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Abstract
In the context of global climate change and rapid urbanization, the urban heat island effect in cold
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and arid regions has become a key scientific issue due to its ecological vulnerability. In this paper,
based on MODIS remote sensing data from 2001 to 2022, combined with GIS technology, we system-
atically analyzed the evolution of spatial and temporal patterns of surface temperature and the spa-
tial and temporal distribution characteristics of hot and cold islands in Hohhot City. It is found that:
(1) temporally, the surface temperature in winter shows a contradictory trend, with the maximum
value fluctuating up and the minimum value continuously decreasing, reflecting the contradictory
nature of the frequent occurrence of extremely low temperatures and the increase of base temper-
ature in winter; in summer, it shows a synchronized trend of the increase of high temperature and
low temperature; and the phenomenon of significant expansion of the seasonal difference. (2) Spa-
tially, the range of heat islands has evolved from a single-core structure in the old city to a multi-
core pattern of “main city + Jinchuan + Shengle”, which spreads along the transportation axis and is
highly similar to the expansion of the built-up area of the city; and the cold islands are dependent
on the natural substrate, with a limited range of cooling and fragmentation. The study further ana-
lyzes the temporal pattern of surface temperature changes and reveals the spatial and temporal
distribution characteristics of hot and cold islands in the cold and arid regions. In the future, it is
necessary to integrate high-resolution remote sensing and multi-source data to deepen the study of
the influence mechanism of the hot and cold island effect and the long-term impact assessment of
hot islands on ecosystem services, in order to provide a scientific paradigm for the sustainable de-
velopment of the same Kind of cities in the world.
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Figure 1. Annual surface temperature time pattern variation
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Table 1. Explanation of the intensity classification of heat and cold islands
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Figure 2. Space-time distribution features of heat and cold island intensities
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