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Abstract

In this paper, using the soil moisture data in the GLDAS dataset, the temporal and spatial distribu-
tion characteristics of soil moisture in the Qinghai-Tibet Plateau were analyzed by empirical or-
thogonal function (EOF) and related methods, and the soil moisture in the spring of the plateau
and the summer precipitation in eastern China were further studied. The results show that the soil
moisture in the different seasons of the Qinghai-Tibet Plateau is consistent in spatial distribution
from 1981 to 2016, showing a decreasing distribution from the southeast to the northwest, and
the soil moisture will increase with the depth of the soil. The soil moisture at all levels in the
Qinghai-Tibet Plateau has a good correlation with the summer precipitation in eastern China. The
specific performance is that the soil moisture in the spring plateau is negatively correlated with
the summer precipitation in eastern China. From the typical area through the reliability test, the
spring soil moisture in the plateau is negatively correlated with the precipitation in the southeast
coastal areas in summer, and negatively correlated with the precipitation in the middle and lower
reaches of the Yangtze River in June and July, and precipitation in the northeastern region in July
and August. It was negatively correlated; it was also positively correlated with precipitation in the
middle and lower reaches of the Yangtze River in August, and positively correlated with precipita-
tion in Northeast China in June.
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Figure 1. 1981-2016 Qinghai-Tibet Plateau 0 - 10 cm (Fig. a), 10 - 50 cm (Fig. b), 50 - 100 cm (Fig. ¢), annual average,
spring, autumn, winter, summer spatial distribution of soil moisture (unit: m®m)
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Figure 2. The first mode (EOF1) space type (left) of the soil moisture anomaly EOF developed in the 0 - 10 cm (top), 10 -
50 cm (middle), and 50 - 100 cm (lower) years of the Qinghai-Tibet Plateau from 1981 to 2016 Time factor (right)
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Table 1. Statistical table of variance contributions of EOF characteristic vectors of soil moisture anomaly fields at different
levels in the Qinghai-Tibet Plateau from 1981 to 2016 (Unit: %)

5% 1.1981~2016 EEH SR EE R EXTIEEE IR TIF EOF 4 EREN A ERTMAITREALL: %)

et} TIERIR B 1 A 2 A 3 Bk 4
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)2 (50~100 cm) 38.4 13.1 8.0 59
#JZ(0~10 cm) 20.6 15.7 75 5.2
B 1 J2(10~50 cm) 20.1 14.6 7.9 5.1
2 (50~100 cm) 39.8 14.0 8.8 5.9
#JZ(0~10 cm) 175 135 6.1 5.8
e 1) (10~50 cm) 19.2 15.1 7.0 55
& )2(50~100 cm) 39.4 135 9.1 5.8
#JZ(0~10 cm) 21.0 9.1 6.1 6.0
X7 2 (10~50 cm) 24.9 10.8 71 6.9
)2 (50~100 cm) 43.4 14.2 8.8 6.0

S——— 111

-0.008 -0.004 0
wor 1
g —

(N I O I

o g
0006 -0.004 0 0.004 0.008 0006 0004 0 0004 0008

e
1

Figure 3. The first mode (EOF1) space type (left) of the soil moisture anomaly EOF developed in the 0 - 10 cm (top), 10 -
50 cm (middle), and 50 - 100 cm (lower) years of the Qinghai-Tibet Plateau from 1981 to 2016 Time factor (right)
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Figure 4. The variation curve of spring soil moisture anomaly index (I_M) in the Qinghai-Tibet Plateau from 1981 to 2013
and the standard sequence of precipitation in June in eastern China. In the figure, the change of the soil moisture anomaly
index in the lower layer (0 - 10 cm) of the plateau is indicated by the red line, and the dotted line of the black dot indicates
the middle layer (10 - 50 cm), the blue dotted line indicates the deep layer (50 - 100 cm). The precipitation sequence is
represented by a column
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Figure 5. From 1981 to 2013, the variation index of soil moisture anomaly index in the Qinghai-Tibet Plateau (I_M) shows
the change of soil moisture anomaly index in the lower layer (0 - 10 cm) of the plateau by red line, the dotted line of black
dot indicates the middle layer (10 - 50 cm), and the blue dotted line indicates Deep layer (50 - 100 cm)
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Figure 6. The variation curve of soil moisture anomaly index (I_M) in the Qinghai-Tibet Plateau from 1981 to 2013 and the
normalized sequence of precipitation in July and August in eastern China. In the figure, the change of soil moisture anomaly in-
dex in the lower layer (0 - 10 cm) of the plateau is indicated by the red line, and the dotted line of black dots indicates Middle
layer (10 - 50 cm), blue dotted line indicates deep layer (50 - 100 cm). Precipitation sequence is represented by column
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Figure 7. The correlation between the soil moisture anomaly index of the Qinghai-Tibet Plateau and the precipitation in July
and August in eastern China (the area indicated by the 90% confidence level in the dot) is a shallow (0 - 10 cm) soil moisture
anomaly index and precipitation in July and August. Correlation map, Figure b is the correlation map between the soil moisture
anomaly index of the middle layer (10 - 50 cm) and the precipitation in July and August, and the correlation distribution of the
soil moisture anomaly index in the deep layer (50 - 100 cm) and the precipitation in July and August
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