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Abstract A variable resolution global Atmospheric General Circulation Model LLMDZ4 developed at Laboratoire de
Meétéorologie Dynamique is used to simulate the spring climate in eastern Asia during 1958 — 2000. The model is forced by the
ERA-40 reanalysis data. The mean climate, interannual variability and interdecadal variability in April-May over eastern China
simulated by the model are compared with the observation. The model can realistically simulate the climate distribution of the
atmospheric circulation, precipitation and surface air temperature. The model has a better capability in reproducing the atmos-
pheric circulation in the middle and upper troposphere than that in the lower troposphere. The model systematically overesti-
mates the rainfall in the central part of eastern China and North China. The simulated biases of surface climate over eastern
China show that it is in the warmer and wetter sides in the central and eastern parts of China and South China, whereas in the
colder and wetter sides in North China. The simulated rainfall in central and eastern China is larger than the observation by a-
bout 1.6 mm/d. The simulated surface air temperature is lower than the observation by about 1. 4C in North China, and high-
er than the observation by over 0. 5C in central and eastern China and South China. Such biases are related to the stronger low-
level southwest flow in South China and stronger northwest flow in North China. The model well simulated the interannual var-
iability of the atmospheric circulation in the troposphere, especially in the middle and upper troposphere. The correlation coeffi-
cients of the variables are all above 0. 6. The model well reproduced the interannual variability of the precipitation and surface
air temperature in East China. The correlations between the simulation and the observation are all larger than 0. 7 in North Chi-
na, central and eastern China and South China. The analysis about the decadal change of the late spring climate shows that the
model reproduced the interdecadal drought in central and eastern China and the interdecadal increase of the precipitation in
northeastern China occurred in the late 1970s. The model also reproduced the interdecadal warming in the Huanghuai Basin. So
the regional climate simulation over East Asia by this model is not only able to reproduce the mean climate status in spring, but
also has a good capability in simulating the interannual and interdecadal variability of the spring climate in eastern China.
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x o WEOIRE . K /R S 25 22 AT Mk W (GYHY200706010, GYHY200806006) | [H 5 [ 8% Bl 5% JE 4 % B 35 H (40625014,
40821092) . [# F B4 37 £ 3K1 (2007BACO3A01.2007BAC29B03) | [H 5 T & L Rl AF 55 % & 11 %1 (2010CB951903) .
PEH @A E R, EENF A S BEB RIS . E-mail: xinxg@cma. gov. cn



A SRR« — A8 I S FR AR X v ] 2R T R 2 ) DX A AR A 683

B OE OCRIRE IR SR E AR A A A RO IR R AU LMDZ4 76 A48 W DX 7 47 0 5F 8 ERA-40 $15-70 7 Bk}
BEATFRUR IR A X 19582000 4F 4 4F 4 25 T J& DX UMMM R B 45 A SR 39 25 VAR PR A AR AQBR AL 2 5 W0 #E 47 T
X EE . BERE G B FUSC AR AL 45 3 AR 0l DX P 2 DRACER UL 6 2 R R A 2 i) 3 A 00 683 V2 R R T2 B IR A A
UL L X B T2 B UL 019 A6 01 ST 4 30 T L0 5 A X o ol R 80 e X TR A0 1) 468 401 i 22 2 B2 3 B O o o Ll o A BT T A g s X 12
T T A A T A i ¥4 D o+ AR 5 e DX B K R EG ORI i 22 24 1. 6 mm/d 5 A58 400 ) b R SR AR AR AL RAR 24 1. 4 °C L R AR AR
Ae T H i R A 0.5 C o AR OGE R A B AU i 2 5 AR AL 19 MU 2 T S04 R R S P O 5 A O . B R R R
FRX U JZ S IR R R IR U A A B S A LA AR A Y P B RE 3 L 2%y B UL L A AT 5% R KRR AE 0.6 LI L B
S AR AR 1 M AR DL v [ A 0 A K R AR 4 4F B A2 2, AR AR L L b AR BRI A T UL R AL (E 7E 19582000 4F /Y AH ¢ R $ Y
1607 Lh b #EaE AR RSB 20 22 70 4R AR i BUAY Hh AR 38 T 5 RAR b b DX R K 3 22 110 48 AR B A8 AL R ALE 0 78 15 7 B 9
HE TR AEAUBR IR A B o PRI 0 12858 R 2R 10 DX 5% ) A6 EUA S0 4R A % 2 4000 F 19 25 LA e v TR BB 7 T EL X o
Il 73 B A 2 AR 10 A B A2 AR AR P AL A B A — 5 RS RE

