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Abstract

Flooding is one of the first places among natural disasters in terms of frequency, magnitude and annual
damage to property. Thus, the problem of timely forecasting of flooding of territories is actual today. One of the
main tasks of flood monitoring is operational satellite imagery of the area, analysis of the flooded area, water
level measurement, assessment of the scale of the disaster. In this case, geographic information systems have
advantages in processing a huge amount of multidimensional data using digital maps. GIS can significantly
simplify the system of forecasts and assessments of complex environmental impact, quickly identify anomalies,
take the necessary measures to eliminate them. They have a functional system and are easy to implement. This
article discusses the problems and prospects of using geoinformation systems in the field of management. As an
available program is taken ArcGIS, in which work is underway to create of interactive thematic maps forecasting
flood zones on the example of the river Ishim.

Key words: geographic information systems, GIS technologies, monitoring, forecasting, floods, flood
areas.

CY BACY AYMAT'BIH BOJIKAY JIA T'AXK-TEXHOJIOTUAJAPABI KOJJAHY
K. Hlyry.ﬂonal, I1.C. I[Mqunenl, HU.A. ®omun’
M. Kosvibaes amvinoazer CKMY, Ilemponaen, Kazaxcman

AHjarna

Cy TackbIHbI TaOWFH anaTTap apachlHA XKHUUTIKTE, MaclITa0Ta >KoHE Kbl CalibIH MYJIIKKE 3USH KeNTipyae
Oipixmi opsIH anansl. OcklUtaiima, ayMakThl Cy 0acyIbl yaKThUIBI O0JDKay Maceneci OYTiHTi KyHi ©3€KTi OOibIT
tabputagpl. Cy TacKbIHBI MOHHTOPHHTIHIH HETi3Ti MIHIETTepiHiH Oipi >KEpTLTIKTI XKepHiH >KeJeN JKEePCepiKTiK
TycipimiMi, ¢y 0ackaH ayMaKThl Taljuay, Cy JCHTCWiH eIIIey, armaT ayKbIMBIH Oaranay OoibIn TaObuiamel. By
JKaF/aiia reoaKnaparTThIK JKyHenep caHIbIK KapTanap/pl MaiiianaHa OThIPBII, KOTl eJIIeM/Ii ePEKTePAiH YIKeH
KeJIEMIH OHJey/e apThIKIbLUIbIKTapbl 0ap. [AXK kopmiaran oprara KemieHai ocepii Oopkay jkoHe Oaranay
JKyHeciH aiTapibIKTail KEHUIJIEeTyre, aHOMalWsUlapAbl JKeIed aHbIKTayFa, OJiap/bl KO JKOHIHJE KaeTTi
nrapanap Kabbuigayra MyMKiHIIK Oepemi. OnapasiH (yHKIIMOHAIBIK JKy#eci 0ap jkoHe OHai icke achipy. by
Makaiaga Oackapy callaChlHIarbl Ie0aKNnapaTThIK JKYWesiep/l maiiianaHy Mmacenenepi MeH MepCleKTHBaIaph
KapacTeipblianbl. KomxeTimai Oarmapimama petinfge Ecinm e3eHiHIH MbIcalibiHIa cy 0Oacy aiMakTapbiH
OoIDKayIpIH WHTEPAKTHBTI TAKBIPBINTHIK KapTalapblH Kypy OOHBIHINA >KYMBIC Kypri3imim sxaTkaH ArcGIS
QJIBIH/IBL.

Tyiiinai cesnep: reorpadusuiblk aknmaparTslk xyienep, [AX TexHomorusmapsl, MOHUTOPUHT, OOJDKaM,
Cy TacKbIHBI, Cy 0acy aliMaKTapsbl.

IMPUMEHEHUWE I'MC-TEXHOJIOT'Hi B TIPOITHO3WPOBAHWUM TEPPUTOPHUI
3ATOIUVIEHUSA
Ilyrynosa I[.K.l, JAMurtpues .C.!, ®omun U.A.
YCKTY um. M. Kosvibaesa, Ilemponaenosck, Kazaxcman

