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Abstract

The Autumn Rainfall in West China is a unique precipitation phenomenon in West China, and the
East Asia Westerly Jet is also one of the important atmospheric circulations affecting precipitation
in China. Studying the relationship between the East Asia Westerly Jet and the Autumn Rain in West
China is of great significance for predicting the future Autumn Rain in West China. In this paper,
correlation analysis and EOF-CCA analysis are used to study the relationship between the East Asia
Westerly Jet and the Autumn Rain in West China. The modified autumn rain index and the correla-
tion index of East Asia Westerly Jet are used. The following conclusions are drawn: the overall trend
of the Autumn Rain in West China is that the intensity of Autumn Rain in West China decreases with
the increase of time, and there are abnormal strong and weak years of Autumn Rain in West China;
The overall trend of the East Asia Westerly Jet is that the position of the East Asia Westerly Jet is
maintained at 39 degrees N, 144.3 degrees E, and the intensity of the East Asia Westerly Jet is
maintained at about 36.3 ms-1; the seven-year sliding correlation between the East Asia Westerly
Jet and the Autumn Rain in West China shows periodic change, with a sliding period of 15 years; the
West of the intensity region of the East Asia Westerly Jet is positively correlated with the northeast
of West China in autumn, and negatively correlated with the west of West China.
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Figure 1. Autumn rain of west China monitoring site distribution
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Figure 2. East Asian westerly jet intensity zone (dashed box) and relative position of China
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Figure 3. (@) Autumn rain of West China Index Time Series; (b) Autumn rain of West China Rainfall Time Series; (c) Au-
tumn rain of West China Rain Day Time Series (the solid line is the corresponding station average, the virtual fold line is its
five-point moving average, and the virtual straight line is Linear regression)
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Figure 4. (a) Correlation coefficient between the precipitation of Autumn rain of West China and the standardized time se-
ries of the West China Autumn Rain Index (the solid line is the precipitation, the dotted line is the Autumn rain of West
China Index); (b) the correlation coefficient between the Autumn rain of West China rain days and the standardized time se-
ries of Autumn rain of West China Index (The solid line is the number of rain days, and the dotted line is the Autumn rain of
West China Index)
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Figure 5. (a) Time-average spatial distribution of the Autumn rain of West China Index from 1971 to 2016 (unit: d); (b)
Time-average spatial distribution of precipitation in western China from 1971 to 2016 (unit: mm); (c) Western China Spatial
distribution of time average of 1971-2016 in the autumn rainy season of the region (unit: d)
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Figure 6. (a) The spatial distribution of the correlation coefficient between the precipitation of Autumn rain of West China
and the Autumn rain of West China index in West China; (b) the spatial distribution of the correlation coefficient between
the Autumn rain of West China rain days and the Autumn rain of West China index
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Figure 7. (a) East Asian westerly jet 1971-2016 autumn latitudinal profile; (b) East Asian westerly jet 1971-2016 autumn
meridional profile; (c) East Asian westerly jet intensity zone 1971-2016 autumn time average spatial distribution
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Figure 8. (a) Time series of the East Asian Westerly Jet Stream Center Index in the fall; (b) Time series of the East Asian
Westerly Jet Stream Index in the fall; (c) Time series of the East Asian Westerly Jet Rapid Intensity Index in the fall (the
solid line of the point is the corresponding site average, and the imaginary line is Five-point moving average, the virtual line
is its linear regression)
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Figure 9. (a) The standardized time series of the East Asian Westerly Jet Center Index and the West China Autumn Rain In-
dex; (b) the standardized time series of the East Asian Westerly Jet Stream Index and the West China Autumn Rain Index; (c)
the standardized time series of the East Asian Westerly Jet Intensity Index and the West China Autumn Rain Index (The fold
line is the Autumn rain of West China Index, and the solid fold line is the East Asian Westerly Jet Center Index, the East
Asian Westerly Jet Stream Index and the East Asian Westerly Jet Rapid Strength Index)
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Figure 10. (a) Time series of 7-year sliding correlation coefficient between East Asian Westerly Jet Center Index and West
China Autumn Rain Index; (b) 7-year sliding correlation coefficient time series of East Asian Westerly Jet Stream Index and
West China Autumn Rain Index; (c) East Asian Westerly Jet Rapid Strength Index and West China Autumn Rain Index
7-year sliding correlation coefficient time series
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Figure 11. The first three typical loads of the East Asian Westerly Jet
11, REARSRBE BT =B BTE

CCA 1 55.5% CCA2 36.7% CCA3 1.1%

42N - 42N 42N -

35N 35N — 35N —

28N - 28N 28N -

T T T T T T T T T T T T
96E 102E 108E 114E 96E 102E 108E 114E 96E 102E 108E 114E

Figure 12. The first three typical loads of the West China autumn rain index
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Figure 13. The first three pairs of typical factors and their variance contributions of the West China autumn rain index
(dashed line) and the East Asian Westerly Jet (solid line)
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