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IIposedeno odocanioxncennsa Kucrnesozo
pesicumy UepeonoockinbCvkozo 8000CxX06U-
wa (Yxkpaina). Buxonano pempocnexmus-
HUll aHani3 0aHUX ONepPamueHoz0 KOHMpPOJo
nokazuuxiexucuio. Poapaxosanonapamempu
Mmamemamuunoi modenai Cmpimepa-Dennca
ons 6odocxoeuuia. Moodenv dae mocaugicmo
npPozHO3YEaAMU KUCHEBUL PEXCUM B000CX06U-
wa. Ilpoenos 3abesnenumv céoeuacne npu-
UHAmMmA piueHsv 3 YnpasiHHs eKoJ102iMHUM
cmanom baceiiny

Knmouoei caoea: xucnesuil pesxcum, 0io-
XiMiuHe CROJMCUBAHHA KUCHIO, POIUUHEHUL
Kucenv, modea» Cmpimepa-Deanca
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IIposedeno uccaedosanue Kucaopoonozo
pexcuma Kpacroocxonvckozo eodoxpanunu-
wa (Yxpauna). Bomonnen pempocnexmue-
Hbli AHAIU3 OAHHBIX ONEPAMUBHO20 KOHMPO-
a8 nokazameneil xucaopoda. Paccuumanot
napamempol Mamemamuveckou Mooeau
Cmpumepa-@eanca ons eodoxpanunuwa.
Modenv daem 603moscHOCMb NPOZHOZUPO-
8amb KUCTLOPOOHBLIL PEHCUM 8000XPAHUNUNA.
IIpoznos obecnenum ceéoespementoe npums-
mue pewenuil no YnpasaeHuto 3KoJouye-
cKuM cocmosnuem bacceiina

Kmouesvie cnosa: xucaopoowtii pexcum,
Ouoxumuueckoe nompebdaenue Kuciopo-
da, pacmeopennvlii Kucaiopood, MmooeJb
Cmpumepa-Deanca
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1. Introduction

The Chervonooskil water reservoir is located within
Kharkiv and Donetsk oblasts (Ukraine) and was created
by means of regulation of the flow of the Oskil river — the
first-order tributary of the Siversky Donets river. By the
project purpose, the reservoir is the main source of the cen-
tralized economic water supply of Donbas. The reservoir is
supposed to be used for irrigation, needs of the fishing indus-
try and rest of the population [1].

The country’s drinking water supply is almost by 80 %
provided by surface sources. That is why the quality and the
state of water in surface water bodies is a significant factor
for sanitary and hygienic well-being of the population [2].

The problems in the field of environmental safety of
surface waters have been becoming increasingly acute re-
cently, which is caused by unsatisfactory condition of water
resources. Among the reasons, it is necessary to mention the
lack of efficient mechanisms in implementation of the basin
principle of water management, control and responsibility.
This situation is due to the historical development and
location of industrial sites. The main pollutants of surface
sources of drinking water supply are found in the same area
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(oblast) and preparation for production of drinking water
and its consumption are carried out on other territory. This
is especially true for water reservoirs, since they are created
for accumulation of water reserves and complex economic use.

Oxygen is essential for existence of most aquatic or-
ganisms and one of the most powerful natural oxidants,
performing the sanitary-hygienic role in a water body.
Oxygen belongs to the most important dissolved gases; its
content largely determines the quality of water. Due to its
properties, oxygen intensifies its self-purification processes,
physical-chemical transformations and hydrobiological cir-
culation of substances.

Concentration of oxygen, dissolved in water, is an inte-
gral magnitude that is determined by the ratio of differently
oriented physical-chemical, hydrodynamic and hydro-bio-
logical processes that occur in the aquatic environment and
on the separation boundary “water — atmosphere” [1].

The main source of oxygen supply to surface waters is
atmospheric air. In addition, much oxygen is released by
plants in the process of photosynthesis [3]. Oxygen demand
is related to chemical and biochemical processes of oxida-
tion of organic and some inorganic substances, as well as to
breathing of aquatic organisms [4]. Oxygen is consumed at




different rate, depending on temperature, number of bacte-
ria, and other water organisms and substances.

Oxygen concentration in surface waters varies consider-
ably depending on the season and time of day, under normal
conditions its content in surface waters can vary from 0 to
14 mg/dm?. The minimum content of dissolved oxygen for
provision of the normal development of fish is 5 mg/dm?,
and its decrease to 2 mg/dm? causes mass death of aquatic
animals. But oversaturation of water with oxygen can also
negatively affect the development of hydrobionts.

