%39 %4 3 W) PN Y S 2 Vol. 39 No. 3
201545 H Chinese Journal of Atmospheric Sciences May 2015

JAFD, VLKL, FEER, 5. 2015 b [E R A R Xk kR R 8T AR A AR SON I BLILIT 5T (7). KRR, 39 (3): 596610, doi:
10.3878/j.issn.1006-9895. 1404.14157. Zhou Li, Jiang Zhihong, Li Zhaoxin, et al. 2015. Numerical simulation of urbanization climate effects in regions of
East China [J]. Chinese Journal of Atmospheric Sciences (in Chinese), 39 (3): 596—610.

B E R AR E X B N B E S
S QA DL EE DRI

3 17 3 : 1 = . 2 A 4
B #| LELL S FEX . WEE
1 M RE B TR A G K E G E LR &R K FH R U 5 PP R AR G, At 210044
2 W E KB )R G, EA 75252
3MMA A% E, Kb 410000
4 MUK RSB, B At 210088

W FE ACRNRED) ARG RJER R AAFR (LMDZ) BRI =Ml CRIFRER =) KIL =
CRRRR =) bRty AT b DOl CRIPRBGAESE) ST T 2 i A A IR 4 I U AT BB, BL
PRUTAN R DX I T AR S AR A R A 2N S FE T RERILRD, SRR W] BR =S, R =Mtk i i

KRS s, M RN RE AT P A TO AN AT, H R RIS T DR AR A . MR R AR A T T
TR AR AR S, R i LA TR R s 0 DA ) DXk T A S A R ()BT s R IR A% X I R
AR B AR NAATE I R G R, KM BRI R B A & T U STk i i, LR
R RS TR — 5 DL b ARG, BARTREE ARG, IS S, HARRIS R
KR B D, &SRR, RIIRKITEA AL S BRI ) B ZE R ZE . A i T B R 2 R IR
IEAC SR R H AR, PP AR m R Fa A, A B K i X S e R 7t Rl ARk Tl il ge o,
TR 2R 0 b DX L B AR AR 2>

EEEA PEARE O NEmARN W BEERSRRNY HUE

XEHS  1006-9895(2015)03-0596-15 PESES P46 XEAPRIRED A
doi:10.3878/j.issn.1006-9895.1404.14157

Numerical Simulation of Urbanization Climate Effects
in Regions of East China

ZHOU Li"?, JIANG Zhihong', LI Zhaoxin®, and YANG Xiuqun®

1 Key Laboratory of Meteorological Disaster of Ministry of Education/Collaborative Innovation Center on Forecast and Evaluation of Meteorological
Disasters, Nanjing University of Information Science & Technology, Nanjing 210044

2 Laboratoire de Météorologie Dynamique, Paris 75252

3 Hu 'nan Provincial Meteorological Observatory, Changsha 410000

4 School of Atmospheric Science, Nanjing University, Nanjing 210088

Abstract To explore effects on summer climate from land use changes in various metropolitan areas and the possible
mechanisms, an atmospheric general circulation model (LMDZ) developed by the French dynamic meteorology
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laboratory was used. East Asia climate change induced by land use changes in the Pearl River Delta, Yangtze River Delta
and Beijing-Tianjin—Hebei metropolitan area were simulated by the LMDZ. Results showed that changes of the
underlying surface type in the Pearl River Delta, Yangtze River Delta and Beijing—Tianjin—-Hebei metropolitan area
significantly reduced the surface latent heat flux. In order to balance the surface energy budget, the ground temperature
increased and the sensible heat flux and surface effective long-wave radiation were enhanced. The surface energy budget
was re-equilibrated with an elevation of the surface temperature. The main changes were situated in areas of modified
underlying surface type. The temperature response has a significant local characteristic. Among the different areas, there
was a good relationship between the regional surface temperature change and changes in surface heat flux. Changes in the
total heat flux of the Yangtze River and Pearl River Deltas were much greater than those in the Beijing—Tianjin—Hebei
metropolitan zone. Local warming of the Yangtze River and Pearl River Deltas were also more than doubled in the
Beijing-Tianjin—Hebei metropolitan zone. Although a local temperature increase is favorable to a thermal low pressure
and induces significant upward motion in the lower layers of the atmosphere, the decrease in evaporation significantly
reduces the local water vapor decreasing precipitation. In fact, the change in moisture conditions was the primary factor
contributing to the precipitation reduction. Since the geopotential height field in high layers exhibited negative anomalies
in the north and positive anomalies in the south, the Western Pacific Subtropical High extended westward and

strengthened. As such precipitation reduction was not limited to local areas, but extended to large zones in the eastern part

of the domain. This was particularly true in the three-area combined experiment.
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Fig. 2 Distribution of summer (JJA) mean precipitation (mm d ') and 2-m surface air temperature (°C): (a) Observation; (b) simulation results. Contours:

temperature; shading: precipitation
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Fig. 3 Differences of summer (JJA) mean 2-m air temperature between the control and sensitivity experiments (°C). Box is the area of land use change. Black

spot covered areas denote zones exceeding the 95% confidence level. (a) Pearl River Delta; (b) Yangtze River Delta; (c) Beijing-Tianjin—Hebei agglomeration;

(d) three-region combined simulation
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