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Abstract

Using NCEP/NCAR reanalysis data, including typhoon location, intensity, maximum wind speed,
and other related data (Wenzhou Typhoon Network), and using methods such as EOF analysis,
correlation analysis, and wavelet analysis, the impact of cold air activity in the southern hemis-
phere on tropical cyclones in the northwest Pacific through northward cross-equatorial airflow
was analyzed. Research has found that in the interdecadal context, there are multimodal anomal-
ous features of cold air activity in Antarctica, and there is a clear positive correlation between cold
air activity in the Antarctic polar vortex region and the northward equatorial airflow in Somalia
and the South China Sea.
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2.1. 500 hPa FE3 Bk EF EOF 43#(1958~2016)

Classic EOFs: hgt: JAS: 1958-2016
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Figure 1. The first 4 modes and corresponding time series of the EOF in the 1958~2016 po-
tential height distance flat field
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2.2.500 hPa R 3k ZF EOF 43#7(1958~1980)

Classic EOFs: hgt: JAS: 1958-1980
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Figure 2. The first 4 modes and corresponding time series of the EOF in the 1958~1980 po-
tential height distance flat field
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2.3. 500 hPa FE3 Bk EF EOF 43#(1981~1998)

Classic EOFs: hgt: JAS: 1981-1998
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Figure 3. The first 4 modes and corresponding time series of the EOF in the 1981~1998
potential height distance flat field
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2.4.500 hPa R BkEZF EOF 43#7(1999~2013)

Classic EOFs: hgt: JAS: 1999-2013

EOF 1 36.0% FOF 2 14.0%

30w 30E 30w 30E

90W

Tl ’ | 90E 90w

1200 P & ~arr 1208 120W

150w - 150E. 150w - 150E.

EOF 3 11.7% EOF 4 10.0%

"t 6o cow

| 90E 9ow

; I y RN
; &
120w \ e "120e 120w
B S

150W 4 s 150W . 1508
. =

90F.

w0 T80
| EEEaS
004 002 0 002 004
(a)

DOI: 10.12677/0jns.2023.115105 885 FIAA R


https://doi.org/10.12677/ojns.2023.115105

S

hgt: JAS: 1999-2013

EOF 1 36.0% EOF 2 14.0%
0.60 1 1 1 P 1 0.60 1 PR L L 1

-0.60 T T T T T

T T J T T
2001 2004 2007 2010 2013 2001 2004 2007 2010 2013

11.7:% EOF 4 . : : a 1040:%

EOF 3
L1 ! M -

0.20

0.20

0.00

-0.20 —

-0.20

-0.40 T T T T T T T T T
2001 2004 2007 2010 2013 2001 2004 2007 2010 2013
Figure 4. The first 4 modes and corresponding time series of the EOF in the 1999~2013 po-
tential height distance flat field
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Figure 5. Wavelet analysis of 1948~2016 hPa potential height
distance flat (Longitudinal axis for cycle, transverse axis for year)
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Figure 6. Correlation analysis of 1958~2016 PC1 and equa-
torial v components in the same period
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Figure 7. Correlation analysis of 1958~1980 PC1 and equa-
torial v components in the same period
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Figure 8. Correlation analysis of 1981~1998 PC2 and equatorial v

components in the same period
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Figure 9. Correlation analysis of 1999~2013 PC1 and equatorial v
components in the same period

[& 9. 1999~2013 PC1 57%i& v s ERIEAHEX 1

DOI: 10.12677/0jns.2023.115105 888 FIAA R


https://doi.org/10.12677/ojns.2023.115105

S

1999~2013 55 1 iS5 /18 v o 2 [FHAH RS, ARPEAHKCIX R H, 3 24E 30°E~90°E Fftif,
ZIX IR R IAH G —EE, 1 HAE 70°E FEAH S REUA R T RME, BB REE RN E . 4
4 EOF M3 — RS2 (B 20 A0, i B BEVE X 34 2 AU ek, AH B XU AR 00 REIUB B OK, m R EVE
A ANFFIA S, A RNARXE N — AN ISR X I, AP B AR B SR, (H T AR
MHCETER, M OCTREE A

