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Abstract

The problem of flooding with the thawed waters of the Esil River is an extremely important task and
requires special attention, since the late evacuation of the population can lead to death. In recent years, there has
been a spill of the Esil River before the expected date, which causes damage to human settlements and damage
to agriculture, subsequently increasing financial losses. There is a need to develop new methods for studying the
terrain in flooded areas, so that these methods allow us to see a more accurate picture of the alleged flooding
before the onset of an emergency situation, with the possibility of preventing the consequences of: human,
financial, agricultural losses. For a more accurate forecasting, the use of Agisoft PhotoScan, GIS Sputnik
software is proposed to build detailed altitudinal mapping of flood zones with the melting waters of the Esil
River.
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AHjarna

Ecin e3eHiHiH CYBIHBIH aFbIIl KETY MPOOIeMachl aca MaHBI3Abl MIHIAET OOJBIN TAOBIIAABI XKOHE epPEeKIe
Ha3ap ayJgapyasl KaXeT eTelll, OHTKeHI XaJBIKThl KEUIKTIpreH »BakKyalusulay eiimMre okeryi MyMmkiH. COHFBI
Kputaapel Ecin e3eHiHIH KyTiIeTiH Mep3iMre IeHiH TeriTyi OpbIH ajabl, OYJ eNal MEeKeHJepre 3WsH KenTipim,
aybll IIApyalIbIIBIFBIHA 3USH KENTIpil, KeWiH KapKbUIBIK IIBIFBIHAApAbI kKebelTeni. Cy TacKbIHBIHAH 3apnan
MIEKKEeH ayJaHJapAarbl KepJi 3epTTEeYAiH KaHa OAICTEepiH 93ipJiey KaKETTiNIr TYbIHAAIbl, COHABIKTaH OYJI
oicTep TOTCHINE >KaFmaiiiblH OacTalmyblHa JeHiH OODKaMIbl Cy TACKBIHBI TYpajbl HAaKThI KOPIHICTI Kepyre
MYMKiHIIK Oepeni, Oyl agaMHBIH, KapXbIHBIH, aybul INapyallbUIBIFBIHBIH INBIFBIHAAPBIHGIH aIAbIH  ally
MYMKiHZAITiH Oepeni. HerypnbiMm gon OGomxay ymiH, Agisoft PhotoScan, GIS Sputnik Oarnapnamansik
KaMTaMachl3 €Tyl Cy TacKbIHBI aiiMakTapblH Ecin e3eHiHIH OallKy CylapbIMEH erKed — TerkKeini OWIKTIK
KapTaMeH KYpPy YChIHBUIAIbI.

Tyiiinai ce3mep: cy TacKbIHBIHAH 3apJaml IMIEKKEH aimMakTtap, Ecin e3eHi, Cy TacKbIHBI jKaraaiapsl,
Agisoft PhotoScan, GIS Sputnik, /TommaToBo.

AHHOTALMSA
IIpobnema moOATOIICHHSI TaJLIMH BOJaMU pekd ECWilb sBiIsseTCs KpaliHe Ba)KHOW 3amadedt U Tpebyer
0cob0or0 BHMMaHHA, TaK KaK HECBOCBPEMEHHAs JBaKyalllsl HACEJICHHS MOXKET NPHBECTH K THOETH JIOACH.
Ilocnennue rompl HaOmIOmaeTcs pa3inuB pekd EcWiub paHee OXHIAeMOTO CPOKa, KOTOPHIH NMPHHOCHT yIIepO
HACEJICHHBIM ITYHKTAM M YPOH CEJIbCKOMY XO3SHCTBY, BIIOCICACTBUHM yBEIH4YUBas (YMHAHCOBBIC MOTEPH.
Bo3HukaeT HE0OXOIUMOCTh Pa3pabOTKU HOBBIX METOJOB HCCICIOBaHHS peibeda MECTHOCTH B 3aTOILISIEMBIX
30HaX, YTOOBI 3T METOJbI MO3BOJMIN YBUJACTh 0OJice TOYHYIO KapTHHY MPEII0JIaraeMoro MOATOIUICHUS IO
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HACTYIUICHHSI UpPE3BBIYAHON CHTyaIluy, C BO3MOXKHOCTBIO TPEAYNPESKACHHUS IOCIECICTBUI: YEIOBEYECKHUX,
()MHAHCOBBIX, CENBCKO — XO3SMCTBEHHBIX MNOTeph. s OoJee TOYHOTO NPOTHO3MPOBAHMS MpEAIaraerTcs
ucronbp3oBanue mporpamMm Agisoft PhotoScan, 'MC CryTHuK, A7 HOCTPOEHHS IOAPOOHOTO BBICOTHOTO
KapTUPOBAHMSI 30H ITOATOIUICHHS TaIbIMU BOJIaMH peKku Ecuib.

