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Abstract

In order to study the relationship between precipitation change and sea surface temperature in the
rainy season in southwest China, the daily meteorological observations of 81 stations in Southwest
China from 1960 to 2022 for a total of 63 years were used measured precipitation data, the monthly
mean sea surface temperature (SST) data of the Hadley Center in the United Kingdom (grid resolu-
tion of 1° x 1°) and the monthly mean precipitation reanalysis data of the European Meteorological
Data Center (ERA-interim) (grid resolution of 0.25° x 0.25°). The relationship between precipitation
change in the rainy season in southwest China and global SST was analyzed by correlation analysis,
empirical orthogonal function decomposition (EOF) and singular value decomposition (SVD). The
results shows: 1) The spatial distribution of rainy season precipitation in southwest China in 63
years was uneven, showing a trend of more precipitation in the east and less in the west, and more
in the south and less in the north, and at the same time, it was significantly negatively correlated
with the sea surface temperature in the Pacific Ocean in northeast Australia in the early winter and
spring, the northern Indian Ocean in summer and autumn, and the northern Indian Ocean in May
and October in the same period, that is, the SST in the key areas was abnormally warm (cold), and
the precipitation in the southwest rainy season was less (more). 2) EOF analysis shows that in the
first mode, the distribution of sea surface temperature in the key areas in the winter and spring of
the previous year mostly shows the form of high in the west and low in the east, including the cold
tongue of the eastern Pacific and the warm pool of the western Pacific, and most of the SST is in a
cold state before the millennium. After the turn of the millennium, the sea surface temperature in
key areas changed from cold to warm. However, the SST in the key areas of the key area in the same
period of summer, autumn and rainy season showed a uniform warming state in the whole region,
and after the 90s, the SST changed from cold to warm, and the second spatial mode was the normal
dipole distribution of the Indian Ocean. 3) SVD decomposition showed that the sea surface temper-
ature in the key area and the rainy season in the western Sichuan Plateau. There is a positive corre-
lation with precipitation, and there is a significant negative correlation with eastern Sichuan, south-
ern Guizhou and Yunnan, and the influence of key areas of SST in different seasons is positive. The
precipitation area may be slightly different, but in general, when the sea surface temperature in the
key area is abnormally high (low), the rainy season precipitation in the western Sichuan Plateau is
abnormally biased more (less), while most of the rest of the precipitation is abnormally low (more).
The decomposition results are basically consistent with the analysis results of the correlation coef-
ficient and in recent years. The rainy season precipitation in southwest China shows a decreasing
trend year by year.
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Figure 1. Spatial distribution of cumulative precipitation in the rainy season in Southwest China
from 1960~2022
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Figure 2. Correlation coefficient plot of SST and precipitation for four seasons (dotted representation passes 90% significance
test) ((a) the winter of the previous year, (b) the spring of the current year, (c) the summer of the current year, (d) the autumn
of the same year)
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Figure 3. The results of EOF decomposition of standardized SST anomalies in key areas in spring of that year ((a)
mode 1, (b) mode 1 time coefficient, and (c) 2 modal, (d) modal time factor 2, (¢) modal 3, (f) modal 3 time factor)

Bl 3. YEETXPEXEEIFENXTE EOF DBER((2) F 1 1RE, (b) 5 1 I=ZSHEERY, (o) F2
7S, (d) $2EEMERE, (o) F3HES, (N £3ESHEERER

DOI: 10.12677/0jns.2024.125118 1088 FIAR R


https://doi.org/10.12677/ojns.2024.125118

PR 4%

5.2. EFXEXER EOF &

Wi 4 FR, (a)~ (o) (e) BT = AMEEES I DTRRZE 53 1 59.49%19.37%H1 6.81%, S 0Tk Z A F 75.67%,
DUBRER A, Hdd B RS, JCHOREE 1| BIS TR DA AR R 60% /47, X DX IR vk
R, BRI EOF 43 BT (A HT = AN LA BT . 1B 1] 3 1A D oxof - 32 2 1 R A G s v i Ul e 43 A
TESE 1S, MmN E T LG, BRGSO X 35 TEA, A XS 2 00 578
RS, I ELR R b DY J&] ey o a0 K . MBS T) 7 51 L (b) ] LA HRE 90 42 HiT KB 43 4 2 il %
XA A A RS T 90 FF 2 J5 KB A IEE, KEXIEERE AMIRES . E5 2 88T, HaEsy
i Bl ()T LAE HY, B X Uil 52 00 HE R 7 L SR AR AR 4K, A0 X 3 A B 1) 2 %1 B (d) o] LA HE A
1970 AR LARTHHE AL AR 3, 12 JE B3 2010 05, #2028k, ai-+ = F N IEm G
FAR A, WHRARASTRE, 11 2010 -2 J5 X UAPR =48 — R AT A8k, 7628 3 BT, s oA #
(e)FT LA HH DGR X Uil S I M IE P IR AR TR 3, E IR AL A — SRR G, T PR IR AR i
Ly, AL IEAS IR AR BEAE = ANAR TR A0 BLIA B K. A 18] 5 4 B () T A HEAE 75 SERLRTLL 7 SE o —
AT IR A, A 75 SE R THEFEATE, 75 90 FARLLET 2 LLE A, 17 90 AR J5 LLIE(E
NFE, MTEEE, EERUERBNN T, AR 23 Fh AT — IR