KEIW BRI, XA, £, FNARAEL
FEZESES P4357.2

1 5 F

A X TR e 2 AR AL TN A TG R
Fe AR R B T RO ER B A A A
DB B AR I B 728 AR S | T 7KK 3 SRR XE LA 4
S A X P B2 2 T | i3S 3 55 TR R xR
A 1 iR 38 N R e, AR UL 45 SR A R B AN W E
P GBS 2% 28 45, 1998 £k 7k B 55, 19995 Yu, et al,
2000; Zhou, et al, 2006), XIS R b T KF
Y PEREL R AR — A R
(Gao, et al, 2006), IT4ER . [ R XIS HEERE
BT AP KB (Wang, et al, 2004; & 1l & &,
2006 5 X135 I 55, 2006) . 7 78 MV 3 X0 45 22 19 IX
A A A A R B A P D R JE R RegCM
NCC(H 2[4, 2001;Liu, et al, 2002 ;2515 # 45,
2004, 2005 ; X1 — 0% 2, 2005) | H [F] B} 2 fi kS 4 B
WFSE BT 45 W 0 %% 8 1 RIEMS (45150t 45, 2004 ; fig
it s 2004a, 2004b) | Fg L R A 0 XA X CE
T 45, 2001, 2003 ;5 Fifi i 1 25, 2007 ; Bk 2 7 45,
2008) #1 ICTP % J& 1 RegCM3 (& £ 78 %5, 2003a;
Ik A4, 2005, 2007) &5, 3 BB 5 ) 2R IE X 8
i = A 2 R ALE 0 A PR A 2R 45 T B R UL
T EAFB] TR R T84 0 5 UE . B B )Tz H oy #)
AR A 1 VA PR 5T b R R 2246 ,2008) . 5
I TR) s o DX A A =5 T DA 3 5 4 R A A5 X
AR o HEAT AR R AU A8 Al 1 5% TAk AR A e ek
PEIR B0 %5 (Gao, et al, 2001, 2003; & 2% 78 %,
2003b, 2003c¢),

XoF JRy Ml DX 3 A HEA TR ) Ab— Bl B 1R

B R TS RAR A L 78 4 BRAE =X v 3o B — X 3 %
PO A% A 32 DX SR X 1) 7K T 40 B R 4 i L i e B X
B K F 5 PR AR BEAR . Déque 55 (1994) (1 iF
GEAE SR B W L R B 1 4 BR AT U A L L 3R 1k AR A
P e B 0 DX B B B RE ). LMDZ #5822
P E EE R L 8 )RR S5 % (LMD) &
— B MR RE T R (Le Treut, et
al, 1994, 1998), Zhou % (2002) F| ] % 1 =X % %4
Gl DX HE AT 0 A5 2R A A A P B AR I B R X
(Y BEAREAE . AN o A P A% e B0 5 3k CRIfeE T 0
i 22 3 B (SST A R AR D Sk is 17748 [ A% K<
R AT BE R 48 32 B BR . el B X
BT —ASE BT EE L BIYAT AR 50 BT 9 ) Bk 42 BR
AR IR U R R SR 38 I 2 A 1 A i Al
TR OGS 8 DX AR AP 0L T — A B A AR =

