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Fig. 2 Relationship between heat island intensity and
economic scale (GDP) in Shanghai from 1961 to 2010

1.2

y = 0.1692In(x) - 0.9723
R’ = 0.8245

0

K3

10000 20000 30000 40000 50000 60000 70000 80000

UL OUN)

TR R AT O R
(1961-20104F)

Fig. 3 Relationship between heat island intensity and

12

1

o
0

o
o

o

PEYIRE (°C)
~

o
N

o

economic density in Shanghai from 1961 to 2010

o]
o

o ~ o0 ° \

/y"; o x
e o
7o © y=-2.202%2+3.327x - 0.279

R>=0.844
02 04 06 0.8 1 12

HENEH 21 e (MR RHERD)

B4 bk s sm B S BRI AR R 1Y R

(1985-20104F)

Fig. 4 Relationship between heat island intensity and energy

consumption in Shanghai from 1985 to 2010

http://www.cnki.net



114

SRR A T B SR A S M BB B FLAE T

1465

WAk T AR TR YEREAR Y BT, E R
HHEAT 7 REFE SR 2 15 105 5 B2 22 Ak
KA T 55— 77 I R 4R 5 5

FE R RN R A RO SE R, REFESRIE Dos >
RSB —HE, TR = | e

=

TR R ER, T E IR S AR
A
FCBORF, RETRTHAE TR 5 5 ok
A FH SR B 7 KT R VA T RE T P iR
A DGR B, 2 B AR BB T3 A6 X A 5 5k
BRI S, S8R K T RN
4.3 A O R 58 B R B0
431 A FTHBE XIS SR E R R L
TR AR H AR, DA 5
B R R AR FE AT AR e o b e R B WA
N T RS RI I 5 588 B A 0.01 8 F KR
FEREMICKR, HIXRECH0.622, 11
HAM 4 BB R, 82 IR BER,
e R KN 0.807, 1k B AR G- 1Y fi B K F
(K 6).

432 ANM#EEXHRG®RERzN DL
W AN E B AR, DI

Sy BRAR AT A T S A R AR
1% 8 RIS 5 B 7E 0.01 8 & KSR AF
EREMEKR, HKERECH0.609, [HIH
TR BN, THERETIREECCR,
ERECN0.807, BRI (F7),

FWECRAR, PWHE SR 2ZEAR
Ko XEHEN, BEHIREEND LS
AN F M ED &k 40%, H—FL
(24 53.7%) BN HFAENTERFIRALIX
S, AT R DX A AR 50N, B S ) A
R F ALK, M55 AL T H 2 B R0,
FIFUBLRI
4.4 WX EAR X I 58 A A B

AN X RS T X AR i A B
RS ST A B R . B S A5
4TI IBRC 2 FH 1Rt 4 3ok i PR b o s A IX 1
JE L5 |3 T A b R P 7 55 % FH st 28 A
FIAE AL, S EO T AR K A e T R
BRI, B R R kT AR . Bk
RS T AR — PR Tl P b . R A M AN T
BT RGN, 5 R X 25 Al
AW G .

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

12

1.0

04 S
y =-0.0856x + 0.9045
02 R’ =0.6146
0.0 . . . . . .
0.0 1.0 20 3.0 40 5.0 6.0

REREHRIL (MIARIERL/JTI0)

P 5 b iR 0 S RIS AE O B Y 5 2R
(1985-20104F)
Fig. 5 Relationship between heat island intensity and energy
consumption intensity in Shanghai from 1985 to 2010

12
[}
1 o
o
~ o 50 °
o o8 ;7’ o\\
o oo
Ly o
= 06 4 J
nr
9 K °
% 04 <
O/Zo y=-0.013x2 +0.469x - 3.345
o2 R = 0.807
0 : . .
10 15 20 25
FAEANE(BEAN)

IR WG AT RS SNBSS P
(1978-20104F)
Fig. 6 Relationship between heat island intensity and the
resident population size in Shanghai from 1978 to 2010

1.2

1.0 e

0.8 ?/ o o \\
~ © I
O o
<~ 06 2
by boo y = -6E-07x2 + 0.0032x - 3.7078
o 04 ° R> = 0.807
27 Y 8
A
0.2
0.0

1700 1950 2200 2450 2700 2950 3200 3450 3700
WAENOERE (ANkm)

7 b B s R S AR D R R
(1978-20104F)
Fig. 7 Relationship between heat island intensity and the
resident population density in Shanghai from 1978 to 2010

http://www.cnki.net



(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

1466 eI S 684

o ° 0//—\
o m_b_\ - )
:608 /0 ° E—J 0.8 70 o \
< o < o/ o
06 e 06 Al
= f{ 2| /e
o
o .qu

%04 04 =
# ¢ y=-109.1x2+ 19.27x + 0.037 # y = -5E-05x2 + 0.0104x + 0.3967
0.2 R’ = 0.7603 02 R’ = 0.5765
0 ; : . . | 0 ; ; . . .
0 003 006 009 012 015 0 40 80 120 160 200
() ZERX MR (10* km?) (b) X HFE HE (km?)

P8 LA RS A BRI R (1985-20104)

Fig. 8 Relationship between area of the built up area and heat island intensity in Shanghai from 1985 to 2010
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The impacting mechanism and laws of function of
urban heat islands effect:
A case study of Shanghai

PENG Baofa', SHI Yishao’, WANG Hefeng’, WANG Yali'

(1. College of Resource Environment and Tourism, Hunan University of Arts and Science, Changde 415000, Hunan, China;
2. College of Surveying and Geo-Informatics, Tongji University, Shanghai 200092, China)

Abstract: Urban heat island is the interactive result between human factors and the local
weather conditions. In terms of human factors, land use and land cover change, anthropogenic
heat and atmospheric emissions of pollutants caused by the interaction between
industrialization and urbanization are particularly important. This article reveals the impacting
mechanism of urban heat islands effect from the three aspects including scale and intensity,
types and layout, and patterns of land use changes exemplified by Shanghai. Empirical
evidences show that: (1) Land urbanization is the most important factor affecting urban heat
island intensity in Shanghai. In terms of the influence of built-up area expansion on heat
island intensity, accumulative effect is greater than incremental effect; (2) Industrialization,
real estate development, and population growth are the second more important factors
impacting urban heat island intensity in Shanghai. As far as the influence of economic
development and energy consumption on heat island intensity is concerned, density effect is
often greater than size effect; in terms of the influence of floor space of completed buildings
and buildings with over 20 storeys on heat island intensity, accumulative effect is less than
incremental effect; as for the influence of population growth on heat island intensity, density
effect and size effect are approximately equivalent; (3) Dissimilar urban land properties or
types and urban development modes lead to spatial disparity in urban heat island intensity.
Key words: heat islands effect; impacting factors; density effect; size effect; accumulative
effect; incremental effect; relevant laws
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