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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical 

sciences scientific journal has been accepted for indexing in the Emerging Sources Citation 
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate 
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation 
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of 
Science offers to researchers, authors, publishers, and institutions sets it apart from other 
research databases. The inclusion of News of NAS RK. Series of geology and technical 
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the 
most relevant and influential content of geology and engineering sciences to our community. 

 
 
Қазақстан Республикасы Ұлттық ғылым академиясы "ҚР ҰҒА Хабарлары. Геология жəне 

техникалық ғылымдар сериясы" ғылыми журналының Web of Science-тің жаңаланған нұсқасы 
Emerging Sources Citation Index-те индекстелуге қабылданғанын хабарлайды. Бұл индекстелу 
барысында Clarivate Analytics компаниясы журналды одан əрі the Science Citation Index Expanded, 
the Social Sciences Citation Index жəне the Arts & Humanities Citation Index-ке қабылдау мəселесін 
қарастыруда. Webof Science зерттеушілер, авторлар, баспашылар мен мекемелерге контент 
тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабарлары. Геология жəне техникалық ғылымдар 
сериясы Emerging Sources Citation Index-ке енуі біздің қоғамдастық үшін ең өзекті жəне беделді 
геология жəне техникалық ғылымдар бойынша контентке адалдығымызды білдіреді.  

 
 
НАН РК сообщает, что научный журнал «Известия НАН РК. Серия геологии и технических 

наук» был принят для индексирования в Emerging Sources Citation Index, обновленной версии Web 
of Science. Содержание в этом индексировании находится в стадии рассмотрения компанией 
Clarivate Analytics для дальнейшего принятия журнала в the Science Citation Index Expanded, the 
Social Sciences Citation Index и the Arts & Humanities Citation Index. Web of Science предлагает 
качество и глубину контента для исследователей, авторов, издателей и учреждений. 
Включение Известия НАН РК. Серия геологии и технических наук в Emerging Sources Citation 
Index демонстрирует нашу приверженность к наиболее актуальному и влиятельному контенту 
по геологии и техническим наукам для нашего сообщества. 
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TECHNOLOGIES  
OF INFORMATION MONITORING BIOGENS 

LAKES OF KAZAKHSTAN 
 

Abstract. Data on mineral substances on basis of nitrogen and phosphorus for the years 2007-2013 were 
analyzed based on statistics. Dynamic characteristics and seasonal features of changes were identified in the con-
centrations of substances. Seasonal factor plays a substantial role in changing nutrient concentrations. In the 
averaged year dynamics of substances concentrations are more diverse in the spring and early summer compared 
with the second half of the year. Spring effects may be related to the intensive development of phytoplankton. 
Autumn is also an outbreak of phytoplankton biomass, which can affect the concentrations of ammonium and phos-
phorus. In general, the concentration of phosphorus compounds is more stable, which may favorably affect the life of 
phytoplankton species which are fond of phosphorus. 

Keywords: hydrobiology, hydrochemistry, trend, statistical analysis, correlation matrix, classification of lakes. 
 
Introduction. Hydrobiological studies of the reservoirs of Kazakhstan (lakes Ashykol and Kumkol, 

Burabai and Ulken Shabakty, the Ural River, etc.) were carried out by a number of scientists: Khusaino-  
va N. [1], Akbaeva L., Zhamangar A. [2], Maikanov B. [3], Burlibaev M. [4], Zaitsev V.F. [5] and others. 

Nitrogen and phosphorus have basic value for an aquatic ecosystem functioning. They provide 
phytoplankton with food during photosynthesis and play an important role in the ecosystem of the 
reservoir. Phytoplankton is indicator of aquatic ecosystem state. We investigate a dynamics of nitrogen 
and phosphorus contents in two lakes of important recreational area of Kazakhstan [6].  

Thanks to the enrichment of nutrients in water bodies, the productivity of not only phytoplankton 
increases, but also the productivity of aquatic communities, including fish, which is considered an 
economically advantageous process. However, in many cases spontaneous anthropogenic enrichment of 
reservoirs with primary nutrients occurs on a scale that overloads the water body as an ecosystem with 
biogens. As a result, there is a very rapid development of phytoplankton («flowering» of water), the 
decomposition of which leads to the release of hydrogen sulphide or other toxic substances. This leads to 
the death of the animal population of water  

Lake Burabai and lake Ulken Shabakty are located in Shchuchinsk-Borovoye resort area. This area 
has great recreational and tourist value. At the same time, the ecological status of the region is quite 
complicated. Pollution exceeding maximum permissible concentration (MPC) is captured in a village 
Borovoye. Major complexes of recreation institutions, fixed on the coast lakes Burabai, Ulken Shabakty 
and extends along the highways. As a result of irretrievable water intake for industrial and drinking and 
sanitary needs, plowing on the slopes, deforestation in the catchment area pollutants and organic 
substances are washed away, which increases the processes of lake siltation [7]. 
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Study of mineral substances on base nitrogen and phosphorus allows to identify patterns of condition 
and dynamics of hydrobiological indicators. This leads to an assessment of the environmental condition of 
the reservoir [8].  

