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Abstract

The urban heat island effect is a typical environmental problem in the process of urbanization. Taking
Shenyang, a typical northern industrial and central city, as the research object, this paper systemati-
cally analyzes the multi-factor driving characteristics of the evolution of the heat island effect by

EIREE .

MESIH: BRA, A, BgEE, ZEA, AR VRRH T RS AR 2 T (], HWERRL BT T, 2026, 15(2):
147-159. DOI: 10.12677/gser.2026.152016


https://www.hanspub.org/journal/gser
https://doi.org/10.12677/gser.2026.152016
https://doi.org/10.12677/gser.2026.152016
https://www.hanspub.org/

il

=I

=

comprehensively using methods such as heat island intensity calculation, Spearman correlation anal-
ysis, moving average method, lag effect model and comprehensive index construction, based on multi-
source data including meteorology, ecology and human activities from 2016 to 2024. The results show
that the annual fluctuation of heat island intensity in Shenyang is significant (0.038°C~0.714°C); the
monthly average sunshine duration (p = 0.450) and the comprehensive air quality index (p = 0.350)
are the main factors exacerbating the heat island effect, while the monthly average wind speed (p =
-0.300) is the key mitigating factor. Ecological factors have significant lag and cumulative effects, with
the correlation of surface water resources lagging one year rising from -0.183 to —-0.738. The indicators
of human activities show a weak negative correlation with the heat island intensity (p = -0.150), re-
flecting the partial offsetting effect of ecological compensation. The constructed comprehensive heat
island pressure index (p = 0.550) effectively reveals the synergistic mechanism between the real-time
changes of meteorological factors and the long-term slow release of ecological factors, providing a
quantitative basis for the governance and ecological planning of the heat island effect in northern in-
dustrial cities.
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Figure 1. Administrative divisions of Shenyang city
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Figure 2. Trend of urban heat island intensity in Shenyang from 2016 to 2024
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Figure 3. Correlation heatmap of key factors affecting the urban heat island effect
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Figure 4. Comparison of the correlation between the comprehensive air quality index and individual air pollutants
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Figure 5. Comparison of Spearman/Pearson correlation coefficients between various factors and urban heat island intensity
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Figure 7. Relationship between surface water resources (concurrent/lagged by 1 year/moving average) and urban heat island
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Figure 9. Urban green coverage and heat island intensity map
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Figure 11. Comparison of dual-dimensional weights of comprehensive heat island pressure index
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