In accordance with the requirements to the composition
and quality of water of reservoirs at points of using drinking
and sanitary water, content of dissolved oxygen in water
must not be lower than 4 mg/dm? in any season. According
to fishing industry standards, oxygen concentration in water
in winter must be higher than or equal to 4 mg/dm?, and in
summer — not lower than 6 mg/dm? [5].

Seversky Donets River basin, which includes the Cher-
vonooskil reservoir, is one of the most complex among river
basins of Ukraine. Formation of chemical composition and
quality of water of the basin goes on under non-homogeneous
natural conditions and under the influence of significant
anthropogenic load. The studies, carried out earlier, indicate
insufficient oxygen supply to the surface waters of the Sev-
ersky Donets basin [3, 4, 6-8].

That is why study and modeling of dynamics of oxygen
regime of the Chervonooskil reservoir, particularly indi-
cators of dissolved oxygen (DO) and biochemical oxygen
demand (BOD) are relevant both at current water use and
for the process of implementation of the integrated water
resources management.

2. Literature review and problem statement

One of the main ways that help solve problems related to
the quality of surface waters, is mathematical modeling. After
constructing a mathematical model of the dynamics of water
quality, it is possible to determine the degree and depth of
treatment, compliance with the standards of drinking water
and commercial use. It is also possible to determine water
quality at any point of the reservoir at any time and to develop
a set of measures, necessary to bring that quality to the con-
formity with recreational or fishing industrial requirements.
Using the model, we can predict consequences of the influence
of untreated or insufficiently treated wastewater, discharged
to the water body, on water quality, etc.

The source information for problems of water quality
modeling is results of observations. Modeling and observa-
tions are closely related. Water quality modeling is possible
with availability of information about quality (direct link).
Construction of a model involves knowing the patterns of
changes of the water environment and the possibility of
mathematical calculations (feedback).

To characterize the range of processes that really affect
water quality, rather complicated equations are used be-
cause a change in the concentration of one component will
automatically affect the others, which is caused by the law of
conservation of matter. Using the Streeter-Phelps equations
[1] enables us to evaluate the full range of pollutants, dis-
charged to aquatic site, oxygen demand and compensating
influence of atmospheric aeration.

In Ukraine and in the world, a lot of research is devoted
to modeling and analysis of the content of dissolved oxygen

in water and biochemical oxygen demand. In particular,
rather substantive reviews are cited in publications [1,9-11].

Two-component water quality models, where the pro-
cesses of formation of water quality are estimated by oxygen
demand (processes of biochemical oxidation of organic com-
pounds) and its supply (process of atmospheric aeration).

New tendencies are observed in modeling of water quality
[12]: returning to the classic models, in which DO concen-
tration is function of disintegration of dissolved organics and
natural processes (atmospheric aeration). Ratio “DO-BOD” is
described by the classical model of Streeter-Phelps, in which
equations of processes, based on assumptions of first-order
kinetics [1, 3, 14] were analytically solved by Phelps and
Streeter for a river section, and today are widely used in cal-
culations [1, 15-19].

Prediction of the oxygen regime of the river Seversky
Donets on a separate section with the help of the methods of
mathematical modeling is considered in paper [7].

It is proposed to determine coefficient of biochemical
oxidation rate and biochemical oxygen demand with the use
of tables, specially calculated by the author [15]. To deter-
mine the specified theoretical substances, we need a pair of
experimentally obtained values of BOD, and BOD,, (bio-
chemical oxygen demand within the period of time T and
2T days respectively). In this case, to calculate the aforesaid
theoretical magnitudes, in addition to the measured values
of BODy, it is necessary to measure the value (for the same
water sample) of BOD,,. For calculation of these magni-
tudes, the author supplemented the classic Streeter-Phelps
equations with one more equation. This made it possible to
calculate the indicators more accurately. But the advantage
of this method it at the same time its disadvantage. In prac-
tice of water sites monitoring, measuring BOD;, which cor-
responds to value of T=5 days, is commonly accepted, while
measuring BOD,, was not and is not carried out.

Modifications of the classic model of Streeter-Phelps are
applied in papers [16—18]. The biofilter and convective and
diffuse terms are introduced to the model.

