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Tabauys 2 — 3aeanvHi oyiHKU KOO8 MEXHOIOSTUHUX CUCTEM

) 3aranbHa
TexHomorigyna cucreMa Kon .
OLIIHKA KOy
TpanuiiitHi KOHIIEHTPOBaHI BUPOOHWY1 CUCTEMU: A1B1C2D2E1F1G1H1 45
ABTOMaTH30BaH1 KOHIICHTPOBaHI BUPOOHUYI CHUCTEMHU A2B3C2D2E2F2G2H2 73
IaTerpoBani BUpOOHHYI CUCTEMH A3B3C2D2E2F2G2H?2 77
MeperxeBi BUPOOHUYI CHCTEMHU A3B3C2D2E2F2G2H3 81
[HTeNeKTyalbHI MEpeXKeBl BUPOOHUYI CHCTEMHU A3B4C2D2E2F3G3H3 82

3 BpaxyBaHHSM Ili€i CUCTEMU OIIHKUA c(hOPMOBaAHI OCHOBHI HAIPsIMKU 1HHOBA-
[ifHOTO PO3BUTKY Y MalIMHOOYyBaHHi. [lo-miepiie, BayKJIMBO MPOBECTU OIIHKY TEX-
HIYHUX Ta TEXHOJIOTTYHHUX MOTPeO raynysi, BKIIOYAIOUX aHalll3 Cy4YaCHUX METO/IIB, Ma-
TepiajiB 1 TEXHOJOT1H AJIs MOJIIIIEHHS] BAPOOHUYMX MPOIECIB Ta CTBOPEHHS BUCOKO-
AKICHUX MPOJYKTIB. JIpyrum HampsiMkoM € ¢iHaHCOBE MJIaHYBaHHS Ta OIlIHKA pecyp-
CiB, BPaXxOBYIOUU 00CST (piHAHCYBaHHS JJI BIPOBAKEHHS 1HHOBAIIIMHUX TEXHOJIOT1N
1 pO3IUISIat0un Pi3H1 JKepea (piHAHCYBaHHS. 3PEIITO0, PO3BUTOK 1HTEICKTYaIbHUX
BUPOOHUYUX CHUCTEM BU3HAYAETHCS SK KIIOYOBHM €JlEeMEHT y cepi MammHOOYTy-
BaHHS.

S. Kovalenko, R. Ponomarenko, Y. Ivanov
National University of Civil Protection of Ukraine

IDENTIFICATION OF THE IMPACT OF SURFACE WATER BODIES
AT THE EXPENSE OF GROUNDWATER, WHICH PROVIDES
EXCHANGE BETWEEN TRIBUTARIES

Given the close interconnectedness of individual environmental components, it
is particularly important to establish comprehensive monitoring covering surface water
and groundwater. Such monitoring should include environmental protection measures
in industry and agriculture, including stationary observations at possible water body
pollution sites. The physicochemical composition of groundwater depends, on the one
hand, on the composition of geological rocks, and, on the other hand, on the
composition of water seeping into it from the ground surface. Pollution of surface and
groundwater can pose a threat to human health and ecosystems. The increase in the
content of pollutants in water bodies is a result of the constant or accidental discharge
of wastewater from industrial or municipal enterprises, agricultural runoff, pesticides
and fertilizers. Drinking water is extremely important for human health and plays a key
role in physiological processes: it is necessary to maintain the body's water-salt
balance, dissolve and remove toxins, promote the distribution of nutrients, etc.
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,
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has limited groundwater resources. The total renewable water resources of Ukraine
amount to 175.3 km? per year, of which 97% is formed by surface river runoff and only
3% (5 km?®) by groundwater. An analysis of recent relevant publications and studies
has shown that studies have been conducted on the quality of surface and groundwater
in Ukraine and the causes of deterioration in their ecological condition have been
identified, but insufficient attention has been paid to the impact of surface water bodies
of upstream tributaries on those located downstream of the main river, taking into
account the presence of groundwater.

In the Earth's crust, water mixing is often observed, which leads to a reaction
between ions. Vernadsky's book Biosphere states that the source of cations and anions
for surface and groundwater on continents is most often soils. The decomposition of
plant residues in the soil supplies carbon dioxide to the water, which, when dissolved,
produces the hydrogen carbonate anion HCO3. For river and lake waters, along with
the decomposition of organic residues in the soils of the basins, the activity of the
organisms inhabiting the water body is also important.