AHHOTaLMA
HaBomHeHwsi 3aHUMAalOT OJHO W3 TIEPBBIX MECT CpPEIW CTUXHHHBIX TPUPOTHBIX OCICTBUU IO
MOBTOPSEMOCTH, MacIitabaM U eXKEroJHOMY MaTepuaibHOMy yiiepOy. [loaToMy Ha CErogHSIIHWIA JICHb
aKTyaJbHOH sBIsCTCA TpoOieMa CBOCBPEMEHHOTO IMPOTHO3UPOBAHMS TEPPUTOPH 3aTomuieHus. OmHON w3
OCHOBHBIX 33/1a4 MOHUTOPHHIa HaBOAHEHUI SIBJISIETCS] ONEpaTUBHAS CIIyTHUKOBAs ChbeMKa MECTHOCTH, aHAJIM3
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MOATOIUIAEMON TEPPUTOPUH, HW3MEPEHHE YPOBHS BOIBI, M OLEHKAa MacimiTaboB OencTBus. B sTom ciydae
reonH(pOPMaIOHHBIE CHCTEMbl MMEIOT IPEHMYIIECTBA B 00pabOTKE OIpPOMHOTO KOJIHMYECTBA MHOTOMEPHBIX
JIAHHBIX C MCIOb30BaHueM LU}poBbIX KapT. 'C mo3BoNSAIOT CYIIECTBEHHO YIIPOCTUTH CHCTEMY IPOTHO30B H
OLIEHOK KOMIUIEKCHOTO BO3AEHCTBHS OKpY’KAIOIIEH CpeAbl, ONEPaTUBHO BBIIBUTH aHOMAQJIUU JUIS MPUHATHS
HEOOXOIUMBIX Mep 0 uX ycrpaHeHuro. OHM MMEIOT (PYHKIMOHAIBHYIO CHCTEMY W MPOCTHI BO BHenpeHHH. B
JTAHHOW CTaTbe paccMaTpPHUBAIOTCSA MPOOJIEMBI M MEPCIIEKTHBBI UCIIOJIb30BAHUS T€OMH(OPMAIIHOHHBIX CUCTEM B
ynpasieH4eckoi cdepe. B kauectBe noctynHoi nporpammsl B3sita ArcGlS, B KoTOpoii U BexyTcs paOoTHI 110
CO3/IaHHI0 HHTEPAKTUBHBIX TEMAaTWYECKUX KapT NPOTHO3UPOBAaHMs TEPPUTOPHM 3aTOIUIEHUS Ha MpUMeEpe
p. Umnm.

KaroueBble ciioBa: reonHpopmannonHsie cuctemsl, [ IC-TeXHONIOrMN, MOHUTOPHHT, IIPOTHO3UPOBAHNE,
HaBOJHCHHS, TEPPUTOPUH 3aTOTUICHHS.

Introduction

Currently, there is an increasing trend of occurrence of natural disasters on Earth, and,
despite its level of development, humanity has not yet learned to fully timely predict and
prevent natural hazards. The number of victims of natural disasters from year to year
increases by 4.3%, and victims-by 8.6%. Economic losses increase by an average of 6% per
year. Natural disasters in 2018 caused $160 billion in damage and killed 10,400 people
worldwide. So, 2018 was the most unprofitable year in the last 38 years for insurance
companies [1]. Today, everyone understands that natural disasters are a global problem that is
the source of the deepest humanitarian shocks.

Of natural disasters, floods are one of the first places in terms of the frequency of the
phenomenon, the area of distribution and annual material damage. In our country over the
past 15 years there have been more than 300 floods of various origin, 70 % of them are
caused by the spring flood. Annually in Kazakhstan about 300 thousand people suffer from
floods, and the GDP of the Republic loses up to 3 billion dollars [2]. Such data were cited by
analysts of the world Bank at the forum «Financing the risk of natural disasters» in Almaty.

The reason for such a frequent recent occurrence of floods in Kazakhstan, according to
the Institute of geography of the International scientific complex «Astana» [3], is climate
change, as for this reason, mean annual air temperature and annual amount of precipitation
reaches its maximum performance, in addition you need to consider the fact of increasing
numbers and density of the population living on the banks of rivers, laying of infrastructure
(transport, energy, communication, water) objects along the rivers, regulation of rivers and the
technical condition of the hydraulic structures themselves.

In our region, the most ambitious year in 37 years was 2017 in terms of its suddenness
of occurrence and the number of victims. Flooding on the Ishim river was caused by a
combination of several factors — the depth of soil freezing, rainfall and temperature. As a
result, the water level in the river rises and the flood waters merge [4].

