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Tab. 1 Description of the AOGCM and their simulations

HADLEY GFDL CCCMA CSIRO CCSR

AGCM 3.75X25/L19 R15/L9 T32/L10 R21/L9 L20T21
OGCM 3.75X25/L20 4X3.75/L12 1.8X1.8/L29 R21/L21 L172.8X2.8
1950-2099 4 1961-2100 4 1900-2100 4 1900-2100 4 1890-2100
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Fig. 1 The stations selected for the study (noted asA)
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Tab.2 Annual and seasonal mean temperature change of the Region (C)
& I T & P 5 e = X7
GG 2.8 3.0 2.3 2.4 3.3
GS 1.8 2.3 15 14 2.0
2040-2069
A2 2.6 2.8 2.3 2.2 3.1
B2 2.6 2.8 2.2 2.2 3.0
2070 RCM 2.3 2.7 2.4 1.8 25
GG 42 4.4 3.6 3.8 5.1
GS 3.1 3.6 2.7 25 3.6
2070-2099
A2 4.3 4.8 3.7 3.8 5.1
B2 4.3 4.8 3.6 3.7 5.1
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Tab. 3 Annual and seasonal mean precipitation change in the future 100a (unit: %)

F RirE  ETH %5 e e e
GG 6 9 1 11 0
GS -2 1 0 -12 -9
2040-2069
A2 2 6 1 -5 4
B2 3 6 3 -4 4
2070 RCM 7 -7 23 -16 44
GG 6 7 4 16 0
GS -1 -1 2 -3 -11
2070-2099
A2 9 9 9 8 11
B2 10 10 10 9 11
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Fig. 2 Change of monthly mean precipitation in the Region (solid line) and in China

(dashed line) under doubled CO, simulated by RCM

3 AL A T P b X B AR B 7K AR A ) 3t B A

Bl 3 A BRI GG I 21 20 f5 MY o R it IR B A A s B A0 A B (Bfz: C)
Fig. 3 Change of annual mean temperature under GG scenario simulated by AOGCM  (Unit: C)
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Fig. 4 Change of summer precipitation in the end of 21% century simulated by AOGCM upper left: GG; upper
right: GS; down left: A2; down right: B2 (Unit: %)
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Fig. 5 Change of summer mean precipitation in the Region simulated by RCM (Unit: %)
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Impacts of Greenhouse Effects upon the Middle and Lower
Reaches of the Yangtze River

XU Ying, GAO Xuejie, ZHAO Zongci & DING Yihui

(National Climate Center, China Meteorological Administration, Beijing 100081, P.R.China)
Abstract

Climate changes in the middle and lower reaches of the Yangtze River due to greenhouse effects in the 21st
century are investigated based on the simulations both by some coupled atmosphere-ocean general circulation
models (AOGCM) and a regional climate model (RegCM2).

Assement of the models for their simulation to present climate in China show that they performs reasonably
well. For example, the spatial correlation coefficients between simulated and observed mean annual surface air
temperature can be 0.80°C and 0.94°C for the AOGCMs and the RCM, respectively.

The AOGCM npart is based on the average of the 5 AOGCM results provided by the Data Distribution Center
of IPCC. It consists of 4 scenarios, which are greenhouse gas only, and greenhouse gas plus sulfate aerosol sce-
nario of the 1S92a, A2, and B2 of the SRES. The results show a general warming in the region in the future, like
in the globe and in other parts of China. For example, in the end of the 21st century in the region, the warming of
4.3°C under GG and 3.1°C under GS are simulated. Greater warming is simulated in winter and spring than in
summer and autumn. Similar temperature rise is simulated by the RCM. But both AOGCM and RCM simulated
a weaker warming in the region when comparing with that in China and in the Globe.

As for the precipitation change, under GG, an increase which is smaller than that averaged in China is simu-
lated, while under GS it is a slightly decrease. The annual mean precipitation change simulated by the RCM
shows similar increase. But differences are noticed when considering seasonal changes and the spatial distribu-
tions. Greater increase is found in winter (44%) and summer (23%) while the precipitation in spring and autumn
will decrease, which is in the opposite direction to the AOGCM. The big increase of precipitation in summer may
subsequently lead to more floods in the reason.

A lot of uncertainties exist in assessing the climate impacts of greenhouse gas emissions. There are uncertain-
ties in the emission scenario in the future and in the climate models, especially when concerning the aerosol ef-
fects, etc. The better performance of the RCM in simulating present climate refers that the climate change sce-
nario simulated should be paid more attention, but still many work is needed for a more robust assessment of
climate change in the region, as in the other places in China and in the Globe.

Keywords: Greenhouse effects, climate change, numerical climate models, Yangtze River Basin



