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Abstract The monsoon has great impacts on the regional and global climate to which many scientists dedicate them-
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selves for better understanding it theoretically and numerically. Based on Thermal Adaptation Theory, the authors
evaluate the performances on the global diabatic heating of the newest spectral atmospheric general circulation model
(SAMIL, hereafter), developed at the State Key Laboratory of Numerical Modeling for Atmospheric Sciences and
Geophysical Fluid Dynamics, Institute of Atmospheric Physics, Chinese Academy of Sciences (LASG/IAP), and
further make some analyses and explanations on the simulations of the components of the East Asian Summer Mon-
soon (EASM). The results show that SAMIL has good performances on the quadruplet heating pattern (LOSEC-
OD) in the boreal subtropics compared to the NCEP/DOE AMIP-II Reanalysis (Reanalysis-2) , except for biases in
strength. The sensible heating simulated by SAMIL is universally stronger over the continent, and the condensation
heating is stronger on the two sides of the Indian peninsula and over the western Pacific (especially at 10°N and
10°S), whereas it is weaker near the equator and over the regions of the Indo-China Peninsula and the South China
Sea. The authors further point out that the South Asia high can be well simulated and main features of the subtropi-
cal high over the western Pacific can be generally captured. But the subtropical high has stronger strength and more
westward location, which are mainly caused by the stronger latent heating over the western Pacific (near 30°N). Tt
also can exhibit the two centers of the westerly jet which is some 10 m/s smaller than that from Reanalysis-2 resul-
ting from the weaker latent heat, sensible heat, and shortwave radiation. It further points out that the cloud param-
eterization and cumulus convective parameterization cause the biases in the sensible heating and latent heating. From

this point, modifying and updating the physical parameterizations in SAMIL will be the priority in the near future.
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Fig. 5 The distribution of summer mean potential height (contours in units of dagpm) and temperature (color shading) at 500 hPa. (a)

NCEP-2; (b) SAMIL
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Fig. 7 The distribution of summer-mean zonal wind field at 200 hPa (units: m/s): (a) NCEP-2; (b) SAMIL
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Fig. 9 The spatial patterns of the first and second EOF modes EOF 1 and EOF 2 of data from 1980 to 2008 by multi-variate EOF (MV-

EOF) analysis (the contours are the sea-level pressure, the color shadings are the precipitation, and the vectors are the wind field at

850 hPa): (a., b) Observation; (¢, d) SAMIL



14 TG KA SAMIL B = 2= A BRI R = 2 X

No. 1

WANG Jun et al. Performances of SAMIL on the Global Heating and the East Asian Summer Monsoon 73

(a) Observation PC1

2.0

on | ol ]
R il B

1980 1985 1990 1995 2000 2005
Year
(¢) SAMIL PC1

2.0

e I

_20;

1980 1985 1990 1995 2000 2005
Year
(e) Observation

(b) Observation PC2

2.0-

oo [han_n L
Hr

1980 1985 1990 1995 2000 2005
Year
(d) SAMIL PC2

(‘)ﬁwm il AL
_l.o.gU L

1980 1985 1990 1995 2000 2005
Year

oD SAMIL

Frequency

e R SEISEEE
000 0.10 020 030 040 0.50

L L L AL S S N
0. 00 0.10 020 030 040 0.50
Frequency

[# 10 Xt T 9 28 [ Ap A S S B AT I AS 325843 PCL R PC2: (ay b) W5 (co d) SAMIL; (e, D XFURINF SAMIL ) PC1 #4713l 2 3%

SPHT CREZRIE 95 ORI BER S . HELR 2 T AR FT R 5 )

Fig. 10 The time series of the spatial patterns corresponding to Fig. 9: (a, b) Observation; (¢, d) SAMIL;

(e, ) the spectral analysis of

the first principle component ( PC1) (dash-dotted line: 95% confidence level; dashed line: the Markov “red noise” spectrum)

M JEI E B TR AE 3.5 AR A A, UL W] SAMIL Xf
EASM (4R 2 HAT — @ g 1 (H2h A
RAK T 23]
5 itig

WL DL SAMIL B 45 5 Al NCEP-2 %2Rk
Xif b B B i A AR 4 A A3 1 % B3 Ar . AArpoR]
PARIIE SAMIL X =l 26 £ i FA 7 A 400 14 A 25 AR K
JE ERm T SAMIL % EASM &4 6E 7. JCH™N
A SAMIL X JERER TN HRFIEE 25 78 B S B i)
Wz .

A R X SRR AV UL 114 i 22 2 2 D PR 7 A5
K =S8 Z GG, SAMIL HrEL 4Dl 1) Jlgh
I o PR 2 SAMIL U H IR = 2 i 20
BT A S 280 T 74 6 O O 22+ 3 S U
1R DI A5 o KA BB e . i A
[FIGERE XTI = B 8 AN TR, P DLGX HL WA 45
SAMIL F1 ISCCP FI% = 54345 1 M b 5 A 3R

Sy Ia) B AR = PR ALG Ol . B 11a OB T
SAMIL F1 NCEP-2 () #2322 3%, Mool
PAEE SAMIL 4> 3K K fili 1Y) 1 35 385 B2 35 3 = T
NCEP-2, X J\—/ Ml i se B 1 SAMIL il iy o
K w i,

TR XX ¥ 485 T A A AL 1)l 25 2 2 [ 5T
T A X RSB T % . SAMIL Hgi

PR BRI o W5, T A B & R AL, X
ﬁ%ﬁﬂﬁ% R 7K B B AE R NS . 5 6 e S g
M. AEpg A 30°N RFFEH X AR 55, 1AL B &)
PN S PGV X OGHR b eh 1071 2526
BEHE D BEK R B R R . 3 AL T SAMIL 4511 v
BOMBIZAHN T NCEP-2 (w25 . 44Kk, LA B it
TR FUR PR T B ) R AR AR, R EZ
[ AR R RS E T A0 2Rk Al A A
o FOTH RRASFNEGE PR Z (8] S, A
PRI WV oA —E ekt . B 11b [k
Ky fE o (FGOALS-s) 1 NCEP-2 (754



P 36 &

74 Chinese Journal of Atmospheric Sciences

Vol. 36

(a) SAMIL—NCEP/DOE (JJA)

LANLE B BELANL N B L
60°E 120°E 180°
[CONTOUR FROM 4 TO 12 BY 4]

180° 120°W  60°W 0°

(b) FGOALS—NCEP/DOE (JJA)

60°S+

90°S..,,.,..,,.,,,,.\,1..,.,..,.,,,.,
180° 120°W  60°W 0° 60°E  120°E 180°
[CONTOUR FROM — 120 TO 120 BY 48]

K11 HZFHM (a) SAMIL 1l NCEP-2 [ 3 3 2 /> A
CHAE: K K (b) St ARA B G830 FGOALS 1 NCEP-2 [
WRIRZER A . W/m?), SRR IEME. &AM (%
LA
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