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Abstract

The purpose of the article is to solve the problems of drawing up a map, its presentation, processing, analysis in
order to comprehensively assess the regional system of natural and artificial threats of the Almaty region. By solving
these problems, you can consider ways to easily resolve the upcoming conflicts and problems. It can be prevented
by making predictions about natural and man-made problems. The root of natural and man-made catastrophic
conditions of Almaty region are natural disasters characteristic of mountainous regions. We will take into account
the conditions of seasonal mudslides and earthquakes. Since Almaty region is a region located in a mountainous
zone, there are a lot of earthquake foci. Tectonic movements often occur. In order to prevent major natural disasters,
it is necessary to carry out special monitoring work. From this point of view, the compilation of Geodynamic maps,
the study of the Earth’s crust, the identification and differentiation of earthquake foci come to the rescue. With this,
major disasters can be prevented. The article compiled a map of natural and man-made conditions of the Almaty
region. In the process of creating a map, using GIS data, we created a map in the ArcGIS application. We received
data from the GIS through a special platform, processing space surveys using a program. We received the data on
the basis of SRTM space survey. By studying the dynamics of changes for each year, by comparing maps, you can
make conclusive forecasts. Collecting data through free platforms helps to create rational solutions. It is possible
to monitor, update,store,and edit the database of information using maps. In the article, a complete study of the
region’s region was carried out, the importance was given to the rational, effective use of GIS data.
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Introduction

Almaty is a region rich in natural resources, economically and, on the one hand, mountainous
in nature. In addition, the Earth gives is considered a region with very complex, tectonic eruptions.
Population density, rapid economic development lead to the spread of environmental problems.
Almaty region is a natural and man-made disaster zone, as well as an ecologically aggravated zone.

The following work will be carried out to analyze the socio-economic and environmental
situation in developed countries and states with high market economies:

¢ conclusion of legislation and contracts;

+ involvement of citizens in this direction, dissemination of information;

¢+ financing of Environmental Protection;

+ new technological application, compilation of special monitoring cards;

¢ improving environmental education;

¢ conducting special research work with the help of satellites.

In this context, GIS specialists can also contribute. With the help of special space surveys, it is
possible to create maps and conduct reconnaissance of the regions [1].
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Literature review

In accordance with the experience of the Environmental Protection Organization of the Republic
of Kazakhstan, as well as the experience of developed countries, the comprehensive regional plan for
Environmental Protection is one of the most important components of the health and Environmental
Protection of the population of the Republic [2]. The Environmental Protection Program includes
environmental audits aimed at establishing a system for the implementation of comprehensive
rehabilitation measures, including the full determination of the environmental impact of the above
activities and the analysis of geographical features, climate, Natural Resources, socio-economic
conditions. It defines environmental priorities for the next 3—5 years and the future, sets out specific
activities, their goals and objectives, deadlines for implementation, a plan for financing the plan [3].

It can be said that the Almaty region has entered the stage of a major natural and technological
disaster. The analysis of GIS information, a comprehensive assessment of the impact of many natural
and artificial processes on the territorial system will allow us to build a unified model, as well as
obtain new scientific results to overcome problem situations [4].

Main provisions

For this purpose, the structure of GIS-the collection, storage, modification and automatic
transmission of geographic information through automated computers and GIS-can be combined
according to the project as follows [5]. The multifunctional mortise is used for many tasks. This
implementation will use the following features:

¢ prepare and put a certain substance in a container;

¢ reference for information and modeling;

¢ modeling;

¢ professional modeling;

* automatic card creation;

+ visual calculation [6].

To solve these problems, it is necessary to prepare the processed data in cartographic form and
provide it with the algorithms and software used. Can be seen as a data base as a tool for studying
the natural elements, dynamics, and system modeling of a region. The-provides specific options for
solving the following physical-geographical problems: studying the morphological structure of a
country, conducting physical-geographical comparisons, etc. [7].

1 it is related to high-resolution satellite imagery, shaded topographic maps, and two-map digital
program maps. It contains data on more than 270 earthquakes in more than 50,000 countries and
regions, more than 50,000 cities and islands, and more than 15,000 locations around the world [8].
Interpreting information about political boundaries, rivers, lakes, world coasts, etc.in in addition, it
has many interesting features and we can imagine it as scientific software for geography education [9].

