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Abstract This study focuses on investigating the deviation of 2006-2013 mean precipitation projected by the
multi-model ensemble over China using the outputs of 10 CMIPS climate models under various RCP scenarios, in
comparison with the latest grid precipitation from the CRU, University of East Anglia. The results show that there are
obvious differences in projected precipitation among the 10 models for Northwest China and the eastern coastal zone. The
model-ensemble precipitation is overestimated in northern and western parts of China and underestimated in the coastal

zone. In the winter-half year, the precipitation is obviously overestimated in most parts of China, even double or more
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than observed, but underestimated in the coastal zone; while in the summer-half year, it is underestimated in the eastern
monsoon zone and overestimated in western China. The deviation changes with time, and its trend is apparent in northern
and eastern parts in the summer-half year, and in Northeast, eastern and southern China in the winter-half year. In addition,
the overestimation of precipitation is intensified in the northwest of China if using RCP8.5 scenario, but relatively weaker
for the scenarios in East or South China. Besides, although the patterns of deviation are similar in El Nifio and La Nifia
years, the interannual difference of the deviation is still obvious in some parts of North China and coastal areas. The
different deviation seemingly results from defects in the models themselves, such as their physical processes, cumulus
convection parameterizations, representation of solid precipitation, topography treatment, and spatial resolution. The
deviation reveals that there would be severe uncertainty if estimating China precipitation directly using CMIP5 model
outputs. Hence, it is necessary to estimate the uncertainty before using the output data, so as to reduce the potential risk

for users or decision-makers responsible for future development plans.
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RCP8.5
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Fig. 1 Differences between observations and projected annual precipitation in China by 10 CMIP5 models under RCP4.5 scenario for 2006-2013: (a)

Precipitation difference; (b) difference percentage
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Fig. 2 The (a) standard deviation and (b) relative standard deviation among 10 CMIP5 models for 20062013 precipitation under RCP4.5 scenario
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RCP4.5 scenario
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Summer-half year (May—October); (c, d) winter-half year (November—April)



N W 40 3%

988 Chinese Journal of Atmospheric Sciences

Vol. 40

BMEIRZE 2006~2009 £E (KT B AT . TR,
=P 421 5 (RCP2.6, RCP4.5, RCP8.5) F 2006~
2013 AEAPAE U AR I Bk B 22 a8 A
AR, CEIBSD, X HANLT H RCP4.5 (45,

7£ RCP4.5 30N, B PR KR ZE A
MR B AR Rl T,
JE R VLR AR S S U S, AR 4y
XA KR ZE N IE (B 6a), fEHEAL. 4R
b S ] £ A5 b AR o B K % 2 i #0431 -200 mm
(8a) ' LR, HARZE T 4p R #aFA /N T-20%
(8a) ' (B 6b); ZEVGALVG TR/ HAX . PG K
Jerfe 2 I A5, R QR /K8 22 Bt 1 A 1 i e 4
(>20%); FEA4E, A 020 M DB K %
ZEaRNIE (B 6c), &, HALvhis. 1L
PR AR S B 44 A5l XA 2 B K i 22 i A
W, ANAEARACE . VL FE A< SR B g b 25350 40 i
X B KR ZE Ak i, ST s (]
6d).

— A R QB KR 2 B R Rt et 5 2
IRZERFIEAR ST ¢ X FRTPY4E (2006~2009) 4
S R BRI 2 M X, IE (O [
B 7Kt 22 R R R R P K i 22 15 T A T g i ok
5905 FEAERFRK AT DX, IE (D) R
R 7K 5% 22 ARG B K A /D 7 T Tk g9 (1
. Bk, HREE 6b MK 7a i LAKEL, HAREAE
B AL TR 25 T W /b [<—20% (8a) ']
(XA, Al b RHE s, Bk
WA T W BN [>20% (8a) '] HyHIX HBLLE
AR WA, PEALVEEE . VYR Hh X A5
PP 6d FHEE 7o ANHER IR, A PAERE KR 22
R Ryl 1 &N e P (VAR R SSNE S i N o]
VOB [ AR Mg 4 A QKR 25k T 2
P55 X LA AR bR VL 2R 30 AR s A
SEHh. PR, CMIPS AR (124 7K R 22 43 T 35
2%, HAEAEEH M. BN T ARBTG5 22
VI IERIHERS o
43 HRBERESR

