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Abstract

This article is devoted to the current state of the climate of Kazakhstan and changes in climate
components for every 10 years, from 1941 to 2018 inclusively. The changes are considered as average annual
temperatures, average annual precipitation, the share of extreme precipitation, daily maximum temperatures, the
total duration of heat waves, the ratio of frosty, hot and rainless days. The article also provides a brief analysis of
the current state of geoinformational systems, their relevance in solving problems and challenges of the modern
world. The author considers the ArcGIS software package, its ability to work with various databases and the use
of this geographic information system for the analysis of climate data. ArcGIS is able to create thematic maps to
simplify meteorological forecasting, be an analytical system to identify patterns, study changes, their causes and
consequences, and act as an accounting system to record the current state.
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«ArcGIS» BAFIAPJIAMACHI KABAKCTAH KJIMMATBIHBIH O3T'EPYIH
KAPTOI'PAOUSJIBIK TAJIJIAY 9JICI PETIHAE
C.B. HaIIIKOBl, H.A. Cezle.nbnmcmsl
M. Kosvibaes amvinoaeet CKMY, [lemponasn, Kazaxcman

Anjgarna

byn makana KasakcTanHbIH Kas3ipri kiauMathl skoHe 1941 sxeiiman Oacram 2018 skputra neitin op 10
JKBUIZAFBl  KJIMMAT KOMIIOHEHTTEPiHIH e3repyiHe apHajFaH. ©Osrepictep OOWBIHIIA oOpTama KbUIIBIK
TeMIIepaTypa, >KaybIH-IIAMIBIHHBIH OpTalla >KbUIIBIK MeJIIepi, TOTCHIIE KaybIH-IIAMIBIHHBIH YJIeci, TOYIIKTIK
MaKCHMaJIIbl TEMIIEPATypachl, KbUTYy TOJKBIHAAPBIHBIH JKaJIbl Y3aKTBIFBI, as3/bl, BICTHIK >KOHE >XKaHOBIPCHI3
KYHIEPIiH apakaTblHACHl KapacTblpbutanbl. COHBIMEH KaTap Makajaja COHBIMEH Karap TIeorpadusuIbK
aKmapaTTHIK JKYHeJIepaiH Ka3ipri xai-KyiiHe, oNapIbslH Ka3ipri oJeMHIH Mocelleliepi MEH MOCeleNIepiH MIeTyTe
KaTBICTBUIBIFBIHA KpICKama Tanpay Oepinred. ArcGIS OarmaprmaManblK NMakeTiH, OHBIH OPTYPJ MamiMeTTep
0a3acbIMEH JKYMBIC ICT€Yy MYMKIHIIKTEPiH JKOHE OCHI TeoTrpadisuIblK aKmapaTThIK JKYHEHI KIUMAaTTHIK
JIEpEeKTep i Tajay YIIH KOJJaHyIbl KapacTeipaanl. ArcGIS aya-paifblH 00Jpkay MpOIECiH KEHUIAETY YINiH
TaKBIPBINTHIK KapTalapbl Kypa ajajibl, 3aHAbUIBIKTapAbl aHBIKTAWTHIH aHATUTHKAIBIK XKYie 0oa anasl, 0OJbI
KaTKaH e3repicTep/i, oJapIblH ceOenTepi MEeH calapblH 3epTTEH i >KOHE >KaFaalJbl TIPKEyJli €CemKke amy
XKyHeci peTiHe OpeKeT eTei.

Tyilinai ce3mep: ximMmar, reoakmapaTThIK Kylenep, AepekTep 0a3achl, KIMMATTHIH KOMIIOHEHTTEpI,
METEOPOJIOTHSIIBIK OOTKaM.

IMPOTI'PAMMA «ArcGIS» KAK METO/l KAPTOI'PA®NUYECKOI'O AHAJIU3A
WU3MEHEHWHN KJINMMATA KABAXCTAHA
IMamxoB C.B.l, Ceneabnnkos M.A.L
YCKTY um. M. Kosvibaesa, Ilemponasnosck, Kazaxcman

AHHOTAINA
JlaHHast cTaThs TIOCBSIIICHA COBPEMEHHOMY COCTOSHHIO KiauMmaTa KaszaxctaHa W HM3MEHEHHSIM
KOMITOHEHTOB KJIMMaTa 3a Kakasle 10 jet, Haunnaas ¢ 1941 r. mo 2018 r. BximrounTenbHO. B kauecTBe n3MeHeHUI
paccMaTpUBalOTCs CPETHETOJO0BBIE TEMIIEPATYPHI, CPEIHETOJOBBIE OCAAKH, JOJS IKCTPEMAIBHOTO KOJHMYECTBA
0CaJIKOB, CYyTOYHBIN MAKCUMYM TEMIIEPATYP, OOIIast MPOIOJKUTEILHOCTD BOJIH TEIJIa, COOTHOIIEHUS MOPO3HBIX,
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KapKuX W 0e3moxaeBblx nHeH. Tarke B cTaThe JaH KpaTKWM aHAIW3 COBPEMEHHOTO COCTOSHUS
reonH(pOPMAIIOHHBIX CHCTEM, HX AaKTyaJbHOCTh B pEUICHHE 3aJad M TPOOJEM COBPEMEHHOTO MHpA.
PaccmarpuBaercst mporpaMMHbIi koMmiutekca ArcGIS, ero BO3MOKHOCTH pabOThI ¢ pa3MuHBIMUA 0a3aMH JaHHBIX
Y HCIOJIb30BaHUE JAHHOW IeOMH(pOPMAIIMOHHONW CHCTEMBI JUIS MPOBEICHUS aHallM3a KIMMAaTHYECKUX JIaHHBIX.
ArcGIS crocobeH co3naBaTh TEMaTHYECKHE KapThl C LENBIO YIPOIICHHS MPOLEIyPbl METEOPOJIOTHYECKOTO
NPOTHO3a, OBITh AHAIUTHYECKOM CHCTEMOM MUl BBUIIBICHUS 3aKOHOMEPHOCTEH, W3YYECHUs IPOHMCXOISIINX
U3MEHEHUH, X MPUYMH U CIEACTBUM, U BBICTYNATh B KaUECTBE YUETHON CHUCTEMBI JUIsl PETUCTPALUU TEKYILEro
COCTOSIHUSA JIe.

