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Abstract This paper reviews the recent progress in the studies of effects of the Tibetan Plateau’s thermal forcing on the rain-
band and moisture transport pattern and their decadal variability in eastern China in the four respects: (1) variations in the
thermodynamic process of the three-ladder terrain in China and seasonal advance of the monsoonal rainband. (2) thermal forc-
ing of the TP's land-air process and monsoonal vapour transport pattern, (3) cooling effect of the TP's snowcover on the distri-
bution of moisture transport and rainband in eastern China, and (4) the relations of changes in the TP's apparent heat source
and decadal variation in monsoonal rainband as well as the possible modulation. The major research results are concluded as:
(1) The special three-ladder terrain in western China intensifies the thermal contrast between the land and the ocean. In parti-
cular, the cascade of western China’s elevated lands with the seasonal variations in thermal forcing extending toward the north-
east seems to act as a "dynamic attractor" driving the monsoonal rainband to move to the northwest. (2) The decreases/increa-
ses in the TP's heat source could lead to the anomalies in the pathway and strength of vapour transport from the low-latitude o-
ceans to the continents, regulating changes in East Asian monsoons and the spatial-temporal evolvement of rainfall in China. During the
TP's strong and weak heating years, the monsoonal precipitation patterns in China tend to be characterized as "North floods-South
droughts" and "North droughts-South floods", respectively. As a strong precursor signal, the anomalies of heating over the TP result
in distinctive patterns of moisture transport in the East and South Asian regions and summer precipitation in China. (3) The mid-lower
reaches of the Yangtze River are a distinctive confluent area of southward and northward air flows, where the differences in summertime
column vapour fluxes between winter high and low snow cover years of the TP-key area were in a similar pattern of correlation vector
between the TP's summer heat source and vapour transport fluxes. The winter TP snow cover condition might significantly affect the

structure of subsequent summer moisture transport for the Meiyu rainfall in the reaches of the Yangtze River. (4) The patterns of the
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inter-decadal variability in China’s precipitation are generally identified with the pattern of "southern flooding and northern drought" as
well as trends of turning wet in the west over the last decades. In association with the trends in the TP spring apparent heat source ris-
ing again after a fall in recent 10 years, a turning point could be expected in the eastern China's precipitation patterns.

Key words the Tibetan Plateau, Precipitation, Modulation effect, Monsoonal rainband, Moisture transport, Apparent heat

source
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Fig.1 Terrain around China with the three land elevations of the Tibetan Plateau. Loess Plateau

and eastern China plains (two dotted ovals A and B demarcate roughly the land elevations)
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Fig. 2 Distributions of monthly precipitation, land-air temperature difference and surface sensible heat

in China from March to July (from top to bottom) averaged over 1957 — 2007.

(a—e) the monthly precipitation amount (blue dots with the size in proportion to the amount)

and the elevation height of topography (color shades); (f —j) the monthly averages of

near-surface land-air temperature difference (shadings, the missing data regions

are plotted in white color; Xu et al, 2010); (k—0) the monthly mean sensible heat (shadings, W/m?)
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Fig. 3 Monthly variations of land-air temperature differences (AT, C ) averaged over the

stations above the altitude of 1000 m in western China covering the Tibetan Plateau

and Loess Plateau and precipitation amount (mm) averaged over the

stations to the east of 100°E in eastern China over 1957—2006
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Fig. 4 Scatter plot of monthly land-atmosphere temperature
differences (AT, 'C) averaged over the stations above the
altitude of 1000 m in western China and monthly precipitation
amount (mm) in one month-lag averaged over the stations to
the east of 100°E in eastern China over 1957 — 2006
(Three red ovals indicate the three levels of relation between
AT and precipitation with their monthly jumps

in two light blue arrows; Xu, et al, 2008)
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Fig.5 Correlation vectors of the land-air temperature difference averaged over March — June

for the stations above the altitude of 1000 m and the column water vapor fluxes averaged

over April — July as well as summertime precipitation (color shades)

in East Asia averaged over 1957 — 2006 (Xu, et al, 2008)
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Fig. 6 Differences of the temperature (a) at 500 hPa and the total

specific humidity (b) over 500 hPa relative to their zonal

means averaged from March to August over 1957 — 2009
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Fig.7 Scatter plot (a) and interannual variations (b) of column apparent heat source Q; over the

Tibetan Plateau region (25°—37.5°N, 80°—100°E) and the sensible heat averaged over the stations

above the altitude of 3000 m in the plateau from March to August
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Fig. 8 Distribution of correlation vectors between atmospheric apparent heat source (Q;) over the Tibetan Plateau

and the whole column water vapor flux (g, and ¢.) averaged over March to August of 1957 — 2010

(The yellow or green colors highlight the positive or negative correlation areas passing the significance level of 0. 1.

The thick blue lines with arrows and the red sector in dashed line respectively indicate the routes and region of water

vapor transport from the oceans to the plateau;Xu, et al, 2013)
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Fig. 9 Distribution of correlation coefficients between the column apparent heat source Q; over the Tibetan

Plateau in spring and the SST in previous winter with the shaded areas passing the significant level of 0.1

(The regions A, B and C inside the three red dotted rectangles

cover three larger areas of higher correlation coefficient)
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(a) Differences of summertime average column water vapor flux vector ((g* m)/(kg + s))

between high and low snow cover years in the key region of the Tibetan Plateau, and (b) correlation vectors

of the wintertime average snow depth over the key region of the Tibetan Plateau with

summertime column water vapor flux over 1955 — 2004 (Xu, et al, 2012)
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the color-shaded areas indicate the altitude of topography; Xu, et al, 2013)
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