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Fig. 1 Distribution of meteorological stations (a)and urbanization process(b) in the Yangtze River Delta
from 1992 to 2003
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Tab. 2 Statistics of urban heat island effect in the Yangtze River Delta based on NOAA/AVHRR data of 1998

ERT) iy JEdhT A DX 45 Ly YT RAB 2 A
PRI (Te) PR N PRI (TD) R (Te N DXSPS I i (To I
1 290.0 289.8 289.8 0.2 0.0
2 300.7 2995 299.6 12 0.1
3 302.0 3016 3016 0.4 0.0
4 309.3 307.8 308.0 15 0.2
5 316.8 3144 3147 24 0.3
6 3194 316.1 316.4 33 0.3
7 3232 319.6 3201 36 0.5
8 3235 319.6 3204 39 0.8
9 316.2 3146 3149 16 0.3
10 3109 3100 3103 0.9 0.3
1 307.0 305.2 3055 18 0.3
12 296.0 295.3 295.4 0.7 0.1

R 308.3 307.1 307.3 12 0.2
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Fig. 3 Spatial distribution of monthly mean surface temperature in the Yangtze River Delta based on MODIS data
from 2000 to 2006
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Tab. 3 Climate change rate of T,y of monthly mean temperature from 1961 to 2005 (unit: °C/10a)

A4 A AFY A Amom HEfk Hi3E ocm 1% Ocm 3 Ocm

S T 4 N /- 4 A G /i1 A AP AR A R
1 0.011 -0.002 0.017 0.007 0.02 -0.013 0.001 -0.034
2 0.018 0.002 0.023 0.006 0.024 0.004 0.041 -0.032
3 0.024 0.009 0.035 0.021 0.03 0.024 0.048 -0.009
4 0.034 0.020 0.042 0.037 0.051 0.044 0.070 0.014
5 0.028 0.013 0.038 0.009 0.051 0.054 0.117 0.012
6 0.016 0.013 0.020 0.02 0.047 0.065 0.132 0.026
7 0.022 0.025 0.017 0.036 -0.002 0.046 0.065 0.020
8 0.019 0.022 0.020 0.033 0.004 0.015 0.004 0.018
9 0.025 0.015 0.027 0.034 0.037 0.019 0.044 0.001
10 0.021 0.003 0.033 0.02 0.047 0.000 -0.001 -0.017
11 0.017 0.002 0.025 0.003 0.037 -0.015 -0.025 -0.035
12 0.017 0.000 0.027 -0.011 0.020 -0.022 -0.037 -0.038

T FRILEFR AT 0.05 53 MK T BB AL 3 .
F 4 1961-2005 FRII=AMETH, EFETH, eXFBESBEMEE (B °C/10a)

Tab. 4 Climatic change rate of year average temperature of mega city area, non-mega—city area and
the whole study area from 1961 to 2005 (unit: °C/10a)

HE Py APy gy Ee U R Oom HE 0cm HE 0cm
BT 3T Rl S 4 A B R A A 1 s 10 s 8 17811 M o G S 4 W T

Te 0.324 0.258 0.387 0.341 0.611 0.200 -0.040 0.323
Tx 0.255 0.212 0.300 0.188 0.591 0.156 -0.032 0.327
Tp 0.272 0.223 0.322 0.224 0.596 0.170 -0.036 0.323
Tep 0.053 0.035 0.066 0.117 0.016 0.029 -0.003 0.001
To ~ 0.016 0.011 0.022 0.036 0.005 0.015 -0.004 -0.004
Te ~ 0.069  0.0462 0.087 0.1533 0.020 0.0446 -0.008 -0.004
Tp ¢ ~ 0.232 0.238 0.253 0.235 0.246 0.336 0.506 0.976

e FRILF SR 0.05 B MK K S AL .
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(3) VT = A Y 3 T A A 4 R SN o A5 X8 A A 7 28 AIRTE 1961-2005 4[R]3 i T
0.072 °C, 4FHe i I T 0.162 °C, MK 0 cm AF-F3 RN T 0.068 °C; 3k i1 47 384
T80 A B A Ak 55 30T BN 1 B A 6 B R DR O FR T 1 TR SO R DX T i
JEAERIUE WM E AR R, EEVFYAR ., FH SR, fom RN IR
HBAE 0.1 °CLA L AR IR AR AE 0.2 °CRL L B3R 0 em IR B 32 30 i3 484 1R 3800 1) 52 1
fek , HERIRBEEAE 0.2~0.3 °CZ ], 6 A 3 0 om S e i E 19 R HOR R 35 0.6 °C

SR TR ORI R, Bl T B R RO X DX AR S H AR R e R B AN EAE
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Impact of Urbanization on Regional Temperature Change
in the Yangtze River Delta

XIE Zhiqing', DU Yin?, ZENG Yan"?, SHI Yafeng’, WU Jingang'
(1. Jiangsu Institute of Meteorological Sciences, Nanjing 210008, China;
2. Department of Atmospheric Sciences, Nanjing University, Nanjing 210093, China;
3. Nanjing Institute of Geography and Limnology, CAS, Nanjing 210008, China)

Abstract: Based on non-radiance-calibrated DMSP/OLS nighttime light imagery from 1992 to
2003, urban land area statistical data, meteorological data and land surface temperature data
retrieved by MODIS and NOAA/AVHRR data, the influence of urbanization on regional
climate trend of temperature in the Yangtze River Delta was analyzed. Conclusions are as
follows: (1) There is a significant urbanization process from 1992 to 2003 in the Yangtze
River Delta, and the annual mean air temperature increased at a rate of 0.28-0.44 °C/10a in
mega city. (2) The urban heat island (UHI) effect on regional mean air temperature in
different seasons is summer > autumn > spring > winter. (3) The UHI intensity and the urban
total population logarithm are creditable correlated. (4) The UHI effect made the regional
annual mean air temperature increased 0.072 °C from 1961 to 2005 and 0.047 °C from 1991
to 2005, and the annual maximum air temperature increased 0.162 °C and 0.083 °C from 1991
to 2005, all indicating that the urban expansion in the Yangtze River Delta from 1991 to 2005
may be regarded as a serious climate signal.

Key words: Yangtze River Delta; urban heat island; mega city; urbanization process



