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Effects of Urbanization on Climate
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Land-sea Breeze Circulation




24.5 250
.. HK temperature o
) P ondition-
~ ' \ =N, of haze
(53215 _ ]
¢ . ldays in
=230 5
g : |Guangzhou
S 225 E‘mn
- | \ L
22.0 + ¢ 1947-2007 1989-2007 -
' +0.17 °Cldecade +0.34 °C/decade ol Conditidn-
21.5 - Condition-1 :
2.0 o T Dvmmwovmmwovmmm
1947 1952 1957 1962 1967 1972 1977 1982 1987 1992 1997 2002 2007 g g g g E E E g g g g g 8 8
Year (1947-2007) - v 5 5 5 5 5 ¢ 5 5 ¢ & «
18 -
HK solar radiation .
Climate Change
é _..'c 1 n
: /\ INn the PRD
g At
1R T, lated
: CA Maa AL (related to
{?)12_ eql-.. _'_ ... L] _-'. ] .
radiation)
10

1964 1969 1974 1979 1984 1989 1994 19499 2004
Year | 1964-2007)




Precip & noroal o (oo

4]
PRD relative humidity s 20

P
E-E.I]-
E-#.EI
|
T 30
| 10¢
PRD rainfall
1100 e —_—
Eg — R

T 1565 197 195 9 B 190 1995 200 205
Vear

L |
-

Climate Change
and Urbanization
In the PRD
(related to water)



Projected
Patterns of
Precipitation
Changes
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Objectives, Long-term
Goals and Vision



Objectives

« To understand the effects of urbanization
and their relative contributions on the
observed climate change in the Pearl River
Delta region

« To estimate what might be expected in the
future given current projections of changes
INn urbanization



Long-
term
Goals

— Science

Improved understanding of how
urbanization has contributed towards
the climate change of aregion

Improved understanding of the effects
of various components of urbanization,
and thus how they might be better
represented in the models

Applications

To provide useful information for
government planners as to how they
can achieve a balance between
economic development in terms of
urbanization and changes in the

climate

To estimate consequences of local
climate change if current
developments are to continue so that
adaptation strategies could be

developed
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Observational Sta;ions In PRD
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Chemical Transport Model
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Land Surface Model
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Land Surface Model (LSM)

Rainfall simulation over South China by coupling the LSM
and a global climate model (GSM)

Pearl River Drainage Basin: Monthly Precipitation (mm//day)
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Preliminary Results of Model Simulations of the Effect of Urbanization

Effect of increasing the roughness of the Earth’s surface on rainfall

Total fo in Mﬂ)f 1998 (mm) (Rﬂugh Ctrl)Total Dn‘f in June 1998 ( m) (Rough—Ctrl)




Preliminary Results of Model Simulations of the Effect of Urbanization

Effect of turning off the moisture flux on rainfall

Noqflx—Ctrl) Total Diff in June 1998 (mm) (Nogflx—Ctr|
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