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Validation of the CMIPS Climate Models in Simulating Decadal
Variations of Summer Rainfall in Eastern China

CHEN Hong

International Center for Climate and Environment Sciences, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

Abstract The categorization method was used to evaluate the performance of the Coupled Model Inter-comparison
Program Phase 5 (CMIPS5) climate models in simulating the decadal variation of summer monsoon rainfall in eastern
China. Out of the 38 models that were examined, only six (category-1 models) captured the decadal variation of summer
rainfall in eastern China in the late 1970s, i.e., increased rainfall in the Yangtze River basin and decreased rainfall in North
and South China. The category-1 models simulate the decadal variation of summer rainfall in eastern China well because
they are able to capture the decadal weakening of the East Asian Summer Monsoon (EASM) along with the northerly
anomaly in the coast of East Asia and changes in the western Pacific subtropical high in the late 1970s. In contrast, the
category-2 models, which poorly simulate the decadal variation of summer rainfall in eastern China, fail to reproduce the
decadal weakening of the EASM. Further analysis indicates that while most models can reproduce the spatial distribution
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of the Pacific Decadal Oscillation (PDO), their accuracy at reproducing the decadal variation of the PDO varies.

Category-1 models can reproduce the tropical ocean warming in the late 1970s and the relative phase transition of the

PDO. Category-2 models fail to capture the phase transition of the PDO, the tropical ocean warming in the central-eastern

Pacific Ocean, and the cooling trend in the Yangtze River basin, which results in low accuracy of these models for

reproducing the weakened EASM and the decadal variation of summer rainfall in eastern China after the late 1970s. This

indicates that the accuracy of climate models for simulating the decadal variations of sea surface temperature plays an

important role in the accuracy of the models’ simulation of the decadal variation of summer rainfall.
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Table 1 Predictive skill for the decadal variation of summer rainfall in Eastern China
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model ensemble mean

3 45t T ECMWF £ 40 B BRI 25
YAy 500 hPa LA AREFAR LR AN,
WA ) FLAR 10 R S P, KX
SRBLAFERAE . PIAHER AR AT ILIC A



6 1 MREL: CMIPS ANt v BB AR 0 B2 22 /K A AR B AR A0 R RS RE DR Al
No. 6 CHEN Hong. Validation of the CMIP5 Climate Models in Simulating Decadal Variations of Summer Rainfall ... 777
L (a) Y Pan T, z[:‘( J,\w“““% 2\
50N a—)/;/;/‘)i//9¢//‘/ 11‘”‘)»‘: / zzT '\ 1\41\3‘
> > 9 '“v« jl,
e b N “’\*"” =]
40N B7557r < < Lf f f,u—e . ».. \‘«_ < z//’/’/';v,j ¢ { ' (’_;‘://
5= M AL '*M ]
%5 vVe &7 Me £ <Y ‘lwubw’" . //z‘////g
b 'Y,_,//'//',,,rz,ﬂﬂnﬂ// PP Sosv{ian
S e PN S
7 / \“‘A N—)\)\N«i/\"*ﬂ(— v \\\\ y“"**ll*ys‘\\“
> \ \\ R e ]y v s s
ZON_ \ . k\\(— e vy V& a@xkkM‘/L///“k‘ax‘\\
NN N P ”Vi“iill"f““:
/\§«: W2 AIINT «/zi/i “ are ,,yv_,“
10N 4 ,4‘(*¥~ /’//7/)’., e N A ,ﬂa.,“ N
/Aqy,,,\ ///"L ‘ e"‘rvw ‘7‘/' —>~—)s§ 1 m/
LN 57 77 Y emo :///\ /s
40E 60E 80E 1OOE 120E 14OE 160E
————— 7z
L (b) NS € € €l bl e ‘l_/(‘,;f
50N = R R s d j//x/
SR e e
P A VLAY
40Ny v - A vy
,, S A
ﬁ:::é R:\A ~ e YILAN
30N + 7 g AN ‘k s zzt‘“x\\‘k’“”t’}::
b A . )z/'fﬂ,,‘AL W N naP AN ANAA A |
L7 # 2 g\)M/’///'ﬂza_y
r” 354 R A N NN
20N~ 7 ‘N{{W._ngtglw4.)ﬁ—)»)/.»—a—:—).;q,ﬁmnkkk
L [ >>22 5 s ary 1422
s> T 7 1 A
R BT > NN,
10N——vﬂ CRAPRV Gy NS ! —_—
> 2 “.i)aﬂ/{& AL T "7/ 0.5m/s
40E 60E 80E “100E 120E 140E 160E
ER R RER R YR Y YR N N
NSRBI >FIFITAPNTY x ~ Y
50N“z(c) ;::‘:‘:‘:‘:s*asij>>>c / ,;ﬁﬁ}i
ﬁ/‘/e* R I S R N N
e =~ “ L kb b b
AON T ssyucec
«~ A L e
30N A
ARASARARRDOLS
20N 4 V37T T s a s sy 2 A AN
G{“ s B P Y ]
10N + > Gl -
ot 1 m/s
40E 60E 80E 100E 120E 140E 160E
& 2 K== 850 hPa KU HIAEACHRZEAL (BAf7: m/s): (a) ECMWF M1 %kl (b) 25 1 2880 4E S, (o) 55 2 BpiES

Fig.2 The decadal variation of summer 850-hPa wind (m/s): (a) ECMWEF reanalysis; (b) category-1 model ensemble mean; (c) category-2 model ensemble mean
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Table 2 Interdecadal correlation coefficients of the PDO
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Fig. 6 The decadal variation of summer sea surface temperature (K): (a) Observation from NOAA; (b) category-1 model ensemble mean; (c) category-2

model ensemble mean
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