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Progresses in the Study of the Climate Impacts of
the Elevated Heating over the Tibetan Plateau

Wu Guoxiong, Liu Xin, Zhang Qiong, Mao Jiangyu, Liv Yimin and Li Weiping
(State Key Labaratory of Nunwerical Modeling for Atmasphicric Sciences and Geoplivsical Fluid Dyaamics,
Institute of Armospheric Blivsics, Chinese Academy of Sciences, Beljing 100029)

Qian Yongfu

(Deparimem of Aumospheric Sciences, Nanfing Uwiversity, Naurfing 210093)

Abstract The progresses of study of the climale impucts of the Tibetan Plutcuu heating over the past

tour years are reviewed. Firstly, based on the potential vorticity (PV) equation and the theory of therm-

al

adaptation, the mechanism for the formation and mamntenance ol the circulutions over the Tibelan

Platcau n summer are explored. Result shows the positive PV that iy produced by heating near the wur
face 15 Walanced by the frictional dissipation, and the negative PV that is generated by heating in the up-
per layers over Tibetan Plutcuu 1s balunced by the divergence of negalive PV, [Uis further substantiated
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that the sensible heating plays important roles in the seusonal transition of atmospheric circulation from
winter to symmer and in the Asian monsoon onset, The evolution of diabatic heating over the Tibetan
Platcay causes ihe variation in land—scu thermul contrast, and resulls in the earliest breaking ol the
subtropicul anticyclone belt and Asian monsoon onset over the castern Bay of Bengal. The results also
suggest (hat the spalial and tlemporal evolution of the vertical shear ol zonal wind can betler reflect the
territorial differences in scasonal variability. The strong (weak) diabatic heating over the Tibetan Pla-
teau 1n summer corresponds 1o the high (low} efficiency of Lthe Sensible Heat driven Air Pump (SHAP)
over the pluteau, and result in strong (weak) divergence in the upper troposphere and convergence in the
lower troposphere. Furthermore, the northeasiward propagating Rossby wave train induced by Lhe
anomalous heating over the Tibelun Plaleau can reach far distunce areas. Therefore, the inlerannual va-
riability of the diabatic heating over Lhe Tibetan Plateau is closely correlated with that of the in-situ
and north hemispheric circulations. Finally, it was reported that in summer. Lhere exisls bimodulity wn
the longitude location of the South Asian High in the upper troposphere: the Tibetan mode and [ran
mode. Such bimodality is closely associated with the thermal states of the Tibetan Plateau, and
significantly affects the climate anomalies over the Asian monsoon area in summer.

Key words: heating over Tibetan Plateau; circulation maintenance: seasonal Lransilion; interannual va-
riability: South Asian High
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