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2 Clarivate

Analytics

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.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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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].




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

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 t02013 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

Lake Burabai

0.1
004 -
o008 H
Qa7
0.0%
005
0.04
003 -
02 -
Qi

Trends(solid lines) of concentrations o . .
of total phosphorus on basis data of measures 2007 2008 2008 2010 2011 2012 2013
(dashed lines).
On verticalaxis is theconcentration Lake UlkenShabakty
ofsubstanceinmg/l,on horizontal axes years
are specified

0.1
009 1
0.08 1
0.07 1
[
0.06 I

-

005
0.04
003 1

L L T —
[ ————

Q02 1
0.01

I00E 2009 010 il 2012 013




ISSN 2224-5278 Cepus 2eonozuu u mexnuueckux Hayk. Ne 4. 2018

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.

Acknowledgments. The research is made according to “Memorandum of Understanding between
Federal State Autonomic Educational Institution of Higher Professional Education “Far Eastern Federal
University” (Vladivostok, Russian Federation) and L.N. Gumilyov Eurasian National University (Astana,
Republic of Kazakhstan). October 02, 2014”.
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KA3AKCTAH KOJIAEPIHAEI'T BUOT'EHJEPIIH
AKHHAPATTBIK MOHUTOPUHI TEXHOJIOTI'UAJIAPBI

AnHotanus. CTaTHCTHKAIBIK Jaepekrep Ooibinima 2007-2013 sxpuigapra apHanraH a3oT meH (ocdopra He-
ri3/eJireH MUHEpaJibl 3aTTap Typajibl MAJIIMETTEp TalJaHibl. ©3repicTepliH JUHAMHKAIBIK CUIaTTaMajapbl MEH
MayCBIMJIBIK €pPEeKIIEeNIKTepl 3aTTap/AblH IIOFBIPIaHybIHAA aHBIKTAIABL. MaychMABIK (akTop KOPEKTIK 3aTTapiblH
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KOHILIEHTPALMSICHIH ©3TePTyAe MAaHbI3Abl pei arkapaapl. Opramia JKbUiga 3aTTapiblH MIOFBIPIAHY AMHAMUKACHI
KOKTEMJIC JKOHE JKa3IblH OachblHIOA KBUIABIH EKIHII JKapTHICEIMEH calbICTBIpFaHga opTypri. Kekrem ocepmepi
(PUTOTUTAHKTOHHBIH KapKBIHABI JaMyBIMEH OalTaHBICTBI 00Iybl MyMKiH. Ky3meri ¢puTOIuIaHKTOH OMOMAacCachIHBIH
KAPKBUIBI aMMOHHI MeH (ochOpIbIH KOHIEHTPAIMAChIHA dcep €Tyl MyMKiH Ooubin Tadbuiansl. JKammel, dochop
KOCBUIBICTAPBIHBIH KOHIIEHTPALMSCHI dNeKaiiaa TypakTbl, Oyin (hochopasl Kakchl KOPETiH (UTOIUIAHKTOH TypJe-
PiHIH eMipiHe KaFbIM/bI 9CEP €Tyl MYMKIH.

Tyiiin ce3mep: ruapOOHONIOrHs, TMAPOXUMUS, TPEHJ, CTATUCTUKAIBIK Taljay, KOPPEJSIMSUIBIK MaTpula,
KOJIICPIIH KIKTEIyi.
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TEXHOJIOI'MA THOOPMAIIMOHHOI'O MOHUTOPUHI'A BUOT'EHOB
O3EP KABAXCTAHA

AnHoTanus. /[aHHbIC M0 MHHEPAJIHHBIM BEIECTBAM Ha OCHOBE a3ora U ¢ochopa Ha 2007-2013 romsr ObLTH
NPOAaHATM3MPOBAHBI HA OCHOBE CTATHCTHKH. J[MHAMUYECKHE XapaKTEPUCTHKU U CE30HHBIE 0COOEHHOCTH M3MEHEHHH
ObUTH BBISBIIEHBI B KOHIEHTpauuMsax BemiecTB. Ce30HHBIN (haKTOp WUIpaeT CYIIECTBEHHYIO POJIb B M3MEHEHHH KOH-
LEHTPAlMY MHUTATEJIbHBIX BElecTB. B ycpeaHeHHOM Trojy AMHAMUKa KOHIIEHTpauuil BEIecTB Oosiee pasHooOpas3Ha
BECHOU U B HaJaJle JIeTa [0 CPAaBHEHUIO CO BTOPOU MOJOBHHOMN roxa. Becennue 3¢ pekTbr MOTYT OBITH CBSI3aHBI C HH-
TEHCHBHBIM pa3BUTHEM (puTOIDTaHKTOHA. OCEHBb TaKKe SBISAETCS BCITBIIIKOW OMOMAcCHl (PUTOILIAHKTOHA, KOTOpas
MOJKET BIIMATH HAa KOHIICHTpaluu aMMOHHSA U (ocdopa. B obmeMm, koHIeHTpamus coequHeHu ¢ochopa Ooree
CTaOMIIbHA, YTO MOXKET OJIArONPHUITHO BIUSTH Ha KU3Hb BHIOB (DUTOIJIAHKTOHA, KOTOPBIE JIF00AT Gocdop.

KiroueBble cjioBa: ruApoOHONIOTUs, THAPOXUMUS, TPEHI, CTATHCTUYECKUIN aHaIN3, KOPPEIIIUOHHAs MaTPHUIIa,
KiaccuuKamms o3ep.
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