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Abstract In this study, the relationship between the land surface albedo over the Tibetan Plateau and the plateau
summer monsoon are statistically analyzed using a representative plateau monsoon index, i.e., Dynamic Plateau Monsoon
Index (DPMI) based on MODIS surface albedo and ECMWEF/ERA-Interim reanalysis data from 2000 to 2016. The main
results are as follows: 1) There is a close relationship between the land surface albedo over the Tibetan Plateau in
November and the onset of plateau summer monsoon. The land surface albedo of the Tibetan Plateau in November is low

(high), and the plateau summer monsoon starts early (late) in April of the following year. 2) When the land surface albedo
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over the Tibetan Plateau in November is low, the sensible heat flux of the main body of the plateau on the atmosphere is

strong in the latter period, which significantly strengthens the uplifting movement of the plateau in April. Thus, the

plateau becomes conducive to the transfer of heat to the upper air, resulting in enhanced tropospheric heating, increased

tropospheric temperature in the plateau, and strengthened plateau monsoon circulation system, eventually leading to the

early plateau monsoon seasonal changes, and vice versa.

Keywords Land surface albedo, Plateau summer monsoon, Tibetan Plateau
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Table 1 Correlation coefficients between plateau monsoon
index and land surface albedo in the same period over

the Tibetan Plateau for each month

*3 BFREEXANEEFENEHNSEBISTANMBRR
BRENHEXRY

Table 3 Correlation coefficients between plateau monsoon
index and land surface albedo five months ahead of

schedule over the Tibetan Plateau for each month

Hr B4 R FHR R AL
1H -0.07 1A -0.33
2H 0.12 2H -0.35
3H 0.25 34 -0.01
4H 0.46 44 0.13
5H -0.1 5H -0.01
6 -0.31 61 0.08
7H -0.15 7H -0.16
8 H 0.1 8 A 0.13
9H 0.01 9H 0.13
104 -0.05 104 -0.11
117 0.12 11 -0.6*
127 0.01 12 -0.28

T *FNIEIT a=0. 05 B E AP, FEARZIN=16,

*2 BRBEREXANVEERFRNEHSBEAT41ANMRR
REMHEXRY

Table 2 Correlation coefficients between plateau monsoon
index and land surface albedo four months ahead of

schedule over the Tibetan Plateau for each month

Ry B34
1A 0.11
2 A -0.41
3H -0.13
45 0.11
5H -0.1
61 0.19
7H 0.38
8 H -0.11
9 A 0.18
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117 -0.12
127 -0.28
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Interannual variations of the standardized plateau monsoon

the preceding Nov
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Fig. 4 Spatial distributions of average land surface albedo over the Tibetan Plateau in Nov in (a) low and (b) high-value years
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Fig. 5 Composite distributions of the sensible heat flux averaged from Nov to next Apr when the land surface albedo in the preceding Nov is (a) low

or (b) high and (c) their difference
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Fig. 6 Composite distributions of the vertical velocity averaged in April between 25°N-40°N when the land surface albedo in the preceding Nov is
(a) low or (b) high and (c) their difference
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Fig. 7 Composite distributions of the tropospheric (100 hPa) temperature averaged in April when the land surface albedo in the preceding Nov is (a)
low or (b) high and (c) their difference
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Fig. 8 Composite distributions of the height fields and wind fields at 600 hPa averaged in April when the land surface albedo in the preceding Nov

is low (a) or high (b) and (c) their differences
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