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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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Аңдатпа 

Бұл мақала Қазақстанның қазіргі климаты және 1941 жылдан бастап 2018 жылға дейін әр 10 

жылдағы климат компоненттерінің өзгеруіне арналған. Өзгерістер бойынша орташа жылдық 

температура, жауын-шашынның орташа жылдық мөлшері, төтенше жауын-шашынның үлесі, тәуліктік 

максималды температурасы, жылу толқындарының жалпы ұзақтығы, аязды, ыстық және жаңбырсыз 

күндердің арақатынасы қарастырылады. Сонымен қатар мақалада сонымен қатар географиялық 

ақпараттық жүйелердің қазіргі жай-күйіне, олардың қазіргі әлемнің мәселелері мен мәселелерін шешуге 

қатыстылығына қысқаша талдау берілген. ArcGIS бағдарламалық пакетін, оның әртүрлі мәліметтер 

базасымен жұмыс істеу мүмкіндіктерін және осы географиялық ақпараттық жүйені климаттық 

деректерді талдау үшін қолдануды қарастырады. ArcGIS ауа-райын болжау процесін жеңілдету үшін 

тақырыптық карталарды құра алады, заңдылықтарды анықтайтын аналитикалық жүйе бола алады, болып 

жатқан өзгерістерді, олардың себептері мен салдарын зерттейді және жағдайды тіркеуді есепке алу 

жүйесі ретінде әрекет етеді. 

Түйінді сөздер: климат, геоақпараттық жүйелер, деректер базасы, климаттың компоненттері, 

метеорологиялық болжам. 
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Аннотация 

Данная статья посвящена современному состоянию климата Казахстана и изменениям 

компонентов климата за каждые 10 лет, начиная с 1941 г. по 2018 г. включительно. В качестве изменений 

рассматриваются среднегодовые температуры, среднегодовые осадки, доля экстремального количества 

осадков, суточный максимум температур, общая продолжительность волн тепла, соотношения морозных, 
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жарких и бездождевых дней. Также в статье дан краткий анализ современного состояния 

геоинформационных систем, их актуальность в решение задач и проблем современного мира. 

Рассматривается программный комплекса ArcGIS, его возможности работы с различными базами данных 

и использование данной геоинформационной системы для проведения анализа климатических данных. 

ArcGIS способен создавать тематические карты с целью упрощения процедуры метеорологического 

прогноза, быть аналитической системой для выявления закономерностей, изучения происходящих 

изменений, их причин и следствий, и выступать в качестве учетной системы для регистрации текущего 

состояния дел. 

Ключевые слова: климат, геоинформационные системы, база данных, компоненты климата, 

метеорологический прогноз. 

 

 

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 0.34ºC 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 0.41-0.90ºC over 10 years. There is a significant 

decrease of 0.37ºC over 10 years and 0.73ºC 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. 

 

 
 

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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