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CEKIIA 2.
EKOJIOTO-EKOHOMIYHHUH MEXAHI3M ®OPMYBAHHA
CTAJIOI' O SEMJIEKOPUCTYBAHHA

Dr. Hebryn-Baidy L.,

Prof. Rees W.G.

Scott Polar Research Institute
Department of Geography
University of Cambridge

TEMPORAL ANALYSIS OF LAND SURFACE TEMPERATURE
DYNAMICS IN RESPONSE TO THE TRAJECTORY OF URBANIZATION

Abstract. This study investigates land use/land cover and land surface temperature changes for
1989 and 2023 in Kharkiv, Ukraine, utilizing remote sensing, machine learning algorithms, and climate
data analysis. Landsat and Modis satellite images were analyzed using a Random Forest classifier to
categorize LULC into five types, enhanced by vegetation indices. The analysis revealed a increase in
urban areas and decrease in liquid vegetation. Climate trend analysis showed significant temperature
Sfluctuations, with a general increase in LST, particularly in summer months, highlighting urban heat
island effects. It indicates the impact of urban expansion on UHI and emphasizes the necessity for effective
urban planning and environmental management to mitigate these effects.

Climate change, a significant ecological challenge, impacts ecosystems and daily
life, exacerbated by land use and cover changes (LULC) that reduce biodiversity and
create urban heat islands (UHI), leading to increased land surface temperatures (LST).
This change, essential in remote sensing research for assessing urban ecological health, is
driven by global urbanization, which alters LULC, impacts green spaces, and disrupts
Earth's natural processes, intensifying climate change and heatwaves (Wang et al., 2020;
Yang et al., 2021; Zhang et al., 2021). This study aims to explore the change in LULC and
LST with the relationship between changes in LULC and LST in the Kharkiv city. The
primary objective of this study is to:

. analyze and estimate the change in LULC classes for the study area in the years
1989 and 2023 (Fig.1);

. assess the study area's LST for 1989 and 2023 (Fig.2);

. explore the relationship between changes in LULC and LST.
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Figure 1. LULC maps obtained by RF algorithm: a) 1989, b) 2023
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Figure 2. LST maps obtained by Single-Channel Algbrithm: a) 1989, b) 2023

The map (Fig.1) effectively illustrates the extent of various land cover
transformations, highlighting that the most substantial change 1s from sparse vegetation
to urban areas, which occupies the largest area. It also shows other significant shifts,
like from dense to urban vegetation and sparse to dense vegetation, as well as smaller,
yet crucial changes, offering a comprehensive view of the primary trends and
alterations in land use in the study area.

The study which represents in (Fig.2) reveals a rising trend in Kharkiv's LST
during summer (July) from 1989 to 2023, with 2023 showing elevated minimum and
average LST, and occasional extreme peaks. These patterns, likely influenced by UHI
effects, urbanization, land use alterations, and environmental factors, underscore the
importance of considering both global climate trends and local environmental changes
to comprehend these LST wvariations. This research highlights the significant
connection between LULC changes and LST fluctuations in Kharkiv, emphasizing the
crucial role of sustainable urban planning in mitigating the effects of UHI and other
climate challenges. The study aims to expand its scope by incorporating a wider array
of satellite data, to enhance understanding of LULC and LST dynamics, ultimately
guiding future strategies for urban sustainability.
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