Methods and materials

When these robots entered, they received about 12 mah of radar data, and after processing, they
obtained mah, which covered the Earth from 60 to 54 degrees [10].

There are several versions of the information available in [A: a preliminary version. The second
option will be considered further — separating the edge and the tank, filtering the wrong values.
Information from no. they are popular in several versions: the size of the grate is 1 sec. 1 no. E 3
No 3 No [11].

The cell size data is 1 angle 91 seconds (i.e. the cell size is 1 angle 91 seconds). in some cases
(for example, a spatial resolution of 30 meters), they are more accurate, but, unfortunately, only in
the United States [12].

In the rest of the country, the data comes from IA and is available to the public, the cell size is 3.3
arc seconds (that is, the spatial resolution of 90 m), and the resolution is at least 16 [13].
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Figure 4 — SRTM space surveys
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Figure 5 — Download a shot of the desired format
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Figure 6 — The process of obtaining a DEM Image by creating a special mosaic
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The process of obtaining hydrography using SRTM space survey:
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Figure 7 — Obtaining hydrography data from Space survey

Results and Discussion

1. Filling tool (mAh) focus current (mAh), pulse direction. It uses several different parameters
such as (direction), urban development reduction (catchment area), catchment area (catchment area)
and soil filling (zoning) [14]. Tool use is a procedure that is repeated until all shortcut websites are
exhausted, taking into account the specified number of limits (above). When you fill a local gateway,
you can create a new local gateway at the edge of the selected area, and these sections will then be
removed from the loop [15].

2. Duck section to obtain the hydrological properties of the surface

The direction of cell flow can be selected. This is done using a flow direction tool.

3. This tool uses it as an input page and provides a grid that shows the direction of supply of
each cell. If you select the «output distortion» option, Create an output table that represents the
measure of the maximum change in the flow direction relative to the distance between the drive
centers in cents. If you select «load from end cell» (force all boundary cells), all cells loaded from
the edge of the website will be outside the network boundary [16].

4. There are 8 correct directions relative to 8 adjacent blocks through which the drain passes.
This method is often described as the eight-step flow model (98) and follows the basic method of
Jenson and Domingo [17].
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Figure 8 — Mathematical foundations of the program.
The flow accumulation tool calculates the total flow, which is the total mass of all stations falling

under the starting laser slope of each station. In the absence of a raster scale, each cell acquires a mass
of 1, the value of the original raster cell is equal to the number of cells contained in each cell [18].
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The lower icon in the upper left corner shows the direction of movement of each cell, and in the
upper right the number of cells entering each cell [19].
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Figure 9 — Mathematical foundations of the program

An example of using this tool is to determine the amount of precipitation that will arrive in a
basin. In this case, the input range of the scale can be a continuous range representing the average
precipitation for a given period of time. The measurement result determines the amount of precipitation
flowing from each cell, so that all precipitation flows to the surface, no precipitation, no evaporation,
and precipitation does not reach groundwater. This procedure can be considered precipitation above
the surface of each cell [20].

Required layers in the process of creating a physical map:

1. introduction of settlements

2. Hydrography

3. roads

4. Forest

5. Border
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Figure 10 — Physical data extraction works (classification)
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Figure 11 — Natural and man-made map of Almaty region
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Figure 12 — Natural and man-made map of Almaty region
Conclusions

In the article, we compiled a map of natural and man — made threats to the Almaty region using
GIS data. To create a map, we used SRTM space capture. Card details can be processed, updated,
compared, and monitored. By making a preliminary forecast of natural hazards, it is possible to
prevent the upcoming major disasters. Drawing natural and artificial maps of Almaty region. Effective
use of location images during installation, use computer technology, data mapping. On the map, you
can explain, predict and track threats in the Almaty region.
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AJIMATBI KAJTACBIHBIH TABUT'U /KOHE TEXHOTEHAIK
TOYEKEJAEPIHIH TEOAUHAMMUKACBIH BAKBIJIAY

