JEPKABHA CJIYKBA YKPAIHU 3 HAJIBBUUAWHUX CUTYALIN
HAIIIOHAJIBHAM YHIBEPCUTET IIUBLJIBHOI'O 3AXUCTY YKPAIHU

OAKYJBTET IUBIJIBHOI'O 3AXUCTY

MATEPIAJIN
KPYIJIOro cToJy (BediHapy)

«3ANTOBITAHHSI BAHUKHEHHIO HAI3BUYAVHUX
CUTYAILIHA, PEAT'YBAHHS TA JIKBIJALIS IX HACJIJIKIB»

29 motoro 2024 p.
XapkiB



OPT'AHIBAIIMHUN KOMITET

I'osioBa:
AHIPOHOB Bosogumup AHATOJiHOBHY, MPOPEKTOp 3 HAYKOBOI pobotu —
HAaYaJlbHUK HAYKOBO - JIOCIIIJTHOTO LHEHTPY HarmionansHoro yHlBepcheTy

UMBUIBHOTO 3aXMCTy YKpaiHM, 3acClIyXEHUM g4 HAyKd 1 TEXHIKM YKpaiHu,
JOKTOp TEXHIYHHUX HayK, podecop.

3acTyNIHMK r0JIOBH :

KOJIEHOB Ouaekcanap MmukoJaiioBu4, T.B.0. HadalbHUKAa (aKyJIbTETy
UBLIBHOTO 3aXUCTy HallloHaJbHOrO yHIBEpCHUTETY IUBIIBHOIO 3aXUCTy YKpaiHu,
KaHIUJIAT HAYK 3 JE€P>KaBHOTO YIIPaBJIiHHS, JOLEHT.

YseHu Komirery:

APTEM €B Cepriii Po0seHoBu4, 3aBimyBad Kadeapu OXOPOHU TIpari Ta
TEXHOTC€HHO-CKOJIOTIYHO1 Oe3reku (PakyabTeTy TEXHOT€HHO-EKOJOTIUHOI Oe3neKu
HarionaneHOTro yHIBEpCUTETY LMBUIBHOTO 3aXUCTY YKpaiHW, KaHIUAAT TEXHIYHUX
HayK, JIOLIEHT.

JAHIJITH OJIGKCﬂHZ[p Mmco.naﬁmmq, HayaJdbHUK Kadeapu HarlIsgoBo-
npoGLUIaKTHYHOT MisMBHOCTI  (GaKyIbTeTy LuBiIbHOrO 3axucry HamioHanbHoro
YHIBEPCUTETY LIMBUIBHOTO 3aXUCTY YKpaiHU, KaHIUJAT TEXHIYHUX HAYK, TOLUEHT
MATYXHO Bacuas BacwiaboBu4, 3acTylHUK  HaudajdbHHKa  Kadeapu
MIPOTEXHIYHOI Ta CHEUiabHOI MIATOTOBKH (aKyJIbTETy LMBUIBHOTO 3aXHUCTY
HarionanbHOTO yHIBEPCUTETY LUBIIBHOTO 3aXUCTy YKpaiHW, KaHIWJIAT TEXHIYHHUX
HayK

OTPOLI KOpiii AnaToJiiioBu4, HayaIbHUK Kapeapu MOKEKHOI MPOPIIAKTUKH B
HACeJICHUX MyHKTaX (haKyJIbTETy MOXKEKHOI Oe3neku HalioHaIbHOTO YHIBEPCUTETY
IIUBUTLHOTO 3aXUCTy YKpaiHu, TOKTOP TEXHIYHUX HAYK, Mpodecop

COBHMHA Biraaii OneKcaanOBnq, HayalbHUK KaQenpu opraHisaimii Ta
TEXHIYHOTO 3a0e3MeUeHHS aBaplnHo pATYBaIBHUX poOIT (hakyJIbTeTy HUBIILHOIO
3axucty HarlioHaqbHOrO YHIBEPCUTETY LHMBLIBHOTO 3aXHCTy YKpaiHH, KaHIMIAT
TEXHIYHUX HAYK, JTOICHT

TIOTIOHUK Baaum BojiogumMupoBHY, HaudadbHUK Kadeapu yrpaBiIiHHS Ta
oprasizaiii JisSUIbHOCTI y cdepl IUBUIBHOTO 3aXUCTy (aKyJIbTeTy IHUBUIHLHOTO
3axucty HalloHaJIbHOTO YHIBEPCUTETY UMBUIBHOIO 3aXUCTy YKpaiHH, TOKTOP
TEXHIYHUX HayK, Ipodecop

TexniuHui cekperap:

