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Abstract
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(NCEP-NCAR) and National Centers for Environmental Prediction-National Center Atmospheric
Research (ECMWF) reanalysis data, based on methods of Empirical orthogonal function, singular
value decomposition, regression analysis and composite analysis, the paper analyzes the variation
features of Siberian High (SH) and explores the relationship between Siberian high pressure and
the temperature of southwest China. The result shows that Siberian high indexes have significant
interdecadal variations. From analysis on the interannual variation characteristics of intensity
index, mobility index and area index, it indicates that the area expands to the south and east when
the central intensity of the Siberian high increases. Analyzing the Siberian High intensity and
southeast temperature, we find that the intensity anomalies of temperature are closely related to
the Siberian high intensity. When the Siberian high is strong (weak), the temperature in the east of
southwest China is decreasing (increasing) and the temperature in the west is increasing (de-
creasing). Further analysis of the influence mechanism shows that the intensity change of Siberian
high leads to the abnormal circulation field over the southwest China, which results in the abnor-
mal temperature.
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Figure 1. Sea level pressure field in winter and monthly from 1949 to 2017. The area enclosed by the green rectangles (40°~60°N,
80°~120°E) shows the key region of Siberia high. (a) Winter (DJF); (b) December; (c) January; (d) February (Unit: hPa)
1.1949~2017 A ZHF R Z ABFHRSESURS, RPFREFEMNXE40°~60°N, 80°~120°E) AF{AF TS EX
#X. (a) £FDIF); (b) 12 AH; ()1 A#H; (d)2 BH(ERRL: hPa)

DOI: 10.12677/ccrl.2021.102018 149 SR AR


https://doi.org/10.12677/ccrl.2021.102018

(a) OBS_EOF1 (b) PC1 PcVar=63.62%

” ’
50°N- . 01
4 _2-

°N r T T —4 4 v T T T T T
80°E 100°E 120°E 1950 1960 1970 1980 1990 2000 2010
(c) OBS_EOF2 (d) PC2 PcVar=17.25%
60°N 4
/ |
50°N 04
_2-
40°N + T -4 4 T T T T v r
80°E 100°E 120°E 1950 1960 1970 1980 1990 2000 2010
I T T T 7 T =

T T T T T 1
-0.14 -0.1 -0.06 -0.02 0.02 0.06 0.1 0.14

Figure 2. Spatial distributions of EOF1 (the first mode of empirical orthogonal function, a. EOF1, 63.62%) and EOF2 (the
second mode of empirical orthogonal function, c. EOF2, 17.25%), and the corresponding time coefficient sequences (b. PC1,
d. PC2) of sea level pressure field from 1949 to 2017 in the key region of Siberia high

2. 1949~2017 2 ZFAFFLESEXERXAEFHSEANEZRIE R R YD HIE—1R7S(a. EOFL, 63.62%)F1%
ZIRASHIZE 7R (c. EOF2, 17.25%) K H xf 7 fUBTE) ZE 14 (b. PC1, d. PC2)
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Figure 3. Standardized time series of Siberia high intensity index in winter from 1949 to 2017; (a) winter (DJF); (b) De-
cember; (c) January; (d) February
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Table 1. Strong and weak years of intensity index and area index
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Figure 4. Mann-Kendall test curve of Siberia high intensity from 1949 to 2017
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Figure 5. Standardized time series of Siberia high characteristic variables in winter from 1949 to 2017. (a) Area index, (b)
Longitude index, (c) Latitude index. The red dotted line in a is +1 standard deviation
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Figure 6. Spatial distributions of EOF1 (the first mode of empirical orthogonal function, a. EOF1) and EOF2 (the second
mode of empirical orthogonal function, c. EOF2), and the corresponding time coefficient sequences (b. PC1, d. PC2) of win-
ter temperature from 1949 to 2017 in southwestern China
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Figure 7. Intensity index regresses to winter temperature in southwestern China (The shaded are as represent 90%
confidence level)
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Figure 8. The first mode of SVD for the sea level pressure field (a) and winter temperature (b) in southwestern
China with their time coefficients (c)
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Figure 9. Composite patterns of winter temperature for strong years and
weak years, and the differences (strong minus weak years) distribution
of it. The shaded areas represent 90% confidence level (Unit: °C)
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Figure 10. Composite patterns of geopotential height (Unit: gpm) and wind (Unit: m/s) at 500
hPa in winter for strong years and weak years, and the differences (strong minus weak years)
distribution of it. The shaded areas represent 90% confidence level
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Figure 11. Same as Figure 10, but for 925 hPa
11. [EE 10, B9 925 hPa (A SEIA(BRAL: gpm)FARIA(BRAL: mis)
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Figure 12. Same as Figure 10, but for pressure vertical velocity at 500 hPa (Unit: 0.01 Pa/s;

the shaded areas represent 90% confidence level)

12. [E 10, 185 500 hPa EEIREIA(BEAL: 0.01 Pals; FTERIBT 0% EE

)

(a) Strong

s s (b) Weak

1158 wgmk i

——l T ] I I I I
-0.25 -0.2 -0.15-0.1 -0.05 0 0.05 0.1 0.15 0.2 0.25
(c) Strong diff Weak

35°N

25°N 1

zo.go'l 115°E

| I | |
-0.25 -0.2 -0.15-0.1-0.05 0 0.05 0.1 0.15 0.2 0.25

Figure 13. Same as Figure 10, but for divergence at 850 hPa (Unit: 107° s'; the shaded areas

represent 90% confidence level)
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Figure 14. Same as Figure 10, but for divergence at 400 hPa (Unit: 10° s™; The shaded areas
represent 90% confidence level)
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