55 30 % 45 2 1] X R OB 2 Vol. 30 No. 2
2006 4 3 H Chinese Journal of Atmospheric Sciences Mar. 2006

HEEEXRSHARESEIEEFEX
1F % 2 711 B IR

Ko KO KIR

AR TR G B O R S I AU SE 30 %, fgat 211101

# E EIERASRIE R R R S R, R E ZERUR R A IEEARE KR, ANRE S i DUk
KIGEAL TR ER A TG X IRAL . AT RS AR 48 T RETEAR AU 1 SR X i, IR X Al L B R AR Y
KAFEAG EATERRE, WS8R ERAEE.

X|iIR MUEEFEX EREARE BRaXin

TEHE 1006 - 9895(2006)02 - 0193 - 09 hESEE P46l XERFRIRED A

Instability of Barotropic Atmosphere on Sphere and Dynamical
Mechanism of Indian Summer Monsoon Onset

ZHANG Ming, ZHU Min, and ZHANG Li-Feng

Institute o f Meteorology s PLA University of Science & Technology, Nanjing 211101

Abstract The onset mechanism of the Indian summer monsoon is studied from dynamics. A spectrum spot model of
barotropic primitive equation in spherical coordinate is used to investigate the instability of basic flow. The variation
of the maximum unstable increasing rate is unconspicuous in the four days before onset. In the third day before on-
set, the rate decreases. The rate increases clearly from the second day before onset to the first day after onset. After
this day, the rate remains 0. 45X 107° and fluctuates.

It is autumn and winter of the Southern Hemisphere before the onset of Indian summer monsoon. The meridional shear
of zonal basic flow minishes then augments, which excites unstable basic flow and barotropic instability Rossby wave. The
barotropic instability intensification can surely be found before the onset of Indian summer monsoon.

The maximal amplitude of barotropic unstable Rossby wave lies in the Southern Hemisphere westerly jet re-
gion, which can transmit to low latitude and produce cumulus convection. The analysis of OLR demonstrates that
vigorous cumulus convection appears over Sumatra, Kalimantan, and Malaya at first, then appears over the Bay of
Bengal and southwest sea area of India subcontinent. The vigorous cumulus convection makes the unstable general circu-
lation field adjust greatly, and results in the onset of Indian summer monsoon. Here, cumulus convection acts as a medium.

In a word, barotropic instability is one of dynamical onset mechanisms of Indian summer monsoon.

Key words Indian summer monsoon, barotropic instability, cumulus convection
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Table 1 Dates of Indian summer monsoon onset over South

Kerala
Ay K H Ay R HM
Year Onset date Year Onset date
1958 06-12 1973 06-03
1959 05-12 1974 05-23
1960 05-14 1975 06-01
1961 05-18 1976 05-23
1962 05-10 1977 05-27
1963 06-05 1978 05-27
1964 06-05 1979 06-11
1965 05-24 1980 05-31
1966 05-31 1981 05-29
1967 06-08 1982 06-01
1968 06-07 1983 06-12
1969 05-25 1984 06-01
1970 05-25 1985 05-24
1971 05-25 1986 06-13
1972 06-22 1987 06-01
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Fig. 2 Perturbation geopotential and wind field of representa-
tive waves: (a) Eastward inertial-gravitational wave; (b) east-
ward Kelvin wave; (c¢) Rossby wave; (d) westward mixed

Rossby-gravity wave; (e) westward inertial-gravitational wave
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