Materials and methods. Lake Burabai - located within Kokshetau Highland, at the eastern foot of 
Kokshe, north of Lake Shchuchye. Area of water surface is approximately 11 square kilometers. The 
average depth of the lake is 3.4 m, maximum depth is observed in the north and makes up to 7 m. Water 
surface of the lake is mostly open, only the western and north-western coasts covered with reeds and 
rushes. 

Lake Ulken Shabakty - the largest lake among Burabai group which is located 16.5 km to the north of 
Schuchinks. Water surface area is about 23 square kilometers. The average depth of the lake is 11.1 m, 
maximum - 33.3 m. The lake is open without aquatic vegetation, which is explained by the presence of the 
great depths [9]. 

By the degree of pollution, the Lakes Burabai and Ulken Shabakty can be currently classified                  
as between "clean" and "moderately polluted". All indicators of the lakes belonged to the "pure" in               
2009 year, and in subsequent years, such parameters as dissolved oxygen, ammonia nitrogen and pH 
indicate some water pollution.. 

Results and discussion. The nitrogen is presented the nitrite compounds, nitrates and ammonium 
salts. Under phosphorus we mean the total phosphorus. These substances on basis nitrogen and phos-
phorus we mean here as mineral substances. We have data from 2007 to2013 years for Lake Burabai and 
from 2008 to 2013 years for Lake Ulken Shabakty [10].  

Trend analysis of mineral substances with averaging of 12 months (figure) show an increasing of 
pollutions in 2010 - 2011 years. These trends show interannual variability for concentration of mineral 
substances. The concentrations of all substances have bigger values in second half of time period. This 
fact is shown that the pollution in both lakes increased in this period. But the seasonal fluctuations are 
large  enough  compared  to the interannual variability. Seasonal factor plays a significant role in changing  

 

Trends(solid lines) of concentrations  
of total phosphorus on basis data of measures 

(dashed lines). 
On verticalaxis is theconcentration 

ofsubstanceinmg/l,on horizontal axes years  
are specified 

Lake Burabai 

 
 

Lake UlkenShabakty 
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mineral substances concentrations too. Trend analysis showed that seasonal oscillations of concentra-     
tions of substances are sufficiently large. 

Data on phosphorus load presented in figure show that in 2007-2008 lakes were close to oligotrophic 
and in 2012-2013 have already approached the mesotrophic reservoirs. Currently, according to the 
classification of the content of total phosphorus, both lakes relate to mesosaprobic type [11-14]. 

The application of methods of statistical processing of environmental research results makes it 
possible to obtain quantitative characteristics of the distribution of organisms that are suitable for com-
parison, to carry out the very procedure of comparison, and to establish the dependence between the 
individual variables characterizing the habitat [15]. 

Statistical data analysis was begun from test of the hypothesis about lognormal distribution for data. 
The presence ofthe lognormal distribution provides to use traditional criteria Student, Pearson, Fisher, etc. 
to analyze the data in a logarithmic scale. Data from all four substances are tested on the lognormal 
distribution for each lake. [16]. We use Pearson criterion for this test. Nitrate, ammonia and phosphorus 
have lognormal distribution with signification level 0.05. Nitrite has this distribution for Lake Ulken 
Shabakty but it has not for Lake Burabai.  

In the averaged year dynamics of substances concentrations are more diverse in the spring and early 
summer compared with the second half of the year, although "outbursts" do happen in the ammonium and 
phosphorus in the fall and early winter. Spring effects may be associated with the arrival of melt water and 
intensive development of phytoplankton. Flashes also occur in autumn in the phytoplankton biomass, 
which can affect the concentrations of ammonium and phosphorus. 

Data which are not included inthe confidence intervals were allocated. When data were reanalyzed it 
is revealed that there are indicators, the absolute values of which lie outside the boundaries of the confi-
dence intervals. The proportion of such points varies from 0.083 to 0.286. These deviations do not have 
any natural character of manifestations; that is they do not depend on the season or on the reservoir in 
which they are recorded. Number of such points is almost always within 20%. In our view, this indicates a 
satisfactory quality of data collection and a good reliability. 