IR AR I b X DX A B 400 09 PP A R 2 402
B 2 SEBR b SR AR A5 S A R 2R
fE AR T2 L Ol A 2R O (E P AR M R VR L &
CAEP AR W R 2 /0 & JEP w2 R AE
77 5 AR e v [ AR R K 1 PR IR R S
B2 B 7 L] B — R 00 A 20N R 2 K I A5 4
AE ) S I T e B XA A A [m) AL, AT Ay A 2K Y
K& 5t SR K

A SCHE R A LMDZ 555X iy X380 45 48 2 i
XA HL X 19582000 4F- 45 =S g b A7 A 40, PEA
B AR 4—5 A A B RE 25 28 A %)
AR R AR 2 RAE A B AR Ak 1 T BLRE 7 3% 8 A A
FRAZBE A AT 2R S A=A T4k R0 <A 28 AL LB F 5 42
5%,



684

2 A AR Bt

AR SO ) & LMDZ #5201 4. 0 b, B LM-
DZ4(Hourdin, 2006) . %A =X F (9 X % 2 $fk
J5 %5 Emanuel(1993) J5 22, I 5 ZZAHXS T Tiedtke
XU 2 B T 58 5 6 IS A k- IR v B0 Ui B L A L IX
Ttz 3 R K % 7 T AL 5 B (Hourdin,
2006) , &St 0T ECR T RO H RS TR
Ht (ECMWE) (1 56 55 77 28, Hor, 58 ik Fou-
quart (1980 Z B F L. IR AT T EHE L. K
W 4 318 R Bl Morcrette 25 (1986) [ )7 &, LM-
DZ4 B T = S8 § . &l 5l A —
MNEIK SR TAR AR LI (Le Trent, et al,
1991) » 2t B #5235 /K 2 1 31 3 ARt A XA s
WK E R G A . R R AR R R TR R
i ORCHIDEE Hh &4 #- K S % fi A1 5l 25 Rl 1 A
I (de Rosnay,et al, 2002; Krinner,et al, 2005) A7
FIPR 2K 50 7 26 . 2 H0 13 SO T A o K

90°N

60

30

EQ

30

60

90°S — 7 ]
180 150 120 90 60 30°W 0 30°E 60 90 120 150 180

K2 2011,69(4)

Acta Meteorologica Sinica

R i 2 1 7 A iy et AR O TR R4 E (My-
neni, et al, 2002),

i T LMDZ P& i) rf A8 1 1208 2 BE RE #E 17 4
BRAERLPL (Li, 1999) 5 SR I DX 4 A% 1) 452 40
#F9¢ (Krinnerset al, 1998; Genthon, et al, 2002;
Zhouet al, 2002) . A4 X I A5 0t 1) 45
BRI 5t 1Y J7 ¥ R AEL Y DR SUER U 3 1] F 20 BT 55 R
S TE TN XA A st Ao B A e (R RUBE 2 10 L T AE
Jings DX s DA A o A ot ok B Y B ) RO 0. 5 h,
XAE A0 XS N AU & b S s AT AR N
X LASME LT 56 4 OB T 5038 3

A SO LMDZ4 #5205 7K F W A% i R 120
X 91, 3 B J5 ]2 19 )2, A5 = 25 DX B HAE 7R
T vt S T (32°NL 102°E ) L i35 X3 7 1 0 4%
RULTP IR 5 A 1 K43 BE 3 29 R 60 km,
1 g th 1B CHE 4 2RO ZR S X3l 7 A i 0 A .
5 DX G TR A R v L N A v R RG f
FCRA X

60°N

50

40

30

bt

o
N
1 o

S

e

o

100 110 120 130 140°E

60 70 80 90

Bl TR 4Bk () FZR WM IX (b)) 19 4% A 43 A (915 - T 35 T 2500 m)

Fig. 1

Distributions of the model grids over the globe (a) and East Asia (b)

(shaded for the topography higher than 2500 m)
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Simulated (a) and observed (b) decadal changes of the late spring precipitation

(The shaded region means that it is significant at the confidence level of 95% ; unit: mm/d)
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