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Abstract. This paper studies the influence of various natural and anthropogenic factors on the chlorophyll 

concentration, which is the main photosynthetic pigment of phytoplankton. The study was conducted using GMDH of 

Kakhovka reservoir data. 
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Introduction 

Studying of the aquatic ecosystems and forming the biological productivity and water quality in the increasingly 

eutrophication and pollution is an important task of modern ecology.  

High level of anthropogenic load on water bodies in Ukraine is conditioned by high population density, the 

influence of industry, agriculture, and ineffective system of sewage entering the reservoir. In this connection, it is 

necessary to ascertain the response of planktonic algae to environmental changes. Study of the fundamental basis of 

phytoplankton forming and global impact of environmental factors on this process in terms of anthropogenic impact are 

important for the development of the theory of biological productivity of reservoirs, scientifically based management 

functioning ecosystems and predicting water quality. 

This paper studies the influence of various natural and anthropogenic factors on the chlorophyll concentration - 

the main photosynthetic pigment of phytoplankton, which is a measure of the intensity of its vegetation and the level of 

primary production. The study was conducted by analyzing of long-term data Kakhovka reservoir using the 

combinatorial GMDH algorithm. 

Description of research 

The reaction of planktonic algae on the influence of natural and anthropogenic factors can be studied using the 

concentration of chlorophyll а. Chlorophyll а is the main photosynthetic pigment of phytoplankton. It is a measure of 

the level of phytoplankton vegetation and primary products. The ecological status of the water bodies and biomass of 

planktonic algae can be assessed by the concentration of the chlorophyll per unit volume of water. 

Mentioned concentration of chlorophyll depends on many factors such as hydrological and meteorological 

conditions of light and temperature, season, time of day, the species of algae, their supply of nutrients, physiological 

state populations. [1] 

In the Dnieper reservoirs in summer the direct dependence is observed between long-term dynamics of average 

chlorophyll concentration and phytoplankton biomass. This dependence appears the most in the largest reservoirs of the 

Dnieper regulating its flow, particularly in Kiev, Kremenchug and Kakhovka. 

In this work we fitted the linear model of the chlorophyll concentration. It includes the following factors: 

x1 – total amount of the dissolved inorganic nitrogen, mg N / l (factor 1); 

x2 – dissolved inorganic phosphorus P mg / l (factor 2); 

x3– N/P – the ratio of nitrogen to phosphorus, the relative unit (factor 3); 
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x4 – water temperature, t ° C (factor 4); 

x5 – the volume of water flow, м³×109 / month (factor 5); 

x6 – total solar radiation, MJ / m² × month (factor 6). 

Description of the study 

The Combinatorial GMDH algorithm was used to build the process models. Models were constructed using 

different numbers of factors (from 1 to 6) based on the data from the years 1980-93 [2]. We selected the most 

appropriate model according to the regularity criterion AR for each data division options. We studied three options for 

division of the sample on learning set XA and testing set XB: 

 7/6 –  the learning set XA, contains 7 data points for 1980-1986 years, testing set  XB  contains 6 data 

points from 1987 to 1993 years,  

 8/5 - the learning set XA, contains 8 data points for 1980-1987 years, testing set  XB  contains 5 data 

points from 1988 to 1993 years, 

 9/4 – the learning set XA, contains 9 data points for 1980-1988 years, testing set  XB  contains 4 data 

points from 1989 to 1993 years, 

Data point means all measured data in August of each year. 

We selected three best models as the result of modelling. These models are presented in Table 1: 

Table 1. 

The model The regularity 

criterion 

The coefficient of 

multiple correlation R 

y1 = 21.59x1 15,46 0,6751 

y2 = 18.23x1 + 96.25x2 13,37 0,7417 

y3 = 16.1x1 + 0.81x4 – 1.56x5 – 

0.002x6 

25,23 0,8212 

The value of the coefficient of multiple correlation suggests a strong relationship between inputs and 

independent variable.  

 

Conclusion 

The analysis of the obtained results showed that all chosen models include variable x1 - mineral form of 

nitrogen. So, the most important factor of influence to the content of chlorophyll in phytoplankton Kakhovka reservoir 

in summer is the variable x1. Phosphorus is growing faster than nitrogen in the water, that is the reason why nitrogen is 

a factor which is limiting the development of phytoplankton. It was observed in the Kakhovka reservoir in the 1980-90 

biennium.  

For Kakhovka reservoir using the model with four factors, y=f(x1, x4, x5, x6) is completely sufficient.  

The model includes the following factors:  

 the concentration of nitrogen in the water,  

 the ratio of the concentrations of nitrogen and phosphorus (N / P),  

 the flow of water through the turbines of hydropower 

 total solar radiation, respectively. 

These results were obtained for Kakhovka reservoir, the current sampling statistics, and summer season, which 

is characterized by an intense "bloom" of blue-green algae water. 
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