Anjarna

MaxaraHbIH MaKcaTbl — AJIMaThl OOJBICBIHBIH TAOWUFH JKOHE JKaCaH/IBI KAYiNTepiHiH aiiMaKTHIK KYHeCiH XKaH-
JKaKThI OaFasiay MaKcaTbIH/a KapTaHbI KYPY, OHBI YCBIHY, OHICY JKoHE Tallay Maoceneepin menry. Ocsl Mocenenepii
HICNIy apKbUIbl OOJallakTa TybIHJAybl MYMKIH KaKTBIFBICTAp MEH Maceselepii oHail perreyre Oonanabl. by,
acipece, TaOUFHU JKOHE TEXHOTCHJIK ararrap Typajibl OopKaM jKacay apKbUIbl OJIapJIbIH aJIABIH ally MYMKIHJINH
KaMTaMachI3 eTejli. AJMarbl OOJIBICHIHAAFBI TAOUFN JKOHE TEXHOTEHJIK araTThl JKarJaiiapslH Herisri cebenrepi
Taynbl aliMaKTapra TOH TaOWFHM amarrapMeH OainaHbICThL. bi3 MayChIMIBIK KOLIKIHIEp MEH JKep CUIKiHicTepi
JKaFJaiIapelH ecKepeMi3. ATMaThl OOJBICH TAyIbl aifMaKTa OpHATACKAHIBIKTAH, JKEp CUTKIHICIHIH OMIaKTaphl ©Te
KOl )KOHEe TeKTOHHMKAJIBIK KO3FalbIcTap JKui Kezaecei. [pi TaOurn anarTapAbIH ajlabH amy YIIiH apHaifbl OaKblIay
JKYMBICTAPBIH KYPrizy KakeT. Ochl TYPFBIIAH ajiFaH/ia Fe0IMHAMHUKAIIBIK KapTajaapibl KYpacThIpy, Kep KbIPTHIChIH
3epTTey, )Kep CUIKIHICI OIIaKTapblH aHBIKTAY YKOHE capaiay MaHbI3/bl Poll aTKapa/ibl. by mapainap ipi anarrapbig
ANIIBIH allyFa MYMKIHIIK Oepemi. Makamana AnMaTel OOJBICHIHBIH TAOWFU JKOHE TEXHOTCHIK JKaFJaiyIapbIHBIH
Kaprachel >xacaniasl. Kaprauel kypy Oapeicbinga [AXK nepexrepin maiinanana otsipbin, ArcGIS KockMIIacs!
Herizinme kapra »xacamslk. [AJXK nepextepiH apHaiibl FapBINITHIK 3EPTTEYIEpAl OHACUTIH TUIaTGopMa apKBLIBI
annslk. by nepexrep SRTM rapbImiThIK 3epTTeyIiep Heri3iHae >KuHamabl. JKbuT calbIHFBI ©3repicTep TMHAMHUKACHIH
3epTTey apKbUIbl KapTajaap/bl CalbICTHIPBIN, HAKTHI OoiDKamaap skacayra Oonazabl. Terin ruardopmanap apKbUIbl
JICpEKTep/Il J)KUHAY YTHIMIBI IIennMaep Kaobuinayra kemekreceai. KapranapasiH keMeriMeH MajIiMeTTep 0a3achiH
OakplayFa, )KaHapTyFa, CaKTayFa skoHe eHzeyre 0osaabl. Makanaaa oOnbic aiiMarbiHa TOJBIK 3€PTTEY JKYPri3iiiI,
I'AX nepexrepin THIMI JKoHE YTHIM/IBI TTaliIalaHy MaceJesepi KapacThIPbUIIbL.

