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Fig.1 Spatial distribution of 22 urban weather stations in Wuhan
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Table 1 A description of 22 weather stations and their LCZ types in Wuhan
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Fig.2 Daily mean UHII of LCZs in summer and winter from 2019 to 2021
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Fig.3 Diurnal variation of UHII in summer and winter for LCZs from 2019 to 2021
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Fig.4 Spatial distribution of mean UHII in summer and winter from 2019 to 2021
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Table 2 ANOVA results for UHII of built-type LCZ in summer and winter from 2019 to 2021

Lz %R 2019 UHIIL 2020 UHIL 2021 UHIL
LCZ types K2 Summer A2 Winter K2 Summer £-Z% Winter H 2 Summer 42 Winter
F P F P F P F P F P F P
LCZ 2 2.88 0.079 8 4.03 0.033 6" 0.41 0.798 6 16.39  0.000 4™ 12.37 0.000 7 17.80 0.000 2™
LCZ3 0.02 0.979 7 0.01 0.9331 0.42 0.674 2 0.85 0.474 5 0.43 0.667 1 0.31 0.598 4
LCZ 4 69.94  0.0011° 0.10 0.766 6 2.51 0.188 3 2.64 0.179 8 3.12 0.1521 0.05 0.8350
LCZ5 8.58 0.0012"  4.20 0.019 4" 1.73 0.203 0 6.57 0.003 6" 15.36 0.000 1" 33.71 0.000 0™
LCZ9 1.60 0.274 0 1.85 0.245 6 6.92 0.058 2 40.55  0.003 1 0.07 0.797 9 0.26 0.639 3

T R S35 32 TR LCZ 268000 B 3 53 19 UHTP-$ (AR .25 (P<<0.05) Al 2. 4% (P<<0.01) 928 N 22 5% . Note: * and ** indicates
the significant differences in UHII of the same 1.CZ types at 0.05 and 0.01 level, respectively.

PE— G iES 3 a HAMZELCZ 2 X LCZ 5X%F  Hluh 7 No.3 J No.4 3 &5 i UHIT % & L 1M No. 13
NV EZEN UHII 22 5% (£ 3.4) . HZ,LCZ 228 HINEAG, —#M20.6~1.4°C;LCZ 58RI 5,
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Table 3 ANOVA results for intra-class UHII difference in summer and winter of LCZ 2

_ No.1 No.2 No.3 No.4

N PEs & PEs 4% PR 5% i 4%
Summer Winter Summer Winter Summer Winter Summer Winter

No.2 0.5137" —0.482 0"

No.3 0.927 3" —0.046 3 0.4137 0.4357"

No.4 0.892 3" 0.277 0 0.378 7 0.759 0™ —0.0350 0.323 3"

No.5 0.621 3" —0.331 7" 0.107 7 0.150 3 —0.306 0 —0.285 3" —0.2710 —0.608 7

T 2 e A3 ) e 78 X IO 3t a5, 1) UHTT P S48 A7 7 &k 25 (P<<0.05) il i 2% (P<<0.01) 22 5%, F[Rl. Note:* and ** indicates the significant
differences in UHII of corresponding sites at 0.05 and 0.01 level, respectively. The same as below.

x4 LCZSEXWEZERGAUHINEREEMESF
Table 4 ANOVA results for intra-class UHII difference in summer and winter of LCZ 5

- No.11 No.12 No.13 No.14 No.15
o oEE pes e P P P PE %% HF &%
Summer Winter Summer Winter Summer Winter Summer Winter Summer Winter

No.12 0.2257 0.354 3"

No.13 0.592 7" 0.050 7 0.367 0 —0.303 7"

No.14 0446 0"  —0.4940" —0.6717" —0.8483" —1.0387" —0.5447"

No.15 0.350 0 0.074 0 0.124 3 —0.280 3 —0.2427 0.023 3 0.796 0™ 0.568 0™

No.16 0.0127 —0.103 3 —0.2130  —04577" —0.5800"  —0.1540 0.458 7™ 0.3907° —0.3373" —0.1773
3 i XTI JXUTE f BELS A AN T 220 . LCZ N R

AT FI PR T R G O B o B T i
T X N 22 LCZ ZE 1) 3 4 W 2 UHITDRS 4i
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Spatial-temporal differentiation characteristics of urban heat island
in Wuhan City based on local climate zone

LIU Huosheng', LI Sitao®, WAN Haokai*, YU Qianhui', WU Changguang®

1. Wuhan Public Meteorological Service Center, Wuhan 430040, China;
2.College of Horticulture & Forestry Sciences, Huazhong Agricultural University, Wuhan 430070, China

Abstract The air temperature in the central urban area of Wuhan City was observed based on the lo-
cal climate zone (1.CZ) scheme to accurately evaluate the spatial-temporal differentiation characteristics of
urban heat island (UHI) in Wuhan City and assist in the design of climate adaptability. The spatial-tempo-
ral variation of urban heat island intensity (UHII) in six types of architectural spaces and three types of nat-
ural spaces during three consecutive summer and winterperiods were analyzed. Explored the daily average
UHII differences, hourly UHII variation, and UHII differences within the same 1.CZ type among different
LCZ types, as well as their influencing factors were investigated. The results showed that each [.CZ main-
tained stable daily average inter-type differences of UHII in summer and winter. The LLCZ type with more
high-rise building had a higher UHII, especially the open high-rise (ILCZ 4) and open mid-rise (1.LCZ 5).
However, sparse forests (1.LCZ B), dense forests (LCZ A), open low-rise (I.CZ 6), and scattered build-
ings (LCZ 9) remained below O °C in general. There was a significant difference in the hourly variation of
UHII between LLCZ A and other LCZ types. LCZ A showed a rapid increase followed by a decrease within
8 hours after sunrise, while other 1.CZ types showed a rapid decrease followed by a stable increase. Within
a single day, the UHII of each LLCZ exhibited a characteristic of “strong in summer and weak in winter,
weak in day and strong at night”. LCZ 9 and LCZ A were able to maintain the urban cold island effect for a
long time to alleviate local heat environment, while .LCZ 4 was the only type maintaining UHII above 0 “C
in both summer and winter. Both 1.LCZ 2 and 1.CZ 5 with mid-rise characteristics exhibited significant intra-
type UHII differences. Similar LCZ plots located in the central part of the urban area were affected by the
obstruction of urban canopy ventilation, and their UHII was higher than those on the urban boundary plots.
The results indicated that UHII difference among [.CZs were stable in summer and winter, while intra-class
significant differences of the same [.LCZ were mainly driven by the spatial structure of Wuhan City, with
densely urban core area being more prone to localized high temperatures due to poor ventilation performance
and frequent anthropogenic heat emissions.

Keywords local climate zone ; urban heat island ; air temperature ; urban heat island intensity
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