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Abstract

To investigate the characteristics and spatiotemporal evolution of the urban heat island effect in
Chengdu over the past 15 years (2007~2022), MODIS remote sensing images from four years
(2007,2012,2017, and 2022) were used to retrieve the land surface temperature of Chengdu. The
results indicate that: 1) The land surface temperature in Chengdu has generally shown an upward
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trend, with a distribution pattern characterized by a heat center in the central urban area spread-
ing towards the surrounding urban areas. There are significant diurnal and seasonal variations.
Regions with an annual average land surface temperature below 10°C are mainly located in the
northwest, while areas with a daytime annual average land surface temperature above 28°C are
primarily located in the central region; 2) Seasonally, the heat island effect is stronger in summer
and weaker in winter, with the temperature difference between urban and suburban areas reach-
ing up to 6°C in summer. The intensity of the heat island effect at night during spring, summer, and
autumn shows a trend of increasing; 3) The heat island situation within the urban area of Chengdu
has improved, but the area affected by the heat island effect around the city has expanded, with
the heat island area increasing; 4) During the daytime in Chengdu, surface temperatures signifi-
cantly decrease in the surrounding areas of the urban district. In the western mountainous re-
gions, surface temperature changes are associated with the distribution of mountainous cities. To
the east of Chengdu, temperature variations along the Longquan Mountains are typically distrib-
uted in bands. Nighttime surface temperature changes generally show no significant variation.
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Figure 1. Administrative divisions of Chengdu
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Table 2. Classification of trend analysis degrees
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Figure 2. Diurnal and nocturnal urban heat island levels in Chengdu for 2007, 2012, 2017, and 2022
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Table 3. Day and night urban heat island intensity in Chengdu for 2007, 2012, 2017, and 2022
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Figure 3. Evolution trend of Chengdu’s land surface temperature
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Table 4. Evolution trend analysis of urban heat island effect in Chengdu: daytime and nighttime patch count
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