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Abstract: Urban spatial form is a key factor contributing to the formation of urban distinct microclimate.
By analyzing the mobile measurement meteorological data of Wuhan and Zhengzhou in 2016 and 2017,
this paper explores the impacts of different climate zones (hot-summer and cold-winter zones, cold
areas), different land use categories (commercial and residential), different urban spatial form indexes (sky
view rate, greening rate, building height, building density) on the urban thermal environment in summer
afternoons. And based on nonlinear regression analysis, it also evaluates the correlations between the urban
spatial form indexes and summer afternoon air temperatures. The results showed that the shading effect of
buildings is the most crucial factor on summer afternoon temperatures. In Zhengzhou in particular, building
density and sky ratio are the most important, with significant correlations. In comparison, the correlation of
temperatures and building shading effect in Wuhan is less obvious than in Zhengzhou. It shows that solar
radiation plays a decisive role in the rise and fall of temperature in the dry and hot environment, while it is
less significant in a hot and humid environment.

Keywords: landscape architecture; urban spatial form; land use function; sky view rate; urban thermal
environment

Fund Items: National Natural Science Fund Youth Project (No. 51708237); State Key Program of National
Natural Science of China (No. 51538004); the 57th China Postdoctoral Science Foundation Funded Project
(No. 2015M572144); the Independent Innovation Fund of Huazhong University of Science and Technology
(No. 0118220100)

1 R XAEO MR, R R

TN ORI, IR PRI SEMWRS RN RE, 4
WY, SEIRNAREG RN, T SNBSS RA E A TR
TR IR B3 T B JER B R AREK. BB RN P REM R
RN RON, BRI R TR TR A R Y, @stm e ©, gk

21



| |
IIII Ml Landscape Architecture 2018/10

e R T L BRI, MR ABIE AT LA
BRI, IR GRS T i Ak ) S KR 8]/ 5
{EL IR AR MR B L W
PRTTRUR ., FH L A RAR L BT LR [
I T A 2R T ) 32 S D DR A A 2 o
D. Gercek 2 ™ Fil Y38 JB i A xf A+ H H:
Tzmit T # ST R RIBEAT 1404, KB Tzmit
70 M A 0 i . B 2 S I A AT RS R, T
R A I B B )RR S T A B (Sky View
Factor) . &AL 6 K. EHA RS F A
WISCRAFAE B R o Ariane Middel %571
ENVI-met" F1 RayMan""" 5} 2& [¥ ¥ F1 5% 75 M|
Phonix 7 AR BT HEATBEALL, R IR AL (K 3k
T AN T Phonix 173X 28 7 #0354
TSI R IARAE R, R R R 2
T ] ot R [X () R A7 AL BB ) S. B
AL %% " %R Bhopal T B il RELEA T 7,
RIMGHANE G 0.5 1 XS8RI AR I 3k X 6L
1% 5.6°C. Tania Sharmina % " FJ ENVI-
met AREIUW FLATIE & % L (H/WD FER 2=
S Nz 1 B Dhaka 17 44 55 98052 A RE 0
Sachiho A. Adachi %5 "% FiFH op RS GBI T
FLWRF X 2R 5 17 RAIA SR AT B0 AT, R IR
B AR 3T HR O XA R 25 56 A RN AT
FEBAAE T, T 3R T 3 X SR F R A 1
1) T 25 H0 A7 2 M % B 0087 1) A AR e S
Dhirgham Alobaydia 2% ™! Fi|F] ENVI-met % {7
$r o0 LR IR T AR BT AT AL, R A T
B (H/WD K, T #vHE X 3R 7 b 32 IR
B ARG, TR — T AR TV AR R R AR
1 Riyadh T R BLZALM S5 18, Mohammed A.
Bakarmana fl Jae D. Changa™® Fi =52l F B &
P TE b (H/W=2.2) BK 4 18 b 98 b
(H/W=0. 42) BU/MEERIZAL 10% Zif5 .
Yong Xu % "% AR IH AR WS W R
LA L X I T 3D A, AR A A
SRR AR R A L R 5 R
A X A B O (RIS o AR, S B e
FIFH S0 BEATE A SR I TT R 25 I s B . i
R B A B KB LR, JE
K BRITEG 28 L ST 35 va L L M PR R 45 2
R A E . RTT2R 9 A SO H8 R
BLRI R FERE, I R BRI T 4 55 52 Hh 3

22

. [T [T
" _,‘.-r"“"'-r._'.ﬁ‘n .y _‘\-\._M.h‘“
u A — f

EH, o = \H._ H o lI-._l- .r'.".—-""—'. - .

