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Abstract The summer monsoon transition zone (SMTZ) is one of the most sensitive areas affected by summer monsoon. Land-
atmosphere interaction in the transition zone and its response to summer monsoon is an important scientific issue. In this study,
we analyze the formation and basic characteristics of the SMTZ, discuss a few main issues of land-atmosphere interaction
process in the SMTZ, and preliminarily propose the responding mechanism of land-atmosphere interaction to variations of sum-
mer monsoon. It is stated that the land-atmosphere interaction in the SMTZ contains multi-feedback mechanisms, including the
water-heat-ecology coupling process on the surface, multi-interface exchanges from near surface to free atmosphere, and multi-
scale interaction of summer monsoon and special hydrological cycle of the land surface. Meanwhile, main progresses, key scien-
tific issues, seven research fields that should be focused on, and basic methods of experiments have been preliminarily pro-
posed. The present study provides a guideline for the study of land-atmosphere interaction and its response to summer monsoon
in the future.

Key words Summer monsoon transition zones, Land-atmosphere interaction, Multi-scale responding mechanism, Multi-inter-

face exchange, Water-heat-ecology coupling process
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(PBL represents the planetary boundary layer; Hp.x is the maximum sensible heat flux)
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Fig.7 Spatial patterns of sensible heat flux (a),
latent heat flux (b) and net radiation (c)
(unit; W/m?*) (Zeng, et al, 2016)
(the region between the two bold dashed lines indicates

the location of the summer monsoon transition zone)
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Fig.9 Coupling relation between water, heat and ecology of the land surface

(R, is the aerodynamic resistance, R; is the climatological resistance, R, is the bulk surface resistance,

U is wind speed, Z,, is the roughness length of momentum, Z, is the roughness length of heat,

LE is latent heat flux, H is sensible heat flux, R, is the net radiation flux, P is precipitation,

T is the canopy evapotranspiration, E is surface evaporation, SWC is soil water content, G is soil heat {lux)
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Fig. 12 A schematic of observations and experiments
over classic summer monsoon transition zone
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"O"represents land surface observational sites)
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