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Analysis of spatiotemporal data (STD) in land use to determine sustainable
development is an important task for the Republic of Kazakhstan. Kazakhstan has
a large territory with various types of land and diverse ecological conditions. In ad-
dition, agriculture, mining, and transportation are the main sectors of the economy
that require efficient use of land resources. One of the challenges facing the Re-
public of Kazakhstan is balancing socioeconomic development and preserving eco-
logical sustainability [1]. Analysis of STD in land use can help the country's lead-
ership make more informed decisions in this area. For example, analysis of STD
can help determine optimal use of land resources in various sectors of the econ-
omy, taking into account their spatial and temporal dynamics. This will contribute
to reducing the negative impact of economic activities on the environment and pre-
serving the ecological sustainability of regions [2]. Additionally, analysis of STD
can serve as a guide to identify priority development zones and highlight ecologi-
cally important areas for the efficient use of land resources and the preservation of
biodiversity.

Google Earth Engine (GEE) platform was used to analyze land use in the Ko-
rgalzhyn district of the Akmola region. GEE is a cloud platform for automated
analysis and processing of spatial data [3]. Using GEE, changes in land use and
land cover in the Korgalzhyn district from 2010 to 2021 were analyzed. For this
purpose, Landsat image classification was used based on the Random Forest algo-
rithm [3], and net changes in five land use and land cover classes were determined
[4].

The results showed that significant changes in land use and land cover have
occurred in the Korgalzhyn district over the past 10 years (Figures 1 and 2). 



Figure 1 - Classification of the Korgalzhinsky district for 2010

Figure 2 - Classification of the Korgalzhinsky district for 2021

The most noticeable change was the increase in cropland and the decrease in
grassland.  For  example,  over  the  study period,  the  area  occupied  by crops  in-
creased from 9.33 to 29.22%, while the proportion of grassland decreased from
56.86 to  37.39%.  Other  land classes  such  as  floodplain  vegetation,  water,  and
built-up areas changed only slightly in absolute values over the observation period.

Thus, spatiotemporal analysis of land use and land cover on the GEE platform
is an effective tool for determining net changes in land use and land cover [4].



However, it is necessary to consider some limitations of remote sensing technolo-
gies and the need for ground truth data for accurate analysis and decision-making.

In general, spatiotemporal analysis of land use has great potential for making
informed decisions about land management and land cover. With the development
of remote sensing technologies such as RS and GEE, it is possible to obtain objec-
tive, independent, instrumental information about the use of different land classes,
which will contribute to the preservation of the environmental and economic well-
being of regions [5,6,7].

The study was carried out within the framework of targeted program financ-
ing in the field of agriculture of the Republic of Kazakhstan, in accordance with
the scientific and technical program "Study of the impact of state policy in the agri-
cultural sector on the development of cooperative processes in the agro-industrial
complex, sustainable development of rural territories and ensuring food security"
IRN BR10764919 under the supervision of Doctor of Biological Sciences, Profes-
sor Alipbeki, O.
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