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Abstract The activities of the Asian summer monsoon are modulated by large-scale land—sea thermal contrast and the
thermal forcing of the Iranian Plateau—Tibetan Plateau. The vast quantity of latent heat released by Asian monsoon
precipitation forms a kind of feedback to the atmospheric circulation. This feedback is so complicated that it is very
important to reveal the physical processes involved. Doing so will help us to understand the formation and variation of the
climate pattern, as well as improve the accuracy of weather predictions and climate forecasts. The main subtropical
climate system existing in the upper troposphere in boreal summer is characterized by the huge South Asia High (SAH)
and the Upper-Tropospheric Temperature Maximum (UTTM). This paper introduces the development of the theory of the
temperature—vertical heating gradient (7-0Q,), and uses it to explain the formation mechanism of the SAH and UTTM. It

is proven that the latent heating over the subtropical eastern Eurasian continent, the sensible heating over the central
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continent, and the longwave cooling in the upper troposphere are the causes of the development of the SAH and UTTM in

the upper troposphere in South Asia. This paper also documents the limitation of the Gill model in studying

upper-troposphere dynamics and provides a relevant solution.

Keywords Tibetan Plateau, Asian summer monsoon, South Asia high, Upper tropospheric temperature maximum
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Fig. 1 Schematic diagram showing the dominant control of the large-scale topography and land—sea distribution on the Asian summer monsoon (Wu et al.,

2012a)
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Fig.2  (a) July-mean (1979-1998) 200-400 hPa averaged diabatic heating (units: K d"'; shading), and air temperature deviation (units: K; purple contours)
from the zonal mean (the heavy black curve indicates the subtropical ridge line), (b) the same as (a), but the purple contours denote the air temperature deviation

from 180°W-0° mean values. [From Wu et al. (2015)]
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Fig. 3 Schematic diagram of the 7-Q; mechanism contributing to the
longitudinal location of the Upper-Tropospheric Temperature Maximum
(UTTM) (Wu et al., 2015)
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and (d) Asian monsoon area (70°-90°E) regional mean in July, the gray shading denotes topography
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