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10 11 GCMS
12.2  km? 15.4%
204.7 38.5%
1213 GCMs IPCC 3 2001
GCMs
1 7
1 GCMS Table 1 Basic features of 7 kinds of
i 1
1988 UNEP global climate models
IPCC . IPCC S S
CCC 3.7500 3.7112 1900 2100
IPCC 3 CCSR 5.6250 5.5378 1890 2100
CSIRO 5.6250 3.1858 1961 2100
7  GCMs 5 1 ECHAM4  2.8125  2.7906 1990 2100
ECHAM4 NCAR 2 GFDL 3.7500 2.2360 1961 2100
HADL 3.7500 2.5000 1950 2099
1961 ~ 1990 NCAR 2.8125  2.7906 1980 2099
24
2 GCM
GCM
2.1 2 GCM
2.1.1
) Table 2 Comparison of mean perennial precipitation
between simulations of GCMs and observations
CCC GFDL o o o
CCC 463.23 574.46 -24
3 CCSR 337.18 574.46 -70
5.9 CSIRO 243.74 574.46 - 136
GFDL 427.14 574.46 -34
1 2 11 12 . HADL 389.36 574.46 -48
CCC GFDL HADL
CCC 7~ 10
GFDL 5 6 HADL 3 4
3 GCM
Table 3 Comparison of mean monthly precipitation between simulations of GCMs and observations
/mm /mm
CCC CCSR CSIRO GFDL HADL CCC CCSR CSIRO GFDL HADL

1 5.50 8.90 1.41 8.12 5.59 3.81 7 105.92  55.71 48.75 55.73 60.56 114.15
2 5.55 9.09 2.30 10.29 11.78 5.76 8 104.38  53.63 42.96 52.21 61.09 96.51
3 7.31 11.39 4.28 24.40 18.22 13.93 9 79.00  49.90 36.85 61.35 47.68 94.75
4 11.07 16.88 9.63 45.10 29.91 29.51 10 48.15 31.81 19.29 30.15 26.27 39.69
5 21.09 23.37 27.08 59.31 47.79 68.35 11 24.16 18.96 4.32 9.86 11.87 6.35
6 44.74 45.85 45.48 72.46 63.18 99.25 12 6.23 9.73 1.40 7.23 6.09 2.39
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2.1.2
C,
C, = o/R
12 - - 1 12
- R, - R? R=720R
i=1 12 i=1
R— R—
4 GCM
4 HADL  CCSR HADL CCSR
2.1.3
5. 5 CSIRO CCC
4 C, 5 C,
Table 4 Comparison of C, of precipitation Table 5 Comparison of C, of yearly precipitation
in a year between simulations of GCMs and observations between simulations of GCMs and observations
C, C,
CCC 0.080 0.075 0.005 CCC 0.109 0.090 0.019
CCSR 0.078 0.075 0.003 CCSR 0.061 0.090 -0.029
CSIRO 0.053 0.075 -0.022 CSIRO 0.083 0.090 -0.007
GFDL 0.081 0.075 0.006 GFDL 0.088 0.090 -0.002
HADL 0.061 0.075 -0.014 HADL 0.061 0.090 -0.029
2.2
2.2.1
6
GCM 2
CCC  HADL
CCSR  HADL
GFDL  HADL
6 GCM
Table 6 Comparison of mean perennial temperature between simulations of GCMs and observations C
ccc 11.69 10.90 0.79 -27.22 -11.37 -15.85 -7.07 0.62 -7.69
CCSR 14.19 10.90 3.29 -13.55 -11.37 -2.18 1.65 0.62 1.03
CSIRO 9.31 10.90 -1.59 -21.66 -11.37 -10.26 -5.87 0.62 -6.49
GFDL 14.16 10.90 3.26 -16.20 -11.37 -4.83 0.46 0.62 -0.16
HADL 10.20 10.90 -0.70 -12.64 -11.37 -1.27 -0.15 0.62 -0.77
7 1~3 11 12
CCC  CSIRO HDAL
2.2.2

GCMs

Af
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A@ = emax - 0min
A—— 6max_ (9min_
7 GCMs
Table 7 Comparison of mean monthly temperature between simulations of GCMs and observations C
CCC  CCSR CSIRO  GFDL  HADL CCC CCSR CSIRO  GFDL  HADL
1 -26.79 -13.36 -20.72 -15.67 -12.21 -11.01 7 10.17 13.72 8.69 13.50 9.76 10.45
2 -26.17 -10.32 -19.40 -11.15 -9.84 -7.92 8 11.65 13.15 9.13 13.36 9.35 10.18
3 -20.69 -4.49 -14.86 -3.56 -3.78 -3.09 9 933 971  5.40 9.12  5.18 6.69
4 -12.35 1.97 -9.15 2.67 1.40 1.75 10 4.07 3.84 -2.35 0.66 0.32 1.55
5 -5.00 7.60 -1.94 7.19 4.95 5.72 11 -8.65 -3.64 -11.78 -8.20 -5.02 -5.58
6 3.03 11.92 5.28 11.52 7.86 8.53 12 -23.47 -10.80 -19.03 -14.49 -10.16 -10.09
30 8 GCMs
8 . Table 8 Similarity of mean annual temperature
8 between simulations of GCMs and observations
GFDL  HADL /C /G a
GFDL CCC CCC 3.04 1.58 1.46 0.02 0.01 0.01
CCSR 3.66 1.58 2.08 0.04 0.01 0.03
CSIRO CSIRO 5.34 1.58 3.76 0.02 0.0l 0.01
GFDL 1.86 1.58 0.28 0.01 0.01 0.00
HADL 2.07 1.58 0.49 0.03 0.01 0.02
a HADL CCSR
GFDL HADL
. b GFDL.  CCC
HADL
3
24 1961 ~ 1990 IPCC
5 CCC CCSR CSIRO GFDL HADL 5
a. CCC CCC GFDL
HADL  CCSR GFDL  CSIRO
GFDL
b. HDAL GFDL.  HADL
CCC  HADL CCSR  HADL
C. GFDL HADL
HADL CCSR GFDL GFDL CCC
d. GFDL. CCC  CSIRO
HADL HADL
e. 5 HADL
HADL GFDL
GFDL GFDL
HADL 2 GFDL
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Applicability of GCMs in head region of Yellow River
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Abstract The mean monthly temperature the maximum temperature the minimum temperature and the monthly
precipitation at 24 stations in the head region of Yellow River from 1961 to 1990 and the simulated results by 5 IPCC
coupled global models CCC CCSR CSIRO GFDL and HADL were employed. The mean perennial value the
uniformity coefficient and the absolute variation were used to evaluate the effectiveness of the various GCMs in simulating
the precipitation and climate changes in the head region of Yellow River. The results show that the simulation
effectiveness of the various models is different. The GFDL model is the best in simulating precipitation changes of the 5
models. The GFDL and HADL are better in simulating temperature changes. Considering both the precipitation and
temperature the GFDL model is superior to other models and applicable to the evaluation of the climate change in the

head region of Yellow River.

Key words climate change hydrological cycle head region of Yellow River GCMs applicability