5 (b) PC1

o I|||IrLI|,.|,I.|lnI.||.I.|h||u|.

1960 1970 1980 1990 2000 2010 2020

o~ ) EOF1

h\

°

15°S, _ ‘ N
i o

20°s ™
35°E 40°E 45°E 50°E 55°E 60°E 65°E 70°E 75°E 80°E 85°E 90°E 95°E 100°E105°E

" (d) PC2

-~ (c) EOF2 9.37%
=

20°N
06 2
15°N \
[} ! o4
10°N °f 1
. 6 8 s
s _ I |
. IS ; 0.0 - -I L. -
\ T
N -0.2
5°5 a < RS _
K P -— 0.4
105 4 \

1960 1970 1980 1990 2000 2010 2020

o

2
°

-

5 (f) PC3

04
1
0.2
| o . _
-0.0 o l II -
-0.2 |
-
0.4
0.6 -

-3
1960 1970 1980 1990 2000 2010 2020

.. (e) EOF3 6.81%

20°5
35°E 40°E 45°E S0°E 55°E 60°E 65°F 70°E 75°E 80°E 85°E 90°F 95°E 100°E105°E

Figure 4. The results of EOF decomposition of standardized SST anomalies in key areas in summer of that year ((a)
mode 1, (b) mode 1 time coefficient, and (c) 2 modal, (d) modal time factor 2, (¢) modal 3, (f) modal 3 time factor)
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Figure 5. The results of EOF decomposition of standardized SST anomalies in key areas in autumn of that year ((a)
mode 1, (b) mode 1 time coefficient, and (c) 2 modal, (d) modal time factor 2, (e) modal 3, (f) modal 3 time factor)
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Figure 6. The results of EOF decomposition of normalized anomalies in sea surface temperature in key
areas in the winter of the previous year ((a) mode 1, (b) mode 1 time coefficient, and (c¢) 2 modal, (d) modal
time factor 2, (e) modal 3, (f) modal 3 time factor)
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Figure 7. Decomposition results of normalized anomaly EOF of sea surface temperature in key areas during the
same period in the rainy season in southwest China ((a) mode 1, (b) mode 1 time coefficient, and (c) 2 modal, (d)
modal time factor 2, (¢) modal 3, (f) modal 3 time factor)
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Figure 8. Anisotropy correlation coefficient between southwest rainy season precipitation and SVD de-
composition mode 1 of spring SSTA in the Pacific Ocean (dotted is passed 95% confidence test) and the
corresponding time coefficients (a) precipitation in the southwest rainy season, (b) spring sea surface
temperature in the Pacific Ocean, and (c) time coefficients
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Figure 9. Southwest rainy season precipitation and the India Ocean summer SSTA SVD decomposition of the
1st mode of the heterosexual correlation coefficient (dotted by 95%. confidence test) and the corresponding
time coefficients (a) precipitation in the southwest rainy season, (b) summer sea surface temperature in the
India Ocean, and (c) time coefficients
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Figure 10. Anisosexual correlation coefficient between southwest rainy season precipitation and
SVD decomposition mode 1 of the India Ocean summer SSTA (dotted by 95% confidence test)
and the corresponding time coefficients (a) precipitation in the southwest rainy season, (b) sum-
mer sea surface temperature in the India Ocean, and (c) time coefficients
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Figure 11. Anisotropic correlation coefficient between precipitation in the southwest rainy sea-
son and SVD decomposition mode 1 of the pre-Pacific winter SSTA (dot represents a 95% con-
fidence test) and the corresponding time coefficients (a) precipitation in the southwest rainy sea-
son, (b) winter sea surface temperature in the Pacific Ocean, (c¢) Time factor
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Figure 12. Precipitation in the southwest rainy season is associated with the anisotropy of SVD
decomposition mode 1 of the SSTA in the India Ocean during the same period in the southwest
rainy season Coefficients (dots indicate passing the 95% confidence test) and corresponding
time coefficients (a) Southwest Rainy Season precipitation, (b) India Ocean Sea temperature,
(c) time coefficient
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