The task of determining coefficients of Streeter-Phelps
equations for sea water is considered in article [19]. Coeffi-
cient of biochemical oxidation is determined experimentally.
To determine reaeration coefficient, it is proposed to use the
search technique that eliminates uncertainty when solving a
system of equations.

The issue of modeling and planning of systems of water
resources management under conditions of uncertainty is
considered in paper [20]. Work [21] is dedicated to applica-
tion of the theory of games for determining and interpreta-
tion of behavior of parties of water use. Article [22] consid-
ered the use of multicriterial analysis in problems of water
resources management.

Authors of [23] propose a decision support model for
state water agencies. It is the method of stochastic objective
programming with two goals, one of which relates to the
farm management, the other — to impact on the environment.

Authors of paper [24] developed the overall integrated
model of optimization of water industry management for ef-
fective representation of a wide range of management options.

The environmental condition of the basin of the Seversky
Donets river on the whole and the impact of waste water on
it, as well as oxygen regime, are analyzed in papers [8, 25, 26].

The considered papers give examples of modeling of
indicators of biochemical oxygen demand and of dissolved
oxygen with the use of the Streeter-Phelps equations. Au-



thors of [7-14] proposed to determine the model parameters
for a particular water site through solving classical equations.
To enhance the accuracy of the model, other authors [16—18]
propose to introduce additional parameters to it or to analyze
BOD of one and the same water sample in the double intervals
of time [15]. A number of papers highlight the problems of
modeling directly in management of water resources [20—24].

But the available sources on this issue did not consider
the problem of determining of parameters for models of bio-
chemical oxygen of demand and dissolved oxygen based of
system long-term observations. It is important that such ob-
servations should be conducted through a network of control
sites (e. g., basin of the Seversky Donets river). This enables
us to determine the rate of processes of cleaning (pollution)
of a reservoir, to construct an appropriate model and to veri-
fy its adequacy. The resulting model can be applied to similar
sections of both rivers and reservoirs.

Under today’s conditions of transition of Ukraine to the
basin principle of water resources management, the problem
of the most optimal use of the existing network of observa-
tions is relevant. Ecological information, collected through
long-term observations can serve as the basis for verification
of the models of hydro-environmental processes.

By the project purpose, the reservoir is the main source
of the centralized economic water supply of Donbas, apart
from this, it is supposed to be used for irrigation, needs of
fishing industry and rest of the population [2].

Research in dynamics of oxygen indicators is relevant,
given the great importance of the reservoir for providing
of low-water regions of Ukraine with drinking water. Indi-
cators of oxygen are integral magnitudes that characterize
water quality as a whole. That is why under conditions when
is not possible to conduct a fully-fledged chemical analysis
of water, and a management decision on the environmental
situation in the reservoir is required, analysis of oxygen in-
dicators and modeling of their dynamics will offer primary
information for making managerial decision.

It is proposed to determine parameters of the classical
model of the Streeter-Phelps oxygen indicators, based on ret-
rospective data, taken at successive points of observations —
directly in the reservoir and in the low water of the Oskil
river. Using retrospective data will also allow taking into
account seasonal impact on fluctuation of oxygen indicators.

its average width is 1.44 km, its average depth is 3.86 m,
the area of the water mirror at the normal supporting level
is 12270 ha. The reservoir is one of the key sources of the
drinking water supply system for cities of Donbas. This
system consists of the main Seversky Donets-Donbas canal,
which is 132 km long, a number of waterworks, 5 backup
reservoirs and the main regulating Chervonooskil reservoir.

The ecological state of the Seversky Donets river cannot
always provide uninterrupted supply of water, especially in
the dry period. Then the canal is supplied at the expense
of the Chervonooskil reservoir. The specialists call it “the
regulating reservoir”.

The reservoir has no clearly determined bed of the river
Oskil, it is silted with sediments, brought from the water col-
lecting area in the period of spring floods. The average amount
of sediment material is in the range from half a meter at the
lower parts of the reservoir to one meter in its upper parts.

The reservoir is eutrophic — with high content of nu-
trients, a huge layer of silt deposits with a high content of
organic matter. Water transparency is low. Water vegetation
and plankton are common.

The research in oxygen regime of the Chervonooskil
reservoir was carried out based of materials of water quality
of the control laboratory of Sloviansk regional production
management of CE “Company “Water of Donbas” (Ukraine).
The source data for the study are given in Table 1—4.