ST ZEA KT 5, RCP8.5 FIl RCP2.6 5t F
IR K R ZE A e 22, HARN T PRI ¢
NI KR 22 5. 2006~2013 4EHAN], BoRAE
RCP8.5 #HXf T RCP2.6 [ [# /K S A Al AR ALK
T SR R PG R ST R P R A R b, A
X% (& 8a); &F4F, AEAILETHE. S,

AT T U S 7 v S p 38 A KA T /N, LA
X% (K 8c),

WA R AR 22 52 (K 8b), Bl
FBAAAHE R, B 24E RCPS.S X T RCP2.6 [4
AKE I IR (>20%) [ HIX 3 EAE o v [ Y
JEBADY )1 ZE H R A Ha DX, BB SS (<-20%)
(10 1 DX A7 75 R v S P S A AR L IR A X, R
X AR & 7EAP4E, RCP8.5 HEK F /K & 1
532 N %7y NP S 10110 oy N LI 2 e of 3107
re S, A B SR k> PR b X A A T v R
AT H R R R A, JE A H X AR K (]
8d), HUHEUNG st M BRI AN K. X T
2006~2013 4F RCP2.6 LA FEAKAL Vi 2 Hi X,
RCP8.5 fixt FHAA K BEME (D), EHHE
I DX R B KA T i 22 I 5% 2 Bt A HE T B2 38 0
MRG0 (9R59), BHRZE B BN &
Z, XT RCP2.6 #EF K /D HbIX, RCP8.5 {45
XBEKEWEMZ (D), BEREIZHIX KA
Tt 2 B0 52 2 I A HE T35 58 5 38 Jon g B SR 0TS (3
50, RIRZERHBA/N (B, %1 = Fhfi i k4%
Hegot 5t R B AR ZE A LTI RE AL ST EGIE] 8b,
8d A& 7b, 7d AHERIN, H AR KR ZE B
HE 5 I 3 0 F DX IS PE A R DY)
b % 75 98 e R P A A DX, R A i 2 B HE
TS PR i/ [0 e DX I R v D P i ) A S L X
FEAVAE, R R /K 22 B HE T 15 Y Sl 389 1) 1
XA PR dbdb . = vt 5 M 75 e e 5k
A, B8 22 BEHE RO B I RN R XA T
IR AR 9K e D e R G S A . XS 5T R
AR ZEAFIER W], AFRBAEN S FAREETT . A
[F] DX (1) CMIPS B AR G B KA T IR AN A s e
A—FET

5 FFRFEKFIEIRZES ENSO &IR

ENSO (EI Nifio/La Nifa and Southern Oscillation)
A8 A 45 BRI A B AR A A B 0 8 3 1 S R
(Huang et al., 1998), &4y [E ) 555 73 A % V)
Rk CEANFRHMIRICES, 2009). ENSO S5k AEAE
e eh o AR AR DR ROBE M UM HLAE P B 7
ik ARFIHEL, 2002). Hrp El Nifio &7 7718
PR KPR ] B AWIBE LS, J& T ENSO
WIERIAH, BUbRZ W REAIAH: La Nifia s&45 778 $
TR W AW 1%, J& T ENSO [ 6 fr



s 10 BKAES%: 20062013 4F CMIPS MLt s [H K Tif 5 224 b7
No.5 ZHANG Bei et al. Assessment of the Deviation of China Precipitation Projected by CMIP5 Models for 2006-2013 989

50°N+

40°N+

30°N+

20°N+

80°E  90°E  100°E 110°E  120°E  130°E
[ B T
—200 —100 0 100 200 mm (8a)"
© Winter-half year

50°N+

40°N{gg

30°N+

20°N+

80°E  90°E  100°E  110°E  120°E  130°E
[ B T
—200 —100 0 100 200 mm (8a)"

(b) Summer-half year

50°N+

40°N+

30°N+

20°N-
80°E  90°E  100°E 110°E  120°E  130°E

I — ]
—60% —40% —20% 0  20% 40% 60%

(d) Winter-half year

50°N+

40°N

30°N+

20°N+

80°E  90°E  100°E  110°E  120°E  130°E
I B ]
—60% —40% —20% 0  20% 40% 60%

6 RCP4.5 {554 F i [H 2006~2013 EAPEFALERKEREES (1) RHESE F): (a,b) HPE; (¢, d) KP4
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