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1.Description of IPCC-AR4
Models and Multi-model
ensemble




19 climate models in the study

Informaton of 1Y clunste models exammed 1 the study

Model Center, CounTy : meﬂm&hm f;:;lmm
1 CGCMG 1 (T47) Cansdisn Cenme for Climsts Modeling & Analysis, Canada 37575375
2 CGCMS 1 (T63) Canadian Cantre for Climate Modeling & Analysis, Canada 2 82 8
3 CHEM-CM3 Méséo France Cenrre Marionsl de Recherches Météorologiques, France 2 82 8
4 CSIRO CSIRO Amospheric Research Australia 1881 88°
5 GFDL-CM2.0 US Dept. of Commmerce/ NOA A Geophysical Fluid Dynamics T sboratory, Unised Stazes 2 5°x2.0°
s GFDL-CM2.1 US Dept. of Commerce NOA A Geophysical Fluid Dynamics L sboratory, Unised States 7 552 0
7 GISS-EH NASA/Goddard Instimte for Space Stadies, United States 5%
8 GISS-ER NASA/Goddard Instimte for Space Stadies, United States 5%
0 FGOALS-gl.0 1 ASGyTnstinite of Atmospheric Physics, China 7850 8°
10 INM-CM3.0 Inssitute for Mumerical Mathamatics. Fassia 5%
11 IPSL-CM4 Inssitut Piesre Simon Laplace, France 375%2 5°
Cemser for Climate System Fesearch (The University of Tokyo), Mational Institute for
12 MIROC3 2 (medres)  Environments] Smadies, and Frontier Research Center for (Global Change (JAMSTEC),  28%.28°
T
Conier for Clinnaie System Research (The University of Tokyo), MNational Instimte for
13 MIROC3 2 (hires)  Environments] Studies, and Frontier Research Center for Global Change (TAMSTEC),  1125%w.112°
Japan
14 ECHAMSMPI-OM  Max Planck Instinue for Meteorology, Germany 188°x..1 88°
15 MEICGCMZ32  Metsorologicsl Ressarch Inssinute, Japan 2872 8°
16 COSME National Center for Ampspheric Ressarch United States 147147
17 PCM National Center for Ammospheric Fessarch United States 2 Boxa B
18 UEMO-HadCM3  Hadley Cenmre for Climate Prediction and Fesearch/Met Office, United Kingdom 135%x1.25°
18 UEMO hadgem]  Hadley Cenme for Climate Prediction and Fesearch/Met Office, United Kingdom 1.875%1.25°
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Validations of IPCC model performance

B AR BARNCMAP B FGPCP AR EE SEAE | BB
1979-99R FF¥ | 1979-998FF | £1979-999%%1958-
BEK BRIAE R BIREK AR 78K AL AR
1 | CGCM3.1(T47) 0.51 0.39 -0.52 3K
2 | CGCM3.1(T63) 0.59 0.49 0.31 3K
3 | CNRM-CM3 0.84 0.85 -0.45 2%
4 | CSIRO 0.75 0.76 -0.10 2%
5 | GFDL-CM2.0 0.83 0.83 0.46 128
6 | GFDL-CM2.1 0.82 0.80 -0.22 2%
7 | GISS-EH 0.33 0.36 -0.50 3K
8 | GISS-ER 0.40 0.44 -0.60 3K
9 | FGOALS-g1.0 0.24 0.28 -0.50 3K
10 | INM-CM3.0 0.76 0.70 0.15 2%
11 | IPSL-CM4 0.68 0.68 -0.42 3K
12 | MIROC3.2(hires) 0.80 0.82 0.38 128
13 | MIROC3.2(medres) 0.81 0.76 0.23 12K
14 | ECHAM5 0.71 0.60 -0.43 3K
15 | MRI-CGCM2.3.2 0.60 0.61 0.43 3K
16 | cCSM3 0.57 0.48 -0.09 3%
17 | PCM - HET 0.28 0.11 ; _0.46 3%
18 | UKMO-HadCM3 0.89 0.84 -0.76 2%
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observation

