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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

W ER 2011-01-04, 2011 -03-23 B EH
REMB  EEHE ST LR E 2010CBI50400, EK HARFHARER BT H 41030961, 40821092
EEET X%, 55, 1984 A, oA, FEAFTEREUEELIII . E-mail: liudonglzu@126. com



668

P

Chinese Journal of Atmospheric Sciences

35 %

Vol. 35

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.

Key words rotation rate, rotation period, dynamical normalized seasonality, monsoon
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