Table 1

Monthly average values of BOD, (mg/dm?) for
Chervonooskil reservoir

Month
1 II[TIT | IV | V [ VI |VII|VIII| IX | X | XI [ XII
2010{ 1515191419 |17|14] 15]22[23]22(|18

Year

2011(19 (18192221 |14]|16] 22 [16|1.7]|18|16

2012{1.5(16]19[23|1.7|18[24| 26 |27 2 |18 16

2013{1.5(16(20(23 |13 |11 |14 1.1 [10|11 15|11

2014{ 1.7 [15])15[1.6|15]|16|1.4| 28 |25|22 14|14

Table 2

Monthly average values of BOD, (mg/dm?) for
Oskil river (downstream water)

Month
I |IT[IIT|IV| V |VI|VII| VI | IX | X | XI |XII

Year

3. The aim and objectives of the study

2010141820 (1.5]|2.0|21|19| 19 [24]22[19 |17

The aim of present research is to study dynamics and
to construct a mathematical model for prediction of oxygen
regime indicators (BOD and DO) of the Chervonooskil res-
ervoir based on the classical Streeter-Phelps model.

To accomplish the set goal, the following tasks had to be
solved:

— to conduct retrospective analysis of the data of oxygen
indicators of the reservoir;

— to identify parameters of the Streeter-Phelps model for
the reservoir.

4. Materials and methods for studying the oxygen regime
of Chervonooskil reservoir

The Chervonooskil reservoir refers to the type of plain
water-bed rivers. The length of the reservoir is 85.0 km,

201111.8(2.0(1.8(23[20|1.7[18] 20 [1.2]20[19]|16

2012 (1.1 1.8]21]21]20(1.7[25| 24 261918 |17

201315171820 1.2|1.1|13| 1.2 [1.0|11]16|1.2

2014(16|1.6|1.6|14[1.6[15(14| 21 |18 (20 |16|14

Table 3

Monthly average values of dissolved oxygen (mg/dm?) for
Chervonooskil reservoir

Month
1 II [IIT|{IV | V | VI |VII|VIII|IX | X | XI | XII

Year

2010(13.9|13.9(15.116.9(18.6/12.7|12.2| 16.2 | 14.4|12.2{12.0( 12.8

2011|13.3|14.8|14.1{19.6(14.4|12.5|12.4| 14.6 |10.4|10.5{10.6| 10.6

2012|12.0|12.3|15.1{17.2(14.1|12.0|16.6| 18.3|12.1|11.5[12.1| 8.9

2013|15.7|114.9|15.8{16.1|11.4| 8.8 |10.0{ 10.0| 8.9 |{10.8{12.1|10.0

2014|15.7|113.5|17.6(17.8(12.2|10.1|10.8| 17.4|16.7|13.2{13.2| 13.3




Table 4

Average monthly values of dissolved oxygen (mg/dm?®) for
Oskil river (downstream water)

3. Results of research into oxygen regime in
Chervonooskil reservoir

Month

Year
I | II || IV |V | VI|VII|VII|IX| X | XI |XII

201012.7|13.2|14.1|14.7|{12.9] 99 | 6.2 | 6.3 |12.6| 9.6 |11.3]11.5

2011(12.1|112.7{12.8|16.5(13.7| 8.9 [ 9.3 | 8.6 {10.1] 9.4 9.5 | 9.6

2012112.2|110.2|112.9|15.7{ 9.3 [ 9.9 | 8.2 | 6.1 | 9.2 |{10.3|11.5| 8.4

2013|14.8|14.4|117.1|15.6{ 9.7 [ 8.6 | 9.9 | 9.3 | 9.1 |10.6]11.4| 9.3

2014|14.8|11.9|15.3|14.7| 9.7 {10.0{10.0| 9.6 |13.4|11.6{12.2{12.8

For calculation of parameters of the model, we used
equations of processes by Streeter-Phelps scheme. They de-
termine the ratio between concentration of dissolved oxygen
and biochemical oxygen demand within a certain time inter-
val and are described by the system of equations

dC,

ETR @
dc
=k Gk Gy 2)

where %, is the mineralization coefficient (coefficient of
biochemical oxidation of organic substances, 1/day); k, is
the reaeration coefficient, 1/day), C,=BOD, mg/l; and C,=
=DO,—DO. Here, C, is the oxygen deficiency, DOyis the
limit DO concentration in water (no wastes), mg/l, DO is
the DO concentration in water at an arbitrary moment of
time, mg/1.