Tipek co3nep: kaprorpadust, [AXK, craTucTHKaIbIK MOIIMETTEp, TeONMHAMHKA, TEXHOTCHIIK KayinTep, Arcgis,
kapta, SRTM, 3eprrey
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MOHUTOPHUHI TEOOAUHAMMUKU ITPUPOAHBIX
N TEXHOT'EHHBIX PUCKOB AJIMATHBI

AHHOTAIUA

Lenbio cTaThy ABISETCS PEIICHNE 33/1a4 COCTABIICHUS KapThl, €€ MPEACTaBICHNUs, 00padOTKH, aHaM3a C Iie-
JIbI0 BCECTOPOHHEH OIIEHKN PETHOHAIBHOM CHCTEMbI MTPUPOJHBIX M HCKYCCTBEHHBIX yTP03 AJIMAaTHHCKON 00IacTH.
Pemast 3TH 3a1a9H, BBI MOKETE PACCMOTPETH CIOCOOBI JIETKOTO PA3pPELIeHHUs IPEICTOAINX KOH(INKTOB U IIPOOIIEM.
OTO MOXKHO MPENOTBPATUTb, JieJIast IPOTHO3bI OTHOCUTEIBHO MPUPOTHBIX U aHTPONIOTeHHBIX Mpobiiem. [TpuunHoit
NPUPOIHBIX U TEXHOTCHHBIX KaTacTpod B AJIMaTHHCKON OOJNIACTH SIBJISIFOTCSI CTUXMIHHBIE OCACTBHS, XapaKTepHbIE
JUIsl TOPHBIX PETHOHOB. MBI Oy/ieM yUUTBIBaTh YCIOBHSI CE30HHBIX celiell 1 3emnerpsicennii. [Tockonbky Anmarus-
cKast 00J1aCTh SIBIISICTCSl PETHOHOM, PAcIIONIOKEHHBIM B TOPHOH 30HE, 37IeCh MHOTO 04aroB 3emiieTpsicenuit. Yacto
MIPOUCXOAAT TEKTOHHUYECKHE ABMKEHUS. JIJIsl TpeoTBpaleHus] KPYITHBIX CTUXUHHBIX O€ACTBHI HEOOX0ANMO Mpo-
BOANTH CHENNAILHBIE MOHUTOPUHTOBBIE PaOOTHL. C 3TOH TOUKM 3peHHs Ha OMOIIb IPUXOST COCTABICHHE T'€0N-
HAMUYECKUX KapT, M3yYeHHE 3eMHOW KOPBI, BBISIBICHHE U TU(depeHmanus o4aros 3emierpsiceHrid. C moMOIbio
9TOTO MOYKHO MPEOTBPATUTh KPYIHbIEC KaTacTpodbl. B crarbe cocTaBieHa KapTa MPUPOIHBIX U TEXHOTCHHBIX YCIIO-
BUiT AnMaTHHCKOM oOnactu. B pouecce co3nanus KapTel, Hcnonb3yst nanabie [ IC, Mbl co3qany KapTy B IPUIIOXKe-
Hun ArcGIS. Mb1 nonyvanu nanssie 3 I'MC gepes cnenunanbHayro miarhopMy, o0padarsiBasi KOCMHYECKHE ChEMKH
C MIOMOUIbIO TPOrpaMMbl. Mbl MOJIy4YHUIIU JaHHbIE HA OCHOBE KocMuuyeckoi cbeMku SRTM. U3yuast auHaMuKky u3-
MEHEHHH 32 Ka)XX/bIil TOl, CPaBHUBAS KapThl, MOJKHO JIEJIaTh yOeUTENbHbIE TPOTHO3EI. COOp JaHHBIX C MOMOILBIO
OecruiaTHBIX IJIATGOPM MOMOTAeT CO3/1aBaTh PallMoOHaIbHbIE penieHus. C MOMOIIBI0 KapT MOXKHO OTCIIeKHBATb, 00-
HOBJISITh, XPaHUTb ¥ PEAAKTHPOBaTh 0a3y NaHHBIX HHpoOpMaLuK. B crarbe ObUIO POBEIEHO MOJHOE UCCIIC0OBAHNE
TEPPUTOPUH PETHOHA, BAYKHOCTH ObLIA TPHJIaHa PAllMOHAIBEHOMY, 3 PEKTHBHOMY MCIIOb30BaHuI0 naHHbIX [TMC.

Kuarouesble ciioBa: kaprorpadust, [ UC, cratuctiyeckue qaHHble, FeOJHHAMKIKA, TEXHOTCHHbBIC PUCKH, Arcgis,
kapta, SRTM, cremka.
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