 
The correlation matrixfor substances concentrations  

the lakes Burabai (above the main diagonal) and Ulken Shabakty (below the main diagonal) 
 

Nitrite nitrogen Nitrate nitrogen Ammonia nitrogen Total phosphorus 

Nitrite nitrogen 1.000 0.465 0.072 0.233 

Nitrate nitrogen 0.154 1.000 0.216 0.137 

Ammonia nitrogen 0.116 0.157 1.000 -0.123 

Total phosphorus 0.134 0.236 0.204 1.000 

 
Rigid links between the concentrations of substances in each lake are not separately identified, 

substances behave relatively independently. Only nitrates and nitrites of Burabai lake have significant 
connections (table). This may mean that their delivery to the lake and phytoplankton consumption are not 
synchronized, that is substances come from various sources and converted with independent to each other 
speeds. 

The obtained results on trends indicate that seasonal variations are large enough compared to the 
interannual. Seasonal factor plays a substantial role in changing nutrient concentrations. Testing for nor-
mal distribution of the substance concentration logarithms shows that the lake Burabai "lives" mainly due 
to natural factors or many small artificial factors. In the lake Ulken Shabakty there are probably artificial 
sources of nitrites and nitrates, "concealing" lognormal distribution patterns. 

In the averaged year dynamics of substances concentrations are more diverse in the spring and early 
summer compared with the second half of the year, although there are "outbursts" in the ammonium and 
phosphorus which occur in the fall and early winter. Spring effects may be related to the intensive deve-
lopment of phytoplankton. Autumn is also an outbreak of phytoplankton biomass, which can affect the 
concentrations of ammonium and phosphorus. In general, the concentration of phosphorus compounds is 
more stable, which may favorably affect the life of phytoplankton species which are fond of phosphorus 
[17, 18]. 
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Refilling the database on lakes would enhance data processing, including statistical data processing. 
It is anticipated that there is a possibility of using a dynamic mathematical model for the joint analysis of 
hydrobiological and hydrochemical information [19-21]. These models give us the possibility for analysis 
of functioning of aquatic ecosystems in seas and lakes.  
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ҚАЗАҚСТАН КӨЛДЕРІНДЕГІ БИОГЕНДЕРДІҢ  
АҚПАРАТТЫҚ МОНИТОРИНГ ТЕХНОЛОГИЯЛАРЫ 

 
Аннотация. Статистикалық деректер бойынша 2007-2013 жылдарға арналған азот пен фосфорға не-

гізделген минералды заттар туралы мəліметтер талданды. Өзгерістердің динамикалық сипаттамалары мен 
маусымдық ерекшеліктері заттардың шоғырлануында анықталды. Маусымдық фактор қоректік заттардың 
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концентрациясын өзгертуде маңызды рөл атқарады. Орташа жылда заттардың шоғырлану динамикасы 
көктемде жəне жаздың басында жылдың екінші жартысымен салыстырғанда əртүрлі. Көктем əсерлері 
фитопланктонның қарқынды дамуымен байланысты болуы мүмкін. Күздегі фитопланктон биомассасының 
жарқылы аммоний мен фосфордың концентрациясына əсер етуі мүмкін болып табылады. Жалпы, фосфор 
қосылыстарының концентрациясы əлдеқайда тұрақты, бұл фосфорды жақсы көретін фитопланктон түрле-
рінің өміріне жағымды əсер етуі мүмкін. 

Түйін сөздер: гидробиология, гидрохимия, тренд, статистикалық талдау, корреляциялық матрица, 
көлдердің жіктелуі. 
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ТЕХНОЛОГИИ ИНФОРМАЦИОННОГО МОНИТОРИНГА БИОГЕНОВ  

ОЗЕР КАЗАХСТАНА  
 

Аннотация. Данные по минеральным веществам на основе азота и фосфора на 2007-2013 годы были 
проанализированы на основе статистики. Динамические характеристики и сезонные особенности изменений 
были выявлены в концентрациях веществ. Сезонный фактор играет существенную роль в изменении кон-
центрации питательных веществ. В усредненном году динамика концентраций веществ более разнообразна 
весной и в начале лета по сравнению со второй половиной года. Весенние эффекты могут быть связаны с ин-
тенсивным развитием фитопланктона. Осень также является вспышкой биомассы фитопланктона, которая 
может влиять на концентрации аммония и фосфора. В общем, концентрация соединений фосфора более 
стабильна, что может благоприятно влиять на жизнь видов фитопланктона, которые любят фосфор. 

Ключевые слова: гидробиология, гидрохимия, тренд, статистический анализ, корреляционная матрица, 
классификация озер. 
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