KnaroueBble cioBa: KiIuMar, TreéOMH(OPMAIMOHHBIE CHCTEMBI, 0a3a JaHHBIX, KOMIIOHEHTHl KINMAaTa,
METEOPOJIOTUYECKU I IPOTHO3.

Introduction

Thousands of different organizations and hundreds and thousands of individual
consumers use GIS technologies today. They increasingly help to solve the modern world
issues and challenges facing people and society more qualitatively and professionally, and to
facilitate information interaction in organizations and the global perspective [1].

Of course, global climate change is considered to be one of the urgent problems. In
addition, Kazakhstan is not the exception in this case.

According to the annual monitoring Bulletin of Kazakhstan, climate change and state of
RSE «Kazhydromet» there for the period 1941-2017 is the average yearly air temperature
increase at 0.34°C for 10 years.

There is the greatest air temperature increase over the past 40 years in the spring (0.67
°C for 10 years), and the smallest and statistically insignificant in the winter (0.13°C for 10
years).

According to many experts, global climate change has become more intense since the
mid — the 1970s. During the period 1976 — 2017, some stations recorded a significant increase
in daily maximum air temperature at 0.41-0.90°C over 10 years. There is a significant
decrease of 0.37°C over 10 years and 0.73°C over 10 years at Zharkent and Balkashino
stations.

There is a significant trend of increasing the number of days with the air temperature
above 35°C for 4-8 days every 10 years in West Kazakhstan, Aktobe, Atyrau, Mangistau,
Kyzylorda, South Kazakhstan regions. The total duration of heatwaves increases by 6-10 days
in 10 years almost the entire territory of Kazakhstan. In addition, there is a reduction in the
frequency of frost days: 3-8 days every 10 years everywhere [2]. There were significant
changes in the precipitation regime at some stations in Kazakhstan. The downward trend in
drought season by 1-5 days in 10 years were in the Northern and Northeastern regions, in the
South and Southeast of the Republic. A significant increase in the maximum daily rainfall
quantity amounted to 0.7-1.5 mm over 10 years at Culligan, Atyrau, Bektauata and Bayan
stations. A significant increase of the extreme precipitation share by 1.38-1.46% over 10 years
was observed at the weather stations of Bakty and Karaganda, and its decrease at the stations
of Turar Ryskulov, Tayynshi and Ayagoz aul (1.02-2.41% over 10 years). We can observe
these climate changes due to the monitoring of hydro meteorological stations in Kazakhstan.

Constant observations are the main aspect of climate study since ancient times. This fact
is evidenced by some ancient records, Chronicles, books-descriptions of travelers, navigators,
etc. modern geoinformation technologies play an increasingly major role nowadays due to
monitoring functionality [4].

It is possible to create thematic maps based on the geographic information system, its
various components, databases, individual applications, as well as numerous technological
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means of data collection and dissemination. It is important to use ArcGIS software to create
weather maps.

ArcGIS software is a versatile tool for producing, processing, and documenting various
types of maps [3].

It allows the creation of meteorological maps in any cartographic projection and at any
scale using data distributed over the WMO (world meteorological organization) global
telecommunication network, via the Internet, as well as satellite images, radar sensing data
and others, which contributes to the organization of the hydrometeorological centre of any
rank.

ArcGIS automatically or interactively prepares multiple layers of information against
the background of a geographic map of any scale and location using various components in an
advanced prepared scenario. This combination of layers allows the weatherman to provide
«paperless» technology to analyze and forecast the weather.

It has the sense to highlight the following features that provide us with this software
package to:

1) build a trajectory model on the map based on actual and prognostic data (Fig. 2);

2) select meteorological parameters from the database and map them in various forms
(values, isolines, punches, colour field, etc.) (Fig. 1) ;

3) select and map in various forms montages from images of meteorological satellites
of the Earth;

4) draw front lines and other types of lines on the map;

5) generate accompanying text to the map;

6) map the names of cities and/or indexes of weather stations;

7) remember the cards made for use in future work;

8) build maps automatically on a given schedule;

9) adjust the questionable data on the map;

10) output cards to the printer.
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Figure 1 Calculation of solar radiation in ArcGIS
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Figure 2 Forecasting thunderstorms with ArcGIS

Conclusion

Thus, ArcGIS, on the one hand, can act as an accounting system for recording the
current state of affairs, and on the other hand, be an analytical system for identifying patterns,
studying changes, their causes and consequences. All this will help to process huge amounts
of climate data, visualize them, and distribute them around the world for a more accurate
forecast of changes in the global climate, as well as individual areas and regions, which will
also help in various sectors of the economy in the future. In sum, all this makes it possible to
organize a highly efficient technology of operational hydrometeorological support at very low
costs for its operation.
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