Chloride ions are one of the most important biogenic ion elements found in living
organisms. Chloride ions have a wide range of applications, for example, in the
production of hypochlorous acid, bleach, and chlorination of ores to produce non-
ferrous and rare metals. In agriculture, chlorides are used in pest control products. Most
chlorides are highly soluble in water, with the exception of silver chloride (AgCl),
which is insoluble in water, and lead chloride (PbCl,), which is slightly soluble.
Chlorine-containing compounds are not consumed by biological organisms, they are
not converted into other compounds, such as ammonium is converted into nitrite and
nitrate as a result of the nitrification process. Chlorides can enter water bodies from
water supply and wastewater treatment plants if active (gaseous) chlorine is used at the
treatment plant to disinfect water for supplying drinking water to consumers through
water supply networks. Since chlorides are a fairly stable compound, they were chosen
to study the impact of surface water bodies, namely the Psel River on the Vorskla River
downstream of the Dnipro River, taking into account the geological influence of one
river on the other.

The purpose of the study is to determine the impact of groundwater exchange
between tributaries on the ecological quality of surface water bodies within the sub-
basins of the according to the basin principle of water resource management.

The impact of the Psel River on the water quality of the VVorskla River was stud-
ied at observation posts that are geographically located one below the other in the di-
rection of the main river. The results showed that the influence of the upstream tribu-
tary on the water quality of the downstream tributary can be traced along the entire
length of the tributary. Previous studies have shown that the trend of the Psel River's
influence on the water quality of the VVorskla River has been maintained over the years.
There is reason to believe that similar impacts of water flow on the formation of a
certain level of ecological quality of surface water should be expected for other con-
stituents present in the groundwater connecting the tributaries.

Thus, according to the conclusions of the analytical work, it is argued that when
determining the factors that shape the composition of surface waters and assessing their
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environmental quality, it is necessary to conduct additional research on the presence of
geological influence along one river on another, taking into account the existing impu-
rities in the waters of tributaries. In further studies, the results obtained can be used to
develop and implement a reliable and effective model for predicting the ecological sta-
tus of surface waters in the Dnipro subbasins.

Kosba M.O., Koeymsax M.1.
IBaHO-®paHKiBCHKUN HAITIOHATBHUN TEXHIYHUM YHIBEPCUTET HATH 1 ra3y

IMITAIIMHE MOJIEJTIOBAHHSI CAHCTEMHU KEPYBAHHS TEIIVIOBUM
OB’€EKTOM 3 BUKOPUCTAHHAM HEYITKOI'O PETYJISATOPA

JlociKEeHHSI CUCTEMH KEPYBAHHSI TEIJIOBUM 00’ €KTOM 3 BUKOPUCTAHHSIM HEdl-
TKOTO PETYJISATOpa Ta MOJICIIOBAHHS JAHOT CHCTEMH MPOBOAMMO B mporpami Simulink
nakety MATLAB. V nanamrtyBanusx Omoky Fuzzy Logic Controller with Rule
Viewer HeoOXiaHO 3AIMCHUTH TPUB 3Ky 110 (haiily HEUiTKOTO peryisTopa, chopMo-
BaHoMy B penmaktopi FIS Editor. Moxens cucreMu KepyBaHHS TeMIEpaTyporO Ha
00’€KTi 3 BUKOPUCTAHHSAM HEUITKOI JIOTIKK 300paxkeHa Ha puc.1 [1].
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Pucynok 1 — Cxema cucmemu kepyeanHs na 6asi Heuimkoi 102iku

HatucHyBim aBidi Ha 6710k SCOPE, OTpUMYy€eEMO 300paskeHHsI rpadika 3aaeKHO-
CTi 3MIHH TEMIIepaTypH Bij yacy (puc. 2.).

Matouu nanuii rpadik nepexiIHOTO MPoIeCcy, MOXKHA BU3HAYUTH NPsMI MMOKa3-
HUKH SKOCT1 PETYJIIOBaHHS 3a METOAUKOIO SIK Y MOIMEePeTHbOMY PO31J1l JaHOT pOOOTH.
TakuM 4YMHOM, BU3HAUYUMO TMPsIMiI MOKA3HUKU SIKOCTI CHUCTEMH : 4ac MEPEeXiJTHOTro

nporiecy: t = 64c; epeperyjaloBaHHSI: O = x?olo) +100% = 1;11 100% = 0%;
CTYIIHb 3aTyXaHHs: ¥ = 1 — %.
1
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