%.
Lle npu3BOAUTD OO 3MiHM PEXUMY IiZJ3EMHUX BOJ, 30KpEMa JJ0 IOHVKEHHS PiBHIB BOJIA Ta 3MEHILIEHHS Je0iTy
mxepest. Okpim Toro, 6ys0 HinTBepIKeHo, o faHi, oTpuMaHi Bi, EOS CROP Monitoring, npeacTaBisiioTb CO6010
eeKTUBHU 3acib 17151 300py MeTeoposioriyHoi iHdpopmallii, SKUI MOKHA YCIIIHO 3aCTOCOBYBATH /1J151 MOHITOPUHTY
Ta [IPOTHO3YBaHHS PiBHIB BOJIY B IPUPOJHUX IpKepesax. Lle BifKpuBae epCleKTUBU JJj1s1 BAKOPUCTaHHS
CYIYTHUKOBUX JAaHUX Yy IPOTHO3YBaHHI riIpOJIOTiYHMX YMOB B iHIIKX perioHax YKpaiHu Ta 3a ii MexxaMu. BussieHa
BHCOKa KOpeJislisg MiX le6eTOM aHali30BaHoro IpKepeJsa Ta PiBHEM BOU Y KOJIOS3i HACEJIEHOTO IIYHKTY
MuxkynnuuH. KoediuieHT getepMiHanii r? carnys 3HaueHHs 0,99, 1110 1eMOHCTPYeE HaJIEeXHICTb IpKepeJI 0 NePLIOTro
Bifl IOBEPXHi BOJOHOCHOIO TOPU30HTY I'PYHTOBUX BOJI. 3HAYEHHS CEPEIHbOKBAPATUYHOI IOMUJIKY allpOKCUMAILi
mogeni FitSdErr cranoButs 0,035, BKa3youn Ha BUCOKY TOUHICTb MOZEJI Y BiZITIOBIHOCTI 110 3i16paHuX
€KCIIEpMMEHTAJIbHUX JIJaHUX. BCTaHOBJIEHO 3HAUYIY perpeciiiHy 3a1eXXHiCTb MDX Je6eToM JKepeJia Ta KiJIbKiCTIo
OIafiB, 10 0COOJIMBO BUPA3HO NPOSBIISIETHCS IIPY BUKOPUCTAHHI JaHNX, OTPUMaHUX 3 cynyTHUKA. Koedinjientn
perpecii ctanoBunu: r2 = 0,73 0y gebety mxepena i r? = 0,6 0y piBHS Boau B Kosoga3i. OTpuMana QyHKILiOHaIbHA
3aJIEXKHICTb, SIKa I03BOJISIE IPOTHO3YBATH PiBHI BOAU i 1e6iTU I'YHTOBUX BOJ, 3 ypaxyBaHHIM KiJIbKOCTi 0TIafiB i3
4aCOBMM IHTEPBAJIOM B OAMH AE€Hb IJI5 IiporeoJorivHuX yMmoB HaZiBipHAHCBKOrO paiioHy. B paMKax IpoBEI€HOTO
IOCTIiIKEHHS 371iICHEHO BCEOIYHMM aHai3 (i3MKO-XiMiYHUX MMOKA3HUKIB MiJ3EMHUX BOJ, 3 aKLIEHTOM Ha
BI3HAYEHHS €KOJIOTIYHOIO CTaHy MUTHUX IiJ3€MHUX BOJ, Y paiioHax fpeMuyanumyiay ta HagBipHaHCHKOTO paiony. ¥
IOCiIKeHHi 0yJI0 OL[iHeHO XapaKTepUCTHUKU BIIMBY OCHOBHUX 3a0pyHIOBAYiB Ha Iif3eMHi BOAHI IpKepesa Ta
BM3HAUEHO KJII0YOBI YNHHUKY 3a0PYAHEHHS B TiPCbKUX TYPUCTUYHUX AeCTUHALisIX. OTpMMaHO PyHKIiOHAIbHY
3aJIEXKHICTb MK BUCOTOIO CBEPIJIOBUHU HAJl PIBHEM MOPSI Ta KOHLEeHTpalielo amoHilo (NHoo) 3 koedinienTom
kopesstii -0,96, 1m0 703BOJIsS€ IPOTHO3YBAaT! KOHIIEHTPALIil0 iOHIB aMOHII0 Y TPYHTOBUX BOAAX TYPUCTUYHOI
IleCTUHallii B 3aJ71€XKHOCTI Bifl a6COJIIOTHOI BUCOTU MiCLIEBOCTi. AHAJIOTi4YHO, 6YJI0 BUSIBJIEHO 3BOPOTHIM 3B'SI30K MK
BHCOTOIO BUXOJly TPYHTOBHUX BOJ, Ta KOHLeHTpaljielo HiTpatiB (NOOD), 3 KoediuieHToM Kopessii -0,81, 1o cBiguuThb
[IpO MiABUILEHHS KOHIEHTPaLii HiTpaTiB i3 36i/IbIIeHHSIM PEKpealiiiHOro HaBaHTaKEHHS 3 IOHMUKEHHSIM

