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Abstract: The urban heat island effect ( UHI) is one of the hot issues of urban ecological environment that people are most
concerned about. It is of great significance to explore urban heat island effect and its impact factors for the construction of
eco-city development. In this paper, the effect of aerosol optical depth ( AOD) and impervious surface percentage (ISP) on
urban heat island was investigated via the urban heat island footprint ( UHI FP), Getis-Ord G~ , Pearson correlation and
AOD quantitative attribution analysis method. The results show that between 2000 and 2018, the day/night UHI FP in the

urban area of Xi'an and Xianyang (Xixian) increased significantly and the influence of UHI was enhanced year by year.
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The day/night UHI FP of Xixian was wider than that of Baoji, and the UHI phenomenon of Xixian was more obvious. The
UHI FP of Xixian at night was almost entirely dominated by the high land surface temperature ( LST) value, and UHI at
night was more obvious than during the day. Although Baoji’s UHI FP did not increase or decrease significantly, the day/
night LST sub—heat zone area within UHI FP of Baoji increased gradually, and UHI significantly increased. The impervious
surface percentage in the urban area of Xixian, Baoji was significantly positively correlated with night urban island intensity
(AT). The difference between urban and rural aerosol optical depth (AAOD) was also significantly negatively correlated
with night AT. AAOD in the Xixian was negative, and the average contribution was (0.41+0.14) °C. The AAOD of urban
and rural values in Baoji were positive, and the average contribution was (—0.26+0.25) °C. In general, the expansion of
urban impervious surface will further worsen UHI, and the increase of AOD in the urban area will inhibit UHI formation.
However, UHI intensity of Xixian and Baoji is still increasing year over year due to the comprehensive influence of other

factors.

Key Words: urban heat island footprint; impervious surface; Getis-Ord G* ; Pearson correlation; aerosol optical depth
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Fig.7 Distribution of cold and hot spots overlap area of Day/Night LST and AOD
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Table 1 Variation of cold and hot spots overlap area of Day/Night LST and AOD in Guanzhong Region

i F1K Day XM Night
Year  AH/km? i /% A8 1/ km? i /% A/ km? it/ % Yov% 5/ km? i /%
Hot spots Scale Cold spots Scale Hot spots Scale Cold spots Scale
2000 2257 4.08 6045 10.91 4533 8.18 2595 4.69
2005 3400 6.14 7379 13.32 6321 11.41 3027 5.47
2010 4475 8.08 8690 15.69 5486 9.91 2863 5.17
2015 6633 11.98 6766 12.22 5484 9.90 3587 6.48
2018 8704 15.72 7941 14.34 5150 9.30 3205 5.79

LST: MR Land surface temperature; AOD . “IFAL AR Aerosol optical depth
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