Simulation

1979-1999 June-July-August (JJA) mean precipitation (mm d—1)based on GPCP (a)

and 19-model ensemble mean (b). Shaded areas in (b) indicate
the model ensemble mean and contours are the dlfference between the model ensemble




2. Projection of future changes In
summer precipitation and monsoon
In East Asla
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Future percentage changes(%) in summer precipitation for East Asia and its three sub-regions (South
China, Yangtze River Valley(YRV) and North China), relative to cllmatologlcal mean of 1980 1999.
Projections are based on 1 [




based on the running-t test with 95% significance level?

of abrupt increase of precipitation in East China and 3 key areas

Model South Chins YRV North China East Chinz
1 CGOMS.1 (T4T) - 2072 - -
2 CGCMS.1 (T63) 2070 2054 2040 -
3 CHEM-CM3 2078 - - -
4 CSIRO - - - -
5 GFDL-CM2.0 - 2054 - 2054
5 GFDL-CM2 1 - 2031, 2070 - 2060
7 GISS-EH - - 2046, 2066 2044, 2074
8 GISS-ER 2032 2063 2048 2066
9 FGOALS-gl0 2056 - _ _
10 INM-CAMB.0 2058 2058 - 2058
11 IPSL-CM4 2051 - _ _
12 MIROCS. 2 (medres) - - 2071 2040
13 MIROCS 2 (hires) - 2081 2057 2051
14 ECHAMS/MPI-OM 2046 - - 2046
15 MEICGOM2.3.2 2029, 2049 2050 - 2052
15 CCSM3 2042 2043 2046 46
17 PCM 2065 2046 2083 2046
18 UEMO-HadCM3 - - 2051 2050
19 UEMO_hadgem1 - - 2047 2024, 2047

) The hyphea “-" ndicates the mexistence of abmips: increase or insignificant increase.
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Latitude-time cross-section of East Asian
summer precipitation for 2010-2099
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Latitude —time cross-section of 850hpa moisture

transport in East Asia for 2010-2099

S0N

45N

40N

Y I Z%QMM///}"/////)’/)Z?M/% [ o2 pn 227/ 20 2R
L Y/

_//11/////231,77Lk, + fﬁ,w%//l.,»//'///if f/’/wf//ﬂ //y//v// /

— S VTR ” T e — ~—=>T —gS —s =

7,75)__)7“,“,% Ty 7 a:;, Z%a%ﬁw»_gﬂﬂzﬂw‘/%//ff a5 2 P SN

/}’/))/}'////%/’ =
2077 2N

S il i % N i

35N , W7 Z/liid 70
///V/’///"/ifw«h,///z,//}f/%// /// ? /7, / 4"/// 7
son{ AR v 1 LAl L O R i ,
N TSNS /77/// / 4 Y. 4 '
o 11 KW s 511/ y 1 (
N NV '
20N b\ T/T/X\ f///ﬁ //NAT/”
LN NN ZZN N s A ]| /7
ESNNNXUPZ N EWEIN 7. 0.4 L /4 .

10N~

5N - -

EQ 1+

PSS, 2. 1 5 a4
e Norar, 2 KV 2720 VA 11 AN T
w2y o o 1 2RI I Y AN\ 2 2 1A 11 A
2 o o N 2GRS TR A TN A1 AT
‘ AR S TR ‘ )

= A s

S SN N

2090



uture change of the East Asian summer index for
next 100 years
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3. Conclusions




It seems that the major rainfall belts would
move northward by about 2040, but unstable.
Afterwards, the summer precipitation in
North China would increase considerably and
stably. Furthermore, this anthropogenically-
driven precipitation shift would appear to be
consistent with the occurrence of rainfall peak
period caused by the natural near-80-yr cycle.
But this coincidence will be reliable?
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