abCoJIIOTHUX BUCOT MicueBocTi B HanBipHsIHCbKOMY palioHi.

2. In the dissertation research, a relevant scientific and practical task of environmental assessment of sources of
drinking groundwater within the Yaremche tourist destination was addressed. A comprehensive study of the
ecological condition of drinking groundwater sources in tourist destinations of the Nadvirna district in the Ivano-
Frankivsk region was conducted. The work analyzes the impact of anthropogenic load, characteristics of the
Carpathian mountain region, and changes in climatic conditions on the qualitative and quantitative indicators of
groundwater. The research covered the study of the current state of drinking groundwater sources, identification
of the main sources of pollution, analysis of the impact of climate change on the hydrological regime of the region,
evaluation of the impact of tourist activity on water quality, and the development of improved methods for
monitoring water resources using Geographical Information Systems (GIS). It was established that water
consumption in the studied region depends on sources of drinking groundwater. Survey results showed that, in
the Nadvirna district, sources of drinking water and wells are the primary source of water supply for the
population and tourists, accounting for about 70% of water consumption. A sociological study of water supply and
sanitation in the Nadvirna region, conducted in 2020, revealed a significant quantitative advantage in the use of a
decentralized water supply system, particularly among owners of tourist estates, who use individual water supply



from underground sources. A significant number of respondents recorded signs of drinking water pollution.
Changes in the climate of the region were studied considering its geographical characteristics, further changes in
the climate and their impact on sources of drinking groundwater in the region were forecasted. It has been proven
that the Nadvirna district is experiencing a warming trend, with the average annual air temperature increasing by
1.29% annually and the average annual amount of precipitation decreasing by 0.22%. This leads to changes in the
groundwater regime, specifically to a lowering of water levels and a decrease in the flow of sources. Furthermore,
it was confirmed that data obtained from EOS CROP Monitoring represent an effective means of collecting
meteorological information, which can be successfully used for monitoring and forecasting water levels in natural
sources. This opens up prospects for the use of satellite data in forecasting hydrological conditions in other
regions of Ukraine and beyond. A high correlation was found between the flow rate of the analyzed source and the
water level in the well of the Mykulychyn settlement. The coefficient of determination r? reached a value of 0.99,
indicating that the sources belong to the first from the surface water-bearing horizon of groundwater. The average
squared error of the approximation model FitSdErr is 0.035, indicating the high accuracy of the model in
accordance with the collected experimental data. A significant regression dependency between the source's flow
rate and the amount of precipitation was established, which is particularly pronounced when using data obtained
from satellites. The regression coefficients were: r2 = 0.73 for the source's flow rate and r? = 0.6 for the water level
in the well. The obtained functional dependency allows predicting water levels and groundwater flows considering
the amount of precipitation with a one-day time interval for the hydrogeological conditions of the Nadvirna
district. Within the framework of the conducted research, a comprehensive analysis of the physico-chemical
indicators of groundwater was carried out, focusing on determining the ecological state of drinking groundwater
in the areas of Yaremche and the Nadvirna district. The study evaluated the characteristics of the impact of major
pollutants on underground water sources and identified key pollution factors in mountain tourist destinations. A
functional dependency between the well's elevation above sea level and the concentration of ammonium (NHoo) with
a correlation coefficient of -0.96 was obtained, allowing the prediction of ammonium ion concentrations in
groundwater of the tourist destination depending on the absolute elevation of the terrain. Similarly, an inverse
relationship between the height of groundwater emergence and nitrate concentration (NOon), with a correlation
coefficient of -0.81, was found, indicating an increase in nitrate concentration with increasing recreational load
and decreasing absolute heights of the terrain in the Nadvirna district.
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