KoaroueBble ciioBa: 30HbBI moaToIUieHus, peka Ecuib, maBoakoBas cutyanwms, Agisoft PhotoScan, 'MC
CrnyTHuK, JlonmatoBo.

Introduction

The flood situation in the North Kazakhstan region requires special attention. According
to the Department of Emergency Situations, in the region, 36 settlements are exposed to
flooding from a high level of rivers, 41 settlements from meltwater and 15 settlements to a
floodwater level in lakes. In Petropavlovsk, flooding is caused by the melting of snow.
Several microdistricts of the city, such as Podgora, Kopai, Kozhzavod, Rabochiy settlement,
Benzostroy, Zarechny settlement, are subject to flooding from thawed surface water. The
latter is also susceptible to flooding when the Esil River overflows [1].

Analyzing the flood situation from the reports of the Committee for Emergency
Situations of the Ministry of Internal Affairs of the Republic of Kazakhstan, reports of rescue
services in the media, you encounter a reference to the unpredictable course of water. In 2019,
the North Kazakhstan region, the water went through the crest of the dam of the Sergeevsky
reservoir almost 15 days earlier than last year [3].

In this regard, it is important to anticipate in advance the flood situation, assess the areas
of the spill, promptly warn the population, prevent possible damage by direct intervention of
the services.

At the Department of Physics, analytical and software work is done to assess the flood
situation in the DIS, ranging from assessing the extent of snow cover to direct forecasting of
flood water through the territories. Using Agisoft PhotoScan, you can build a map of the
height of the terrain. The program Agisoft PhotoScan implemented a modern technology to
create three — dimensional high — quality models based on photogrammetry methods. To
reconstruct the 3D model of an object, Agisoft PhotoScan allows you to use photographs
taken by any digital cameras from any angle. For models with a given scale, Agisoft
PhotoScan also allows you to measure distances and calculate surface area and volume. The
model is scaled based on preliminary measurements within the reconstructed scene [four].

The previously filmed material was processed and analyzed with the help of the
unmanned aerial vehicle GEOSCAN — 101.

Stages of building a height map: photo alignment; building a dense cloud of points;
building a three — dimensional polygonal model; texturing an object; building a tile model,
building a digital terrain model; building an orthophotomap; export results.

Below is an example of the implementation of the Yesil river flooding in the Dolmatovo
area.

The first is the construction of a 3D landscape map of the area using the program
Agisoft PhotoScan.
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Picture 1 3D terrain model from the village of Dolmatovo in the program
Agisoft PhotoScan

The next stage uses the GIS Sputnik program, which is an effective tool for visualizing
and analyzing heterogeneous spatial data. The system supports work with vector and raster
maps, three — dimensional models, point clouds, aerial photography data [5].

Below in the figure you can see that in the program you can make an approximation
over the entire surface of the terrain (Picture 3).

Using this program in this area, you can select a landfill by the level of flooding, that is,
select the area of interest in this map for further detailed analysis (Picture 4).
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Picture 2 View of the terrain in the GIS Sputnik program
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Picture 3 Terrain scaling capabilities
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Picture 4 Polygon study area

The program features allow you to show flooding zones using different colors, setting
the height characteristic for each color (Picture 5).
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Picture 5 Estimated areas of flooding when the water level rises

Conclusion
By varying the height of the selected landfill and subtracting the initial water level in
the Esil River, it is possible to estimate the flood area. Visualization of a possible spill allows
you to analyze the most unfavorable forecasts, exposing high rates of flooding. Thus, this
method allows you to pre — assess the risks of flooding and warn localities, emergency
services, which would further reduce financial losses.
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