Floods as a natural disaster cannot be completely prevented anywhere and everywhere,
they can only be weakened, localized and with timely warning to minimize material damage.
It is necessary to take comprehensive measures to prevent or mitigate the consequences of
floods (construction of hydraulic structures to regulate flow, the creation of protective dams,
etc.) and timely notify the Ministry of emergency situations and residents about the threat and
extent of flooding. In order to avoid undesirable developments, it is necessary to attract a
large number of heterogeneous data coming from different sources (cartographic, aerospace,
hydrological information), promptly process and analyze this information, and present it in a
form that would ensure decision-making in a limited time frame [5].
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Despite the fact that in the last decade there has been a rapid growth of information
technologies and their widespread introduction in geographical Sciences, in Kazakhstan there
is an acute problem in the use of GIS technologies in the assessment and analysis of the risks
of emergencies. The tasks of forecasting and liquidation of emergency situations in our
country remain at the traditional level. The problem lies in the use of insufficiently rich tools
in predicting emergencies, in the lack of special scientific research in Kazakhstan to
determine the risk of flooding of territories, although this dangerous phenomenon due to
natural and man-made causes annually leads to an increase in social tension and economic
damage. In addition, there is insufficient material in the public domain, there is no availability
of thematic maps of certain territories, and on the website of EMERCOM of North-
Kazakhstan region just 1 map of the exposure area as the emergency situations of technogenic
character. Using GIS in forecasting will identify areas at risk of flooding, on the basis of
which will create thematic interactive maps, recommendations and taken the necessary
measures to protect these areas.

Organized in Almaty in May 2017 Fund «Soros-Kazakhstan» discussion of the experts
pointed to the problem of fragmented management of water sector, explained that the issues
supervised by different agencies (Ministry of agriculture, Ministry of energy, Ministry of
interior), between which there is no proper coordination, and research of water issues in
various ministries and are managed inefficiently [6]. Attention was also focused on the
problems with hydrological forecasting — in the 1990s, the enterprise «Kazhydromet» closed
most of the hydrological posts due to lack of funding, subsequently, as noted by the
emergency Committee after the floods, there was an unreliability of the reports of
«Kazhydromety». In addition, many noted that the country does not have a body that controls
the state of hydraulic structures. Therefore, appropriate measures should be taken to prevent
floods, not to eliminate the consequences. In our opinion, it would be rational to make a
decision to create a comprehensive geographic information system for monitoring and
forecasting natural emergencies.

When monitoring floods, one of the main tasks is operational satellite imagery of the
area and timely analysis of the flooded area, changes in the water level, as well as the scale of
the disaster.

In this case, the advantages of geoinformation systems are that they allow to analyze a
large amount of multidimensional data using digital maps, as well as simplify the system of
forecasts and assessments of complex environmental impact, quickly identify anomalies and
take the necessary measures to eliminate them. A distinctive feature of the effective use of
GIS is the presence of a functional system and simple implementation.

For example, in 2016, an overview of the elementary geoinformation system «GIS-
Sputnik» was presented on the example of modeling the flood situation of a specific territory
of the Ishim river — Voroniy island [7]. The figures below show the forecast model for this
area.
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Figure 1 Scenario management of emergency situations in case of flooding of the territory

At that time, the program was publicly available on the Internet, everyone could go and
predict the territory of flooding for their area. Today, this feature was removed from the demo
version, making it paid.

Currently, we are working on the creation of interactive thematic maps of flood
forecasting areas on the example of the Ishim river using the ArcGIS platform. ArcGIS is a
complete system that allows you to collect, organize, manage, analyze, share, and distribute
geographic information. Further, this data can be embedded in management processes and
provide open access to use. The ArcGIS platform allows you to publish geographic
information for anyone to access and use. The system is available at any point where it is
possible to use web browsers, mobile devices in the form of smartphones, as well as desktop
computers. As a world leader in platforms for building and using geographic information
systems, ArcGIS is already being used by people around the world to apply geographic
knowledge in the practical areas of government, business, science, education, and media. The
geographic information system Of the national center for crisis management of the
EMERCOM of Russia is also based on the Esri ArcGIS system [8]. And in Kazakhstan,
corporate geoinformation systems are being developed on the basis of «Kazakhstan center of
information technologies» LLP [9].

ArcGIS allows you to do the following:

1) Create, share and use smart cards;

2) Compilation of geographical information;

3) Create and manage geographic databases;

4) solving problems using spatial analysis;

5) creating applications based on maps;

6) Communication and exchange of information using the power of geography and
visualization.

Conclusion

Thus, the advantage of geoinformation technologies in the processes of systematization,
compilation and forecasting of natural disasters is undeniable. The use of satellite images in
integration with the capabilities of the ArcGIS platform will allow to simulate the situation of
the onset of floods, to make an operational forecast of the flood zones, to assess the scale of
the situation and the damage caused. The use of geographic information systems is required
including prediction of areas of inundation of the floodplain of the river Ishim. The
forecasting methodology developed in the future can be implemented in the Ministry of
emergency situations for timely adoption of necessary measures and prevention of
catastrophic consequences.
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