I'APBY3 Cepriii BikTopoBMY, [OLCHT HAarJIsin0BO- npoqnnaKTHqu J_IISIJ'IBHOCTI
axymbTeTy LMBIIBHOrO 3axucTy HalioHanbHOTO YHIBEPCUTETY IHBLILHOTO
3aXUCTy YKpaiHu, KaHAUJAT TEXHIYHUX HAYK, JOILICHT.
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HacniakiB. Marepianun kpyrimoro cromdy (BeGinapy). — XapkiB: HarionanbHuid
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INFLUENCE ON THE ECOLOGICAL CONDITION OF SURFACE WATER
BODIES TAKING INTO ACCOUNT THE PRESENCE OF GROUNDWATER

Kovalenko S.A., Ponomarenko R.V., Doctor of Technical Sciences, Professor
National University of Civil Protection of Ukraine
Tretyakov O.V., Doctor of Technical Sciences, Professor
National Aviation University

Water plays an important role in human life. It is used in industry (in
technological processes), agriculture (for irrigation of crops and raising animals), for
drinking water consumption, etc. Scientists focus on the study of the ecological state of
groundwater and surface water in Ukraine and the world [1]. However, insufficient
attention is paid to the study of the mutual influence of surface water bodies with regard
to groundwater availability. Groundwater is one of the main sources of drinking water.
Groundwater is primarily used for domestic drinking water supply, agriculture, and for
industrial and technical purposes in Ukraine. Surface and groundwater reserve suitable
for drinking water supply are unevenly distributed across the world, including in
Ukraine. According to the National Report on the Quality of Drinking Water and the
Status of Drinking Water Supply in Ukraine, as of 2020, about 70% of residents had
access to centralised water supply. Scientists mainly study the quality of surface and
groundwater in Ukraine and countries around the world, their use, impact on public
health, and identify pollution factors, but insufficient attention is paid to the study of the
mutual influence of surface water bodies downstream of the main river, taking into
account groundwater. According to the report Analysis of the impact of climate change
on water resources in Ukraine, the authors found that as of 2021, 65% of groundwater
resources are concentrated in the northern and northwestern parts of Ukraine (Dnipro-
Donetsk and Volyn-Podilskyi artesian basins), while the southern part of Ukraine, on
the contrary, has limited groundwater resources. The total renewable water resources of
Ukraine are 175.3 km?® per year, of which 97% is formed by surface river runoff and
only 3% (5 km®) by groundwater. The analysis of recent publications and studies has
shown that studies have been conducted on the quality of surface and groundwater in
Ukraine and the causes of deterioration of their ecological condition have been
identified, but insufficient attention has been paid to the study of the mutual influence of
surface water bodies downstream of the main river, taking into account the presence
of groundwater [2 — 4].

The most stable compound chosen for the study was chloride, as it is not
consumed by biological organisms and is not converted into other compounds such as
ammonium, nitrate or nitrite. Most chlorides are also highly soluble in water. The
exceptions are silver chloride which is insoluble in water, and lead chloride which is
slightly soluble. Chlorides can enter water bodies from water supply and wastewater
treatment plants if chlorine is used at treatment plants to disinfect water for further
supply to drinking water consumers through water supply networks. Chlorides enter
groundwater through the use of pesticides and potassium fertilisers (potassium chloride)
in agriculture, through landfills, and through water supply and sewage plants if chlorine
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is used in technological processes to disinfect drinking water. The study used
observation data for the left tributaries of the Dnipro River, namely the Desna, Sula,
Psel, Vorskla and Samara, and plotted correlation graphs between the chloride content
of these tributaries at observation stations located closest to the Dnipro, taking into
account the direction of the mainstream of the Dnipro River.

The influence of surface water bodies downstream of the Dnipro River is
observed, taking into account the geological influence of one river on the other from the
observation posts. Studies of the correlation dependencies for phosphate and nitrate
have shown that not all sites show a dependency. This may be due to hydrogeological or
biological processes. For example, the geological composition of rocks can affect the
concentration of phosphate in water through migration processes. Rocks rich in
phosphate can release phosphate into the water through chemical breakdown processes.
After the mineral is broken down, phosphates can be released into water cycling and
then into water bodies or groundwater. This process can be an important factor in
shaping phosphorus concentrations in natural water systems, which affects ecosystems
and water quality. A large amount of sandy or carbonate soils can lead to less storage of
phosphate and, therefore, less phosphate entering the river system. Wastewater
discharges from industrial facilities or agricultural activities can also affect the
phosphate content of surface water bodies. Climate can affect the processes of erosion,
weathering and leaching of substances from the soil, which can also affect the
concentration of phosphate in surface water bodies. It was also found that the tendency
of influence of upstream tributaries on downstream ones has been maintained over the
years, so a more detailed study of the content of other impurities contained in surface
water bodies along the left tributaries of the Dnipro River is required. In the course of
further research, the results obtained can be used to develop and implement a reliable
and effective model for predicting the ecological status of surface waters in the Dnipro
sub-basins.
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