I _..p"'ﬂ ‘-\-_ L = i I L L
s SEL T TN
" ba™ - W ™ . .\'\_

: e FHEETE < - FHERTE
Py ——y — THRETR g Jrueens FHBETE =
' - =HA L& #Ef IfA =8 =0 nfA AR A i—B iz=h -A =B =A ® =mf AA £A AA AA A T-H T=H

1 QIR K g £~ 2 =il

Annual average temperatures of Wuhan and Zhengzhou
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Tab. 1 Mobile measured meteorological data of Wuhan Tab. 4 Urban spatial shape index and data of Wuhan
A REUR/C O RIGUR /C 0 RR S vl KRS RASE /% B /% BSOS /m UL /%
2016-07-28 36 28 I FER A <3 WC1 57.1 17.2 17.7 57.43
WwC2 51.9 19.6 28.9 4.18
2016-07-29 37 29 % FX <34 °
WC3 42.3 55.7 21.4 3.14
2016-07-30 37 28 EoN ALK <34
WC4 52.4 37.7 14.1 10.70
— — =53 4
2016-07-31 8 2 i AAER <33 WChH 60.5 22.9 21.2 20.91
WC6 16.7 32.8 13.5 14.19
2% 2 FM TR s S < 55 WC7 34.6 37.9 14.0 16.93
Tab. 2 Mobile measured meteorological data of Zhengzhou WCs 46.3 329 26.6 9.19
F EEOR/C TR/ C R Al R Wbt 086 697 003 o6z
J [
2017-07-22 36 28 ES Vi) X/ FK 3~4 G Wbz o8.1 2462 36.0 021
— WD3 80.2 12.48 37.3 57.79
2017-07-23 37 28 2/ FX <34
WD4 62.2 16.62 39.9 16.37
¢ —07- Y 3~4 Y
20170724 3 2 W/ 2= AL i WD5 66.6 10.35 66.0 29.86
2017-07-25 33 25 I SR | AW N <34 WD6 748 742 285 26.26
WD7 68.4 22.81 35.2 19.44
3 SN AR WD8 70.7 7.88 25.9 11.24
Tab. 3 Details of measuring instruments WD9 718 17.96 155 18.55
N N ey ] N A e V . 2 . .
(LR WEE BHHY (e Wh1o 0z e 1o 181
WDI11 12.3 26.32 24.2 17.46
ekt e | o v
Mgy, L 01, 01% WD12 34.4 31.73 18.3 11.76
PRI A SRR - REL +02°C, +1% 10s o o Py s 5o
o J5FH: —35~80°C. 0~100% Wb 8 2 © !
WD14 40.3 21.50 14.7 57.97
GPs GRS AL 2.2m 10s WD15 478 25.08 20.3 17.18
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Tab. 5 Urban spatial form index and data of Zhengzhou

S (RL AN €1

REERSS  REE /% TR /% SR /m SMEERSR /%

ZC1 56.3 37.45 15.8 12.49

7C2 67.3 40.16 16.6 3.99

ZC3 55.9 39.59 20.9 0.48

7C4 55.4 42.12 9.9 2.58

ZC5 36.9 65.64 9.7 3.29

7C6 39.7 35.28 16.8 9.46

ZC7 15.1 30.44 15.7 12.78

ZC8 14.2 25.68 13.0 10.71

ZD1 57.44 27.52 17.3 12.19

zD2 85.09 18.36 49.1 17.82

7D3 56.87 10.66 24.0 27.51

7D4 31.25 16.72 23.2 18.60

ZD5 76.85 26.00 33.1 17.27

7D6 42.38 14.63 24.5 20.12

D7 35.05 15.69 14.6 21.70

2 FRUL TR Bk 3 AN TR B i A b8 95.33 .19 8.1 15.86

Mobile measurement sites of Wuhan Mobile measurement sites of Zhengzhou 7D9 40.09 14.02 13.0 18.39
2-1 VLUK RLIX 3-1 ZHRX ZAREIEX

Jianghan Road commercial district Erqi commercial district Zb10 21.27 23.99 317 16.87

2-2 JElEEX 32 MAERBREFAEX ZD11 25.42 29.37 17.3 2.28

Houhu residential area Yanzhuang high-rise low density
ZD12 28.34 23.70 27.4 14.24

residential area
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Midday temperature ratio of mobile

measurement sites in Wuhan

4-1 TR X R B) s b 1 L A
Midday temperature ratio of mobile
measurement sites in Jianghan Road
commercial district

4-2 JE i PR E A B X R ) s b IR
H A
Midday temperature ratio of mobile
measurement sites in Houhu high-rise

low density residential area
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Midday temperature ratio of mobile

measurement sites in Zhengzhou

5-1 EREX S st
Midday temperature ratio of mobile
measurement sites in Erqi commercial
district

5-2 MR B X BB sl TR

A

Midday temperature ratio of mobile

measurement sites in Yanzhuang

high-rise low density residential area
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