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Abstract: This study uses the daily soil moisture (Soil volumetric water content), Precipitation,
Geopotential height field and wind field data from the European Center ERAS5 reanalysis data,

focusing on the analysis of the shallow (0-7cm) soil moisture of the plateau spring from 1981 to
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2020 It also discusses the relationship between soil moisture on the Tibetan Plateau and the
plateau monsoon. The distribution characteristics of spring soil moisture on the Tibetan Plateau
are dry in the northwest and relatively wet in the southeast. After the empirical orthogonal
function (EOF) analysis of the spring soil moisture in the plateau, it is found that the first mode
has the characteristics of reverse change in the middle and east and west, and this mode has a
quasi 3-year (2-4 years) oscillation period. This periodic feature was more pronounced from 2000
to 2010; the second mode has a north-south reverse distribution, which better characterizes the
climatic zone and underlying surface coverage in the plateau area. The study found that there is a
close inter-season correlation between the plateau summer monsoon and the plateau spring soil
moisture change, and the abnormal change of the plateau summer monsoon is the main reason for
the spring soil moisture change in the following spring.

Keywords: Tibetan Plateau; Spring soil moisture; Plateau Monsoon; Climate change;
Inter-decadal variation
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Fig.2 Terrain of the Tibetan Plateau with an altitude of more than 2500 meters(Unit: m).
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Fig.4 The interannual variation and linear trend of the spring average soil moisture on the Tibetan Plateau from 1981 to 2020 (unit:

m3/m3). Broken line: inter-annual change, straight line: linear trend
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Fig.5 The first mode of spring soil moisture based on EOF on the plateau. a: Spatial type; b: Standardized time coefficient (bar)
and decadal component curve (3 waves before harmonic decomposition: red dashed line); r in the figure represents the linear trend slope.
The cumulative variance contribution of the first 3 waves of harmonic decomposition is placed in the upper right corner.
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Fig. 9 a: The correlation field between the plateau summer monsoon index and the plateau summer precipitation (black dots indicate
that it has passed the 0.01 significance test); b: the leading and lagging correlation diagram between the plateau monsoon index and spring
soil moisture (the red horizontal line is the 0.01 significance level reference line, and the gray The shaded area has passed the 0.01
significance test); c: de-trend standardized summer monsoon index, spring soil moisture and interannual variation of summer precipitation
(P, S, I represent the plateau summer precipitation, the plateau spring soil moisture and the plateau summer monsoon, respectively Value)
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Fig.10 (a) 500hPa climatic height field in summer (MJJ), (b) 500hPa difference field between strong plateau summer monsoon
year and weak plateau summer monsoon year. The contour line represents the height field (the contour interval is 100hPa, (unit: gpm), the
arrow represents the wind field (unit: m/s), the wind speed given in the lower right corner means that only the wind field = this value is
displayed, black The small dot is the area that passed the 0.01 significance test, and the green contour is the boundary line of the Tibetan

Plateau (altitude>2500m).
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Fig.11 Same as Figure 10, But synthesized at 200hPa.
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Fig.12 Variation of interdecadal components of plateau spring soil moisture, plateau summer monsoon and plateau summer precipitation
(the first three waves of harmonic decomposition). The legend in the upper right corner gives the contribution rate of the cumulative
variance of the first three waves of each element. S, I, and P represent soil moisture, the plateau summer monsoon index and the plateau
summer precipitation, respectively. The correlation coefficients between the elements are given in the lower right corner.
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