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Fig. 1 The timelongitude cross section of the surface latent heat flux (a) and sensible heat
flux (b) averaged of climate mean over 27.5° 37.5°N in 1968 —997. Unit: W- m™ 2,
The topographic high (km) averaged over the same zonal belt is showed at bottom
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Fig. 3 Vertical profilesof diabatic heating averaged over Tibetan Plateau (80° 100°E,
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Influence of the Mechanical and Thermal Forcing of Tibetan
Plateau on the Circulation of the Asian Summer Monsoon Area

WANG Tongme' ®*, WU Guo-xiong, WAN Ri-jin’

(1. LASG, Instituteof Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China;
2. CMER, Department of Atmaospheric Sciences, Zhongshan University , Guangzhou 510275, China;
3. Graduate School of the Chinese Academy of Science, Beijing 100039, China;

4. Shanghai Typhoon Institute, China Meterological Administration, Shanghai 200030, China)

Abgract : The NCEP/ NCAR reanalyss data were used to study the seasonal variation of thermal con-
dition over Tibetan Plateau (TP) , and its mechanical and thermal forcing on the atmospheric circula
tion over the surrounding regions, particularly for the tropical Asan monsoon circulation. Results show
that the TP mechanical effectson the circulation, isthe strongest in winter, get reduced in spring. The
mechanical forcing result in a winter pattern of lower atmosphere deviation circulation, characterized by
the cyclonic/ anticyclonic circulations over the south/ north of the TP, which is called the® TP Dipole M-
Following northward shift of the westerly and transition of total heating of TPfrom negative to pos-
tive in April , the cyclonic deflection circulation in the southern TP becomes stronger and moves northward

ode” .

gradually , and becomes a typical summer cyclonic circulation patterns over the whole TPin June. To the
southern TP, the TP mechanical and thermal forcing result in Indian-Burma trough all the time over the
Bay of Bengal , and thus, lead to a stronger sensble heating on the Indian Peninsula than that over the In-
dochina Peninsula, and a stronger latent heating on the Indochina Peninsula than that on the Indochina
Peninsula. The variation of IndianrBurma trough exhibits a semi-annual periodic feature. The maximum
strength of IndianrBurma trough in the early February and August correspond to the strongest of the win-
ter mechanical and summer thermal forcing, respectively. The analyss of the tropical meridian wind
shows that the TP thermal forcing before the monsoon onset is very important , particularly for the per-
sistent rainfall in early spring in South China, and occurrence of the earliest Asan monsoon onset in the
eastern of the Bay of the Bengal and the latest in the Indian Peninsula.

Key words: Tibetan Plateau; Thermal forcing; Mechanical forcing; Asan monsoon area



