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Abstract:

Climate change is one of the most challenging and important issues of the 21st century. It is a global problem that
requires attention and action from the whole globe. The impact of climate change is being felt in Kazakhstan.
Prominent reports indicate that the territory of Kazakhstan is experiencing environmental emergencies (heatwaves,
droughts, fires, flood, mudflows in some regions). To better understand the impact of climate change in Kazakhstan,
this study has significance in terms of examination and visualization the alterations in the boundaries of climatic zones
in the area of Kazakhstan. The study uses the Google Earth Engine (Gorelick et al. 2017) cloud-based spatial analysis
service which offers a rich database that enables the use of climate reanalysis datasets over extended periods. ERA5-
Land Monthly Aggregated Data (Mufioz Sabater, 2019) by ECMWF Climate Reanalysis is the data source. Monthly
mean values of temperature and precipitation are applied as an input data for classification. There are two 30-year
periods that have been updated 1961-1990 and 1991-2020 to observe climate change. Although the region of interest is
predominantly characterized by arid (class B) and continental (class D) climates, all major climate classes (A, B, C, D,
E) and their subclasses were examined in this project. The Koppen climate classification is utilized as a reference
system. The outcomes are presented as categorized maps of climate zones for the periods of 1961-1990 and 1991-2022.
The maps were generated in Google Earth Engine platform and presented sequentially. Figure 1 illustrates significant
changes in climatic zones across various regions of Kazakhstan. The country is located in Central Asia and it undergoes
an extreme continental climate with hot summers and cold winters. Results of this research can be advantageous for
other researchers studying climate change. Moreover, Kazakhstan is taking actions on implementing Sustainable
Development Goals; therefore, the research results have an importance in realisation of practical ideas and decision
making.
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Figure 1. Climate classification maps of Kazakhstan (30-years mean values)
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