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Abstract Climatology of the observed daily precipitation extreme indices (SDII, simple daily intensity index; CDD,
the maximum number of consecutive dry days; R10, number of days with precipitation greater than 10 mm; R5d,
maximum 5-day precipitation total; R95t, fraction of total precipitation due to events exceeding the 95th percentile
of the climatological distribution for wet day amounts) at 550 stations in China during 1961 - 2000 is used to evaluate
the simulation ability of 7 IPCC AR4 Coupled Climate Models, the projected change of the precipitation extreme in-
dices over China under IPCC SRES A2, A1B and Bl is also studied. The results show that the state-of-the-art IPCC
AR4 models can simulate the spatial distributions and the linear trends of precipitation extremes well. The multi-

model ensemble (MME) shows the best skill, but both the MME and single model fail to simulate the interannual
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variability and have large biases, such as there are excessive extreme precipitation over the eastern side of the Tibet-

an Plateau while in the monsoon regions the modeled intensity of precipitation extremes is lower than the observa-

tion. In the 21st century the precipitation will become more “extreme”, there would be an overall increasing trend in

extreme precipitation events over most of China under a warming environment, and the change scope is scaled to the

emissions scenarios.

Key words precipitation extreme indices, IPCC AR4, simulation evaluation, scenarios projections
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Table 3 The biases in extreme climate precipitation indices between simulated and observed climatology field over China
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Fig. 1 Spatial patterns of annual-mean precipitation climatology
during 1961 — 2000 over China;: (a) Observed; (b) modeled;

(¢) modeled minus observed
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Fig. 4 Same as Fig. 1, except for the mean R10 (number of

days with precipitation greater than 10 mm)
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Fig. 6 Same as Fig. 1, except for the mean R95t (fraction of
total precipitation due to events exceeding the 95th percentile of-
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Table 4 The correlation coefficient between observed and simulated climatology field of the precipitation extremes indices over

China

GFDL GFDL INM IPSL MIROCS. 2_ CNRM NCAR
CM2. 0 CM2. 1 CM3. 0 CM4 medres CM3 PCM1 RO MME
SDII 0. 82 0.75 0.83 0.77 0.74 0.58 0. 45 0.71 0.79
CDD 0.30 0. 26 0.14 —0.19 —0.08 0. 09 0.32 0.12 0.25
R10 0. 82 0.74 0.83 0.72 0.70 0.47 0. 45 0. 68 0.76
R5d 0.71 0. 63 0.78 0.79 0.75 0.55 0. 48 0. 67 0.75
R95t 0.75 0.71 0.19 0.77 0. 81 0.52 0.53 0. 61 0.72
TEBCOEYy 0. 68 0. 62 0.55 0.57 0.58 0. 44 0. 45 0.56 0. 65

e SRAASRIN L5 R A 9590 1 25 a5

x5 1961~2000 £ i E X iz F R im k8 & B BRI EE [$Bar: (10 a) 7]
Table 5 The linear trends of China-averaged observed and simulated precipitation extremes indices for the period 1961 - 2000 [ (10 a) ~']

GFDL GFDL INM IPSL MIROC3.2_  CNRM- NCAR-
RURIL| CM2. 0 CM2. 1 CM3. 0 CM4 medres CM3 PCM1 MME
SDII/mm - d ! 0. 06 0.03 0. 04 0.02 0.01 0.02 0. 002 0. 04 0. 02
CDD/d —0.99 —0. 26 —0.53 —0.49 —0. 06 —0.68 0.03 —0.25 —0.32
R10/d 0.11 —0.002 —0.03 0. 14 0. 10 0.39 —0. 006 0.23 0.12
R5d/mm 0.21 —0.10 0. 86 0. 25 0. 50 —0. 04 —0.23 0.42 0. 24
R95t(%) 0. 30 0.29 0. 42 0. 51 0.17 0.27 —0. 05 0. 48 0.30

T BIRFORIBIE fFEE N 9500 10 B F VRS .

AiRAE . FBEERAE A I R BT F R4 B A X
{EARMKIRTFAE R G 22 o AN o S 2R 30 1 B
e AR S /K (L X 5 AP AE R Ko T i Tl
A A SDIL AT CDD FREE S B0 HLAEAR
KX A R5d AT R10 B AR F5E 00

4 tRimPEKISEET R T AEIIBE IHY

At

TR TPCC ARA G siops =Xt Hh [ DX I ity
R 7K AR EUAE 1961~ 2000 4 ] (1 Ze M e A B 0L fig
71 R E/ N ek T R0, 5 00 iy o [ X3
TR R K FR B R S (R 5. ATLLEH,
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Table 6 The correlation coefficient between observed and simulated China-averaged temporal series of precipitation extremes indi-

ces for the period 1961 — 2000

GFDL GFDL INM IPSL MIROCS3. 2_ CNRM - NCAR-

CM2. 0 CM2. 1 CM3. 0 CM4 medres CM3 PCM1 MME
SDII 0.32 —0.05 0.11 0.12 —0.1 0.14 0.12 0.24
CDD —0. 06 0. 05 0.37 0. 06 0.30 —0.01 —0.08 0. 22
R10 —0.05 —0.08 0. 04 —0.03 —0.07 —0.13 —0.06 —0.11
R5d —0.05 —0.01 —0.18 —0.09 —0.21 —0.12 0.23 —0.11
R95t 0.19 —0.21 0. 08 0.17 —0.07 —0.19 0.16 0. 08

TE: MRAFRIR R F R 95001 2 Mk .

x®7
SR (XM FRES 1961~1990 £)

HE 21 HELRHSBIFHHIEWL (2001~2100 FLEES), 2071~2100 FHEMX EHEHHTHETREETH

Table 7 Projected change of extreme temperature indices in the 21st century over China (the temporal trends, anomalies and anom-

alies percentage during 2071 - 2100 against the climatology from 1961 to 1990)

LR/ (100 a) L

B4k (2071~2100 4F)

A2 AlB Bl A2 AlB Bl
SDII/mm - d~! 0.9 0.7 0.4 0.7 (12%) 0.6 (11%) 0.4 (7%)
R5d/mm 18.8 15.0 8.0 15.0 (18%) 12.8 (16%) 8.7 (11%)
R95t (%) 6.3 5.9 2.9 6.0 (31%) 5.4 (28%) 3.9 (21%)
R10/d 3.4 3.2 1.9 2.3 (22%) 2.3 (23%) 1.8 (17%)
CDD/d 1.4 1.0 —0.4 L4 (4% 0.7 (2%) —0.7 (—2%)

1 MIROCS3. 2_medres (2. 8°X 2. 8%, 4R EH,
MIROCS. 2_ hires 15 3 fiz 3 22 1 e 38 2 76 %) CDD
AYRSEAEL s ORI S5 ABE40L A A 3 223 ) A 56 R AN —
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EE W

A LA b A5 0 e [ A A A A 40 B8 T 1 43
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W7 AR AT 21 4l o [ XA s A K AR Ak
PSSR . R 7 5l T AR A B 45 45 2L
2001~ 2100 £&PE#a# (/100 4E) A1 21 22 )5 )
(2071~2100 4F) v [E 1 IX & F5 B0 A2 4k CREXT T
SRS 1961~1990 4F), AJLAEH, B& CDD 7& Bl
THIE T A WA, HoAt 4 N EE 3 Rk I

THS A W AIBETE R 21 40 A
SDII, R5d, R10, R95t I CDD 43> 54 fin 11% .
16% ., 23% . 2821 2%0; LR PEAR (b4 5 ) hy
100 48411 0. 7 mm/d. 15.0 mm. 3.2 d. 5. 9%
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