For the reservoir, which has a constant flow velocity U,
magnitude ¢ can be interpreted as duration (¢=x/U) of the
process flow on the section with the length of x at flow ve-
locity U, and then the system of equations (1) and (2) takes
an analytical form of solution:

C = C1,0 'eik'tr 3)
k-C
C,= —k1 - ]:O (e =)+ Cyp e, %)
2 1

where C, , is the BOD at the initial moment of time, C, is
the oxygen deficiency at the initial moment of time, caused
by the source of pollution.

In this case equation (1) describes the process of decom-
position of organic substance and equation (2) characterizes
the curve of a decrease in dissolved oxygen. The curve of a
decrease shows that oxygen deficiency reaches its maximum
at a certain critical distance from wastewater discharge [3].

Multipliers C,, and C,, in equations (3) and (4) are de-
termined experimentally, coefficients &, and &, are unknown.

From equation (3), mineralization coefficient &, can be
represented in the form

C
k=t"In— 5
1 nC )

1

Reaeration coefficient &,is found from equation (4)

(©6)

Dynamics of seasonal fluctuations of dissolved oxygen
on the surface of the Chervonooskil reservoir and in down-
stream water of the river Oskil over 2010-2014 is shown in
Fig. 1-3.
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Fig. 1. Seasonal changes in the content of dissolved
oxygen (mg/dm®) of Chervonooskil reservoir over 2010—2014
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Fig. 2. Seasonal changes in the content of dissolved

oxygen (mg/dm?®) in water of river Oskil (downstream water)
over 2010—2014
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Fig. 3. Seasonal average annual changes in content of
dissolved oxygen (mg/dm?) in water of Chervonooskil
reservoir and Oskil river (downstream water)

The presented diagrams show only seasonal fluctuations
in content of dissolved oxygen — an increase in its content in
the cold season and a decrease in the warm season.

The diagram (Fig. 3) shows that the content of dissolved
oxygen in the reservoir in the warm season considerably ex-
ceeds the content of oxygen in the river, which is explained
by significantly larger area of the water mirror and, accord-
ingly, greater capacity of the reservoir to photosynthesis of
aquatic vegetation.



For subsequent identification of retrospective tendencies
of changes in the content of dissolved oxygen in the Chervo-
nooskil reservoir and the river Oskil (downstream water), we
analyzed the changes by average annual indicators (Fig. 4).
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—— Chervonooskil reservoir ~ —s— Oskil river (downstream water)

Fig. 4. Changes in the content of dissolved
oxygen (mg/dm?®) in water of Chervonooskil water reservoir
and the river Oskil (downstream water) by average annual
indicators for 2010—2014

Both diagrams (Fig. 4) show indistinct tendency to-
wards increasing of dissolved oxygen both in the water
reservoir and in the river Oskil, which may be explained by
a decrease in anthropogenic load on the water body basin
through economic decline, caused by the adverse political
situation in the country.

Dynamics of seasonal fluctuations of BOD on the sur-
face of the Chervonooskil reservoir and in downstream
water of Oskil town within 2010-2014 is shown in Fig. 5-7.
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Fig. 5. Seasonal changes in the content of BOD (mg/dm?) in
water of the Chervonooskil reservoir over 2010—2014
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Fig. 6. Seasonal changes in content of BOD (mg/dm?) in
water of the Oskil river (downstream water) over 2010—2014
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Fig. 7. Seasonal average annual changes in the content of
BOD (mg/dm?d) in water of Chervonooskil reservoir and
the Oskil river (downstream water)

Presented diagrams (Fig. 7) demonstrate virtually syn-
chronous fluctuations in BOD indicator in the Chervon-
ooskil reservoir and in the Oskil river (downstream water)
within a year. A decrease in BOD in summer can be ex-
plained by an increase in oxygen supply to the reservoir due
to photosynthesis of aquatic vegetation.

Let us examine the tendencies of changes in BOD con-
tent in water of the Chervonooskil reservoir and the Oskil
river (downstream water); for this, we will carry out analysis
of changes by average annual indicators (Fig. 8).
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Fig. 8. Changes in BOD content (mg/dm°) in water of
Chervonooskil reservoir and river Oskil (downstream water)
by average annual indicators over 2010—2014

Similar to the case of dissolved oxygen, presented dia-
grams show an indistinct tendency towards a decrease in
BOD indicator both in water of the reservoir, and in the
Oskil river. This is explained by a decrease in anthropogenic
load on the basin of the water body due to the economic
decline, which is a consequence of unfavorable political situ-
ation in the country.

