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Секція 2 

Section 2 

 

 

ПОЖЕЖНА ТА ТЕХНОГЕННА БЕЗПЕКА 
 

UDC 502.51;502.172 

 

MODERN METHODS OF COMPLEX WATER QUALITY 

ASSESSMENT ARE SUITABLE FOR PREDICTING THE 

ECOLOGICAL STATE OF SURFACE WATER BODIES 

 

Svitlana Kovalenko1 

Roman Ponomarenko1, Doctor of Technical Sciences, Professor 

Stanislav Shcherbak1, Candidate of Technical Sciences 

Oleg Tretyakov2, Doctor of Technical Sciences, Professor 
1National University of Civil Defence of Ukraine 

2National Aviation University 

 
The work highlights modern well-known methods of complex assessment of water 

quality, which are suitable for forecasting the ecological state of surface water bodies in 
Ukraine and the world, as well as examples of their application. 

Keywords: complex index of surface water body pollution, сomplex assessment 
of water quality, combinatory index. 

 

СУЧАСНІ МЕТОДИ КОМПЛЕКСНОЇ ОЦІНКИ ЯКОСТІ ВОДИ  
ДЛЯ ПРОГНОЗУВАННЯ ЕКОЛОГІЧНОГО СТАНУ  

ПОВЕРХНЕВИХ ВОДНИХ ОБ’ЄКТІВ 

 

Світлана Коваленко1 

Роман Пономаренко1, доктор технічних наук, професор 

Станіслав Щербак1, кандидат технічних наук 

Олег Третьяков2, доктор технічних наук, професор 
1Національний університет цивільного захисту України 
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У роботі висвітлено сучасні відомі методи комплексної оцінки якості води, 

що придатні для прогнозування екологічного стану поверхневих водних об’єктів 
України та світу, а також приклади їх застосування.  

Ключові слова: комплексний індекс забруднення поверхневих водних 
об’єктів, комплекса оцінка якості води, комбінаторний індекс. 
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Many methods of comprehensive assessment of water quality have been 

developed, but the Ukrainian Hydrometeorological Center and the State Agency 

of Water Resources of Ukraine give preference to the determination of water 

pollution indices and the pollution coefficient of natural waters. It is possible to 
obtain the value of the combined ecological assessment of the quality of surface 

water for a water body by determining the integral or ecological index, which is 

equal to the average arithmetic index of pollution by the components of the salt 

composition, the index of tropho-saprobiological (environmental-sanitary) 

indicators and the index of specific indicators of toxic action. Its use is expedient 

in the case when it is more convenient to use an unequivocal assessment: for 

planning water protection activities, working out water protection measures, 

carrying out ecological and ecological and economic zoning, ecological mapping, 

etc. The index of pollution of surface water bodies (hydrochemical index of water 

pollution) is an indicator of the level of pollution that shows the degree of water 

pollution and indicates the presence of various pollutants in it. The essence of the 
methodology is to calculate the water pollution index based on hydrochemical 

parameters and assign it to the appropriate class and category of water quality 

according to the degree of purity (pollution): very clean; clean; moderately 

polluted; polluted; dirty; very dirty; extremely dirty. The pollution index for 

surface water is calculated only by a certain number of indicators and is calculated 

according to the formula [1]: 
 





n

i і

i
з ГДК

C

n
I

1

1
, 

 

where, Ci– the actual concentration of the i-th indicator; ГДКi– the maximum 

permissible concentration of the i-th chemical component; n – number of 

components. 

The combinatorial index of water pollution makes it possible to obtain an 

integral assessment of the ecological state of surface waters, based on the 

frequency of exceeding the maximum permissible concentrations of individual 

ingredients. In work [2], the authors used the combinatorial index of water 
pollution (Sj) to study the water quality of the Dnipro Reservoir. It was calculated 

according to the formula 
 

i

N

i

ijj wSS
j

 
1

, 

 

where, Sij is generalized assessment for each substance; Nj is number of substances 

taken into account in the evaluation; iw  is weighting factors that take into account 

the importance of the i-th substance.  
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In [3], the authors evaluated the quality of river waters of the Poltava 

region based on the combinatorial index of pollution, taking into account 10 

indicators: chlorides; sulfates; ammonium, nitrite and nitrate nitrogen; phosphorus 

phosphates; dissolved oxygen; common iron; petroleum products. 

In the world, a lot of research has also been conducted to determine 

effective methods of water quality assessment. Using the improved index of the 

improved water pollution index (IWPI), the authors determined the spatio-

temporal dynamics of the water quality of the Erdao Songhua River Basin in 
China [4]. Water Pollution Index (WPI) and Improved Water Pollution Index 

(IWPI) can be calculated using formulas 
 

,20
)()(

)()(
)()( 





iCliCh

iCliC
iWPIliWPI  





n

i

iWPIwiIWPI
1

)( , 

 

where, C(i) is the monitored concentration value of the i-th indicator; Cl(i) та 
Ch(i) are the lower and upper limiting values of the i-th indicator’s; WPIl(i) is the 

lower limiting WPI value of the i-th indicator, i = 1, ⋯, n; wi – is the weight of 

the i-th index, which is calculated by the entropy weight method;  

To evaluate the water quality in the Jajroud river (Iran), in the study [5], 

the authors used the water quality index (WQI) 
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where, n – represents the number of water quality parameters; Ci is the value 

assigned to parameter i after normalization; Pi represents the relative weight 

assigned to each parameter. 

Thus, the work provides some well-known modern methods of 

comprehensive assessment of water quality, which are suitable for forecasting the 

ecological state of surface water bodies in Ukraine and the world. 
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