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Abstract Using NCAR Community Atmosphere Model (CAM 3.1), two numerical experiments are designed to explore
the possible influence of the soil moisture anomaly on the simulation of extreme climate events. Results show that the
simulated extreme climate events are sensitive to the soil moisture anomaly, and the anomaly has significant impacts on
the climatology, interannual variability, and interannual variations of extreme climate events. Without the interannual

anomaly of soil moisture included, the simulated Tn95p (warm nights), Tx95p (warm days), and HWDI (heat wave
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duration) significantly decrease in most areas of China, while FD (frost days) increases on the whole. It is also found that

the response of the simulated precipitation extremes to the soil moisture anomaly exhibits significant spatial difference.

The simulated P95p (the frequency of extreme heavy precipitation) obviously decreases in the Huaihe River basin, and

R95p (the intensity of extreme heavy precipitation) also drops in the northeast of China but increases in the Yangtze River

valley. Both the simulated R10 (number of days with precipitation greater than 10 mm) and CWD (the consecutive wet

days) have experienced an evident drop in most areas of China. In addition, the interannual variability of the temperature

extremes has decreased in most areas of China, but the situations of precipitation extremes are much complicated. Both

the interannual variability of P95p and R95p decrease in North China and increase over the regions south of the Yangtze

River. Throughout the whole country, the interannual variability of R10 and CWD decrease. Results also suggest that the

performance of the model in simulating the interannual variations of the extreme climate indices, especially for Tn95p

and FD, will become worse when the interannual anomaly of the soil moisture is removed.
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Fig. 2 Geographic distribution of the difference percentage of the simulated extreme temperature indices between the CTL (control experiment) and aw10

(sensitivity experiment), in which (a), (b), (c), and (d) represents Tn95p (warm nights), Tx95p (warm days), HWDI (heat wave duration), and FD (frost days),

respectively. The difference percentage is defined by (awl10—CTL)/CTL
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Fig. 3 Same as Fig. 2, but for extreme precipitation indices, in which (a), (b), (c), and (d) represents P95p (frequency of extreme heavy precipitation), R95p

(intensity of extreme heavy precipitation), R10 (number of days with precipitation greater than 10mm), and CWD (consecutive wet days), respectively
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Table 1 The correlation coefficients of averaged annual extreme climate indices over China between the observations and

the simulations from CTL and aw10 experiments and their differences

s AR AT
Tn95p Tx95p HWDI FD P95p R95p R10 CWD
CTL 5 R Ry 7 1] A1 5 F 4L 0.01 0.12 0.36 0.90 0.59 0.34 0.40 0.67
aw10 5010 23 [a) AR G R 5 —0.04 —0.09 0.18 0.81 0.46 0.44 0.34 0.66
Wi 7{H (CTL—awl0) 0.05 0.21 0.18 0.09 0.13 —0.10 0.06 0.01
FRIA T B, HEERMAETEERANER 3.2 FEER
(R95p) A—m M. LRgi R Ui, A%IEL 321 FHEREFHZH T

B A b W, AU AR s A i A 5 L
W2 T6) R AR OGP BEAIG, XA W] 2% 18 3 8 S
RS R CRIZ IR 5 RE S e S B LI ) 25
[ ARFAE, XIS — AT PR BT T 43
P PR A A AL 1 FE

Pt 22 n] FOK 2 BRI 2 (14 A,

G R bR TR 22 R U W) 1% 2 3 HAT K 45
BRAZ R MR Z IR 2, WEEPRA g,
FORAACAI S . T 25 5 R S RO e
f FAFE B AR R B, X E A



PN S

6 Chinese Journal of Atmospheric Sciences

374
Vol. 37

TR R DL, B AR TR bR b
WEZERARARTE Ol P 4 45 T P AR 0 AL A it
WEFRBbRUE ZE M ZEE H v b . S HRRIAH L,
TR AR 0 AL &8 AN TR B ARk 22 38 R A T AR
WA 6 DU AR I AR TS DL 5, A%
FE LA e, B AR TR AR AR B AR R L
PN R A, AHAR A D B B I T A B A T 1
0, ELASTRIFE AR Y 25 16 25 () 99 AT A7 AE - 1 2
5o HE da Fon, BUBIRIBE R A0 PR AR R R
TEARACAR S 7 e S AR 30 B G O i 2 i
100%) #b, Az HA R0 R AR FR AR 5 35 H B
STV FEE (R8N o - BT S 5 A A (R A ) A
DI AR E KT ARG . 74 b DA R ] 25 i
X CRMER 50%/A0 A7) . AABL KB B H 201 4 AR
SRAE A [ 24 KR 43 Xt 3= B N, (REK =
1T 8 DI D Hh AR W B S, L
A5 200% (& 4b). IbAN, A% RE 115

W BRI B B, PR RREHR B bR AR
FAEEL BRI X RN AR L T 95%
CH de)s TR U H B £F s 28 30 AR K AR DX 3
TR AR AT, /N ik 50% L B (&
4ddo AHERIL, A B R BRI,
H ] DXl L FE B B A R B A o

[R] 5 2 88 S 0 i B2k K A B A R
FISEMING e AN LB SR br W I, B
A it o 7R QAT AR g o 7K 9t PS8 ) 4 o A2 5 A Y B
TR, EHGE AN 2B R 22 5. )
Sty o 7R B A 5 J3E 4 o A2 4% 1) 22 St S DL T B K 3L
PR RFAE s B 5 K 0 DXk, A AR Ak
AR 7K 5 B 1) 4 o AR 0 38 AR B B s ey
DU DA AN 2 o ARG IR R ZE IR
R S AR T D R TR, b DA
2 i 2R ZA A A 5 2 f A SR R 4 s e Y A b B
S TR I EORT RS0 ) R £ R AR A R A |

M pr e, IRFFEER BN R A B2 R Al Su B S g H & (& 5¢) gy

50N -

45N -

40N+/C

35N+

30N A

95N4 —70%<0<-50%

25N
—-50%<0<-20% —-50%<0<-30%
—20%<0< 0% -30%< o< 0%
20N+ 0%< * < 20% 20N+ 0%< ®< 30%
20%< @< 40% 30%< @< 50%
40%<@<100% . 50%< @<220%
= 15N

15N

50N 4

45N -

40N/

35N

30N 4

—-80%<0<-50%

!
75E BOE 85E 90E 95E 100E 105E 110E 115E 120E 125E 130E 135E
55N

50N -

45N A

40N -

35N+

30N A

25N A

—100%<0<-90%
—-90%<0<-70%
20N4 —70%<0o< 0%
0%< ®< 20%
+ No value

55N

50N -

45N

40N+,

35N+

30N A

—100%<0<-50%
-50%<0<-20%

25N A

—20%<0< 0%
20N 0%< e < 20%
20%< @< 90%

+ No value

[ s
15N -—= r T T T v v v ; T T v v
75E 80E 85E 90E 95E 100E 105E 110E 115E 120E 125E 130E 135E

| s
16N -—= T T T T v v v ; T T v v
758 B8OE 85E 90E 95E 100E 105E 110E 115E 120E 125E 130E 135E

B4 Mo R IEERRAEZ I 2T 20 e (U — 2R A2 a5 X 100%]: () BEA: (b) MR (o) MIRFFLERE: () Mk
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