To determine parameters of the model of dynamics of
oxygen regime in the Chervonooskil reservoir, i. e. value
of coefficients k, (coefficient of biochemical oxidation of
organic substances) and k, (reaeration coefficient), we
will use empirical data of Table 1-4 and calculate from
formulas (5) and (6). For calculations, it is possible to
use both special software and usual office data processing
programs.

Temperature of environment is one of the most important
factors that affect oxygen solubility in water and the rate of
biochemical processes. That is why it is appropriate to calcu-
late parameters &, and k, for each month.

Table 5 gives values of coefficients &, and k,.



Table 5
Calculated values of coefficients k, and k,

The merits of the conducted study include the possibility
of operative processing of data of monitoring the surface
water sources. The used model enables us to perform calcu-

Thus, the original data for calculation of coefficients &,
and %, are averaged monthly values of correspondent indi-
cators of oxygen regime of many years over the period of
2010-2014.

6. Discussion of results of research into oxygen regime in
Chervonooskil water reservoir

Based on calculated coefficients &, and k,, we calculated
mathematical models of values of BOD and oxygen deficien-
cy. Adequacy verification of the calculated model is demon-
strated in the appropriate diagrams (Fig. 9, 10), which show
the curves of average annual values of indicators, model
values for 2014, and actually received values of indicators of
BOD and of deficiency of dissolved oxygen.

Correlation coefficient between modeled and empirical
BOD value is 0.86, which can be considered acceptable in
view of the results of other researchers [17], who indicate
that all models, proposed for description of interaction be-
tween DO and BOD, are influenced by the fact of inaccura-
cy of assigning parameters for this model, derived from the
experiment (magnitude of error can be up to 40 %).
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Fig. 9. Empirical and model values of
BOD indicators (mg/dm?3)

Correlation coefficient between results of modeling of
values of dissolved oxygen deficiency and empirical values
for 2014 (Fig. 10) is 0.7.

Month ky k, lations without using special mathematical programs. This
January -0.00049 -0.00092 reduces requirements both to hardware and the personnel
February 0.00058 0.00079 that performs the water body control.

March 0.000000 0.00000 ”

April -0.00019 —-0.00021

May 0.00014 0.00008 8
June 0.00048 0.00036
July 0.00049 0.00021 /\
August 0.00007 0.00002 .
September —-0.00020 —-0.00031 ] A
October 0.00007 0.00010
November ~0.00007 —0.00016 ﬁ%/ &

December 0.00008 0.00014 ' Cnom o ovowvovi v X x x X

—— Average —=— Oxygen deficiency 2014 Model values

Fig. 10. Empirical and predictive values of indicators of
dissolved oxygen deficiency (mg/dm?)

The shortcomings include a limited set of components of
the model, used in this study, but in this case, it is justified
by the goal of the study.

The main purpose of the received model is to predict
indicators of BOD and of dissolved oxygen deficiency by the
results of operative monitoring. The model can be considered
adequate for prediction under conditions of water reservoir
and used during current observations of relevant indicators
(during operative monitoring).

This study is a continuation of the study of ecological
state of the basin of the Seversky Donets river. It seems
promising to include in the equations the model variables
that characterize hydrological and temperature indicators
of a studied site in order to determine the parameters more
accurately.

7. Conclusions

1. Based on retrospective observational data for
2010-2014, we carried out an analysis of dynamics of
indicators of BOD and of dissolved oxygen of the Chervo-
nooskil water reservoir and the Oskil river (downstream
water). The tendencies towards improving oxygen regime
of the reservoir were detected: an increase in concentra-
tion of dissolved oxygen and a decrease in BOD by aver-
age annual indicators. This is explained by a decrease in
anthropogenic load on the basin of the water body due to
the economic decline, which is a consequence of unfavor-
able political situation in the country.

2. Parameters k, (coefficient of biochemical oxidation
of organic substances) and %, (reaeration coefficient) of the
Streeter-Phelps model for a water reservoir were calculated.
Given the influence of temperature on oxygen solubility and
on the rate of biochemical processes, calculation of param-
eters k, and k, was performed for each month of the year.
Correlation coefficient between the modeled and empirical
values of biochemical demand of oxygen is 0.86, which can
be considered acceptable for such research.
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