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Abstract : By using 1958—2005 daily air temperature and precipitation data from 437 stations over Chi-
na,the performance of the Beijing Climate Center( BCC) climate model on simulating the spatial and
temporal variations of the extreme temperature and precipitation events is evaluated. Results show:1)
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BCC model can capture the predominant spatial patterns of the averaged extreme temperature and pre-
cipitation events,but produce systematic bias compared to the observations. On the whole, the model
performs better in warm days(TX95p) simulation than cold nights( TN5p) simulation. The simulation
of annual TN5p is better than those of winter and summer,and the simulations of the annual and sum-
mer TX95p are better than that of winter. The simulation of the frequency of extreme precipitation
(R95p) is better than that of the extreme precipitation amounts(R95t) ,and the simulations of the an-
nual and summer R95p(R95t) are better than that of winter. BCC model reproduces main features of
summer R95p,but overestimates ( underestimates ) winter R95p in the northern regions of China ( the
mid-lower reaches of Yangtze River and South China). Systematically positive bias is found in the an-
nual R95p simulation over the lower Yangtze River and the southern part coastal areas of China. It is
found that both summer and annual R95t are underestimated. For winter case, R95t is overestimated
(underestimated) to some extent in north ( south) part of China.2) Consistently decreasing trends of
summer and annual TN5p over China and decreasing trend of winter TN5p in the Northeast and South-
east China are well reproduced ,however the simulated trends are somewhat underestimated. The model
has very good performance in simulating the long-term trends of TX95p and describes the significant in-
creasing trends over most areas. However, the simulation of winter TX95p needs to be improved in the
future. About summer and annual R95p, the observed increasing ( decreasing ) trends in the southern
(northern) region are well simulated. The model shows poor performance in winter R95p simulation.
The model also produces satisfactory results for both summer and winter R95t simulation, but gives bad
results for the annual case. 3) BCC model captures the spatial patterns of leading EOF modes of TNSp
and TX95p anomalies, also the main features of the temporal evolution of the first EOF modes, but fails
to describe the temporal evolution of the second EOF modes. The model reproduces some basic features
about the interannual variation of the extreme precipitation,and has very good performance in some are-
as. However , the model performance exhibits evident regional differences,and the simulated results over
some areas are even contrary to the observation, which suggests that the capability of the model in simu-
lating the interannual variability of extreme precipitation events needs to be greatly improved. This study
provides some clues for BCC model improvement as well as its applications in extreme climate events
simulation and projection.

Key words: extreme climate event; spatial pattern; temporal evolution; long-term trend ; BCC climate
model ; numerical simulation ;model evaluation
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Fig.1 The geographic distribution of 437 stations in China

1.2 ik

Hh UK D 2 A, A RE 248 Xof b R B i A
FEAFFRIE , 2 RS ] i X AR, AN TS AR
24t 08 |5 (B TR S 0 o AR SCMCIERRS i) UM e A 22
REF88E 5 /N ETCCDMI ( Expert Team on Cli-
mate Change Detection, Monitoring and Indices ) $#fit
8 27 AR I R A B AU 18 B0k
PEHCT B H & (TNSp) iR H 2 (TX95p) KA K
WesiiPE /K i (RIS ) X = NEAR, 3405 I A 8555
(2003 ) 5 LA i B2 7K AT TR (RIS ) SF S AR i 4%
K, R g T AT B TR
*1 BWmIXSESBEEHREHHNEX

Table 1 Definitions of the indices of extreme climate events

i AR X o
ROSp MMk m’%i;ii géﬂﬁ .

SCH SRR R IR LS IR Y =a
+ bt KA TRYTH) T(1) , w5 B /N 3k nl =k
W a FFEAI bR AT
YT - 1> T
a = ~—,
ny = (Y1




516

£34%

. T -3 1tYT
Yt -(Y)
2 HRImKIBEEREIEE
2.1 SEFHWEESH
B2 g T AR SR B U ) £ AR 3
(1958—2005 4) B & 4 7% AR R MBS H 5L
ZAH I ZS (850 A, B 5525 A8 X0 A iy L =R
LA 23 B o3 AR R AR OB BE T o Hh T 2a R M
KB B AR I H B LR ) AR T4

TR BRI BRAh mi b, B R A e i
H R AR UMEL 5 52 B0 A7 70 AN [R) o J3E ) O A, i 26 55
KB DI B A VS AL AT L 8 gl DX g
g i X (A i 22 0 100% ) (1] 2al ) 5 i A A
UG I A 4 Z v I H B (R0 A A7 AR 8 iy =5
[ 22 53t AU ELAE AL R AE DY R 3 RT3 2R AL s
LINAT AN ) R ) i) , A X Ay TE A 22 , 3%
I g 08 il DX PR ) O 2 2t 100% (] 2a2) o X
I A AT B RLALUE O , AR ZR L H A Sz B S
DX i 5 10% ~20% , 1M AR 08 K A i s DX ) A5 A ] 7t
JEE R i Ik (5] 2a3) o

50°N

40°N

ZRE

30°N

20°N

50°N

40°N

30°N

20°N

50°N

40°N

30°N

20°N

80°E

ZIE

90°E 100°E 110°E 120°E 130°E

96°E 10'0°E 11'0°E 12'O°E léO"E

S

80°F

K2 LI AR 1 (a) FIB AR (b) 22 (B 43 LR 25 1) 40 Al (b 1.2 3 2050 o B e (& R I A4
ZAE I = (BHUME - WLIED) /WD x 100% 5 #47: % )
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