55 35 % 55 4 1] X R OB 2 Vol. 35 No. 4
20117 H Chinese Journal of Atmospheric Sciences Jul. 2011

XA . 2011, R[] A 2 X0 2 U3 A5 R B M OB [T ], IRk, 35 (4): 667 - 682, Liu Dong, Li Jianping. 2011
Numerical simulations of the monsoon distribution and intensity at different rotation rates of the Earth [J]. Chinese Journal of Atmospheric Sci-

ences (in Chinese), 35 (4): 667 - 682.

A [ 3t % i3 B X 3= XL 43 A L 3 2 M O AR AR L
WA EHF

2N KFRARFES B, 22 730000
o E R B R ST T R AR SR AR 2 E R E =, kst 100029

OB SO bR 7 L A8 BOR R AS R b e 3 B2 508 e F IR o 4R XU 7K 2 B0 A 4
AR LR 4% F5 S R AN TR T e A B R PR A RIS ERS 1 28 s i) IXUFR) 2340 5 1) 0 2 AU XA 8 70 A B S
BEAh s R SC— BT R AR T S A R/ NI ORIV A SR 7 1 28 AR T Bk A 5% 5 0 4%
PR RYSRBEBIARRS KN . G2 RERW] . FEoKF 51 b ) 2R KX B 1 % S0 ) A2 AL T AT BT AN TR] 5 ARG S5 B
BRI » FEPRFE AT - MIAF AL SRR RO XA LR 8 E AR A, ELRE B 5 TR O, A A 2
/N RS AR AAET » WS B AR EE B 2 w4 . ELRE A 56 I O HAE A 0 R i
o TETEE I b TEPREGARAET I KT T A AR RO XA FUBOR L. TR AR F T . A b
B, B AR ARE S P X s, HARFERMEE 2 . 100 hPa i RUR AT 500 hPa i I
7 A A R H 5 X R B AE R AU 3072 ), HLp b 58 B A0 s 1L PO 9 50 i 5 P 00 Py SO A7 A —
AHLHEPEAEAL s 100 hPa B2 R E, FEARXTPREGZRAF T o W72 1AL AR KR 5 X S AU R A1 B R B e
PRIE SR I b2 AL B F R R AR A A 18 AR AR T s I DX L 3 /N R
Ko BEOb LEAXTPRIFCAAET s Shim 7R . P4 Kl A 2219 B i it 3 X% 2 1 728 348 U 35 0 A 1) LB I AT T
X R ST . JUHER )2 T B2 100 hPa @& BELLT o 28 ] WU 2 4 S o e it B X% 7 5 728 A4 B0 35 004 14
ERIEH . SIoh TEARRTREE AT« XI5 AR I/ N i (L DX S o0 A e R R T8 B 28 BB JR R Tl
M EE AT Hm EX) 20, BB AR RIZHE R, £ 100 hPa 5 B 2 b B DX 72 1) g AL AR 4 /N

BRI,
REEW  HEERE AN PRERSETAR . FK
MXEHS 1006 - 9895 (2011) 04- 0667 - 16 HmESES P61 STERERIDED A

Numerical Simulations of the Monsoon Distribution and Intensity at
Different Rotation Rates of the Earth

LIU Dong and LI Jianping

College of Atmospheric Sciences, Lanzhou University, Lanzhou 730000
State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute of Atmos-
pheric Physics, Chinese Academy of Sciences, Beijing 100029

Abstract Characteristics and regular variabilities at different rotation rates are discussed for the horizontal and ver-

tical distributions of the global monsoon by the Dynamical Normalized Seasonality (DNS). Effects of the seasonal
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changes of meridional and longitudinal wind directions on monsoon areas are also analyzed. Furthermore, a new in-
dex is defined to discuss relative seasonal change of wind at different rotation rates compared to the Earth rotation
rate. It is showed that typical monsoon areas change with different rotation rates. Horizontally, the DNS is remark-
able in the zonal direction at fast rotation rates, and the monsoon areas become smaller and smaller with rotation pe-
riod increasing. However, at slow rotation rates the DNS is remarkable locally in the meridional direction, and the
monsoon areas become larger and larger as the rotation period becomes longer. Vertically, the remarkable DNS dis-
tributes irregularly near the surface at fast rotation rates, which is mainly in the equatorial and tropical areas at slow
rotation rates with a larger area in the Northern Hemisphere than in the Southern Hemisphere. At levels above
100 hPa and below 500 hPa, the remarkable DNS areas are mainly between 30°S and 30°N, whose intensity and
north-to-south width vary regularly with different rotation periods. Above 100 hPa, the remarkable DNS areas,
whose maximum intensity changes regularly with different rotation periods, are primarily in the equatorial and sub-
tropical areas with hemispherical symmetrical pattern at fast rotation rates, while they decrease markedly and even
disappear at slow rotation rates. Besides, seasonal difference of the zonal wind is the main reason for the remarkable
DNS at fast rotation rates. But the seasonal difference of meridional winds causes remarkable DNS at slow rotation
rates especially blow 100 hPa. Otherwise, the relative seasonal change of wind at fast rotation rates compared to the
Earth rotation rate is remarkable primarily above the equatorial and tropical areas, and the remarkable change areas
distribute widely at slow rotation rates and become smaller and smaller above 100 hPa. with the rotation period increasing.
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