5. &

3 HTRd Bk 500 hPa 42 EOF UM B, 1 B[ FE ¥ XU )AE 5 R . 43 7l %) 1958~2016 1958~1980.
1981~1998. 1999~2013 4 Fa AR A i Hi [X [¥] 500 hPa £ 34 i 5 7 37k 4T EOF /3, BUER— 125 [A] 7 51
5 [F I BB AR TE SR v A B A BT, B DA A AN TR 4 Rt 5 (9 R 1 Bons Ab 2 3R B vE AR P
S BRI

1) EFARPRE 5T, FRA S SIENAFTE 254 10 5 RHE, r AR X R S S0E s 5 R 5 1L
HH ] R i X ek ) b R AR TE SR B R B E A DR R

2) /NBE T R B IR PR T S N R EE 8~10 EMAEMR IR A AR, DL 2~3 AL
FERRRFE . 2SI oA b, BRI E SRR R 0 X 385 R B R A A v R A B R EAE G Xt R
PERVA AN B AL BB R IR B S RS o

SE WK

[1] 4Nk, % Mk, BRORTE SRRHIE S B AR AR BRI ERI]. #2740, 2003, 19(1): 87-93.

[21 ZFEHkz. FEH-ER-REM] JLE KR H AR, 2001: 9.

[8] AE#HEEFERZERSUGTIRCEL. SEMTEFENFIARSVCEM]. = =7 HRE, 1981: 39-47.
[4]  F4r&. VE TR AR R b E R IR AR [J]. KRS, 1982, 6(1): 1-9.

[6] FNEUE. AR RS SR T 537 5 A BRI RTE R [I]. 54, 1986, 44(1): 55-62.

[6] EAER, TREFS. FEHE 2R U AP — il B SR 8 S MR 0], R 5%, 1979, 37(4): 67-77.

[71 An, X, Yong, S., Xia, L., et al. (1998) The Inter Annual Variations of the Summer Monsoon Onset Over the South
China Sea. Theoretical and Applied Climatology, 59, 201-2I3. https://doi.org/10.1007/s007040050024

[8] Trenberth, K.E. and Hurrelle, J.W. (1994) Decadal Atmosphere-Ocean Variations in the Pacific. Climate Dynamics, 9,
303-316. https://doi.org/10.1007/BF00204745

[91 Graham. N.E. (1994) Decadal-Scale Climate Variability in the Tropical and North Pacific during the 1970s and 1980s:
Observations and Model Results. Climate Dynamics, 9, 135-162. https://doi.org/10.1007/BF00210626

[10] Deser, C. and Blackmon, M.L. (1993) Surface Climate Variations over the North Atlantic Ocean during Winter,
1900-1989. Journal of Climate, 6, 1743-1753. https://doi.org/10.1175/1520-0442(1993)006<1743:SCVOTN>2.0.CO;2

[11] Kushnir, Y. (1994) Interdecadal Variations in the North Atlantic Sea-Surface Temperature and Associated Atmospher-
ic Conditions. Journal of Climate, 7, 141-157. https://doi.org/10.1175/1520-0442(1994)007<0141:1VINAS>2.0.CO;2

[12] Mysak, L.A., Manak, D.K. and Mavsden, R.F. (1990) Sea-lce Anomalies Observed in the Greenland and Labrador Sea
during 1901-1984 and Their Relation to an Interdecadal Arctic Climate Cycle. Climate Dynamics, 5, 111-123.
https://doi.org/10.1007/BF00207426

[13] Hill, B.T. and Jones, S. (1990) The New Found Land Ice Extent and the Solar Cycle from 1860 to 1988. Journal of
Geophysical Research, 95, 5385-5394. https://doi.org/10.1029/JC095iC04p05385

DOI: 10.12677/0jns.2023.115105 889 FIAA R


https://doi.org/10.12677/ojns.2023.115105
https://doi.org/10.1007/s007040050024
https://doi.org/10.1007/BF00204745
https://doi.org/10.1007/BF00210626
https://doi.org/10.1175/1520-0442(1993)006%3C1743:SCVOTN%3E2.0.CO;2
https://doi.org/10.1175/1520-0442(1994)007%3C0141:IVINAS%3E2.0.CO;2
https://doi.org/10.1007/BF00207426
https://doi.org/10.1029/JC095iC04p05385

	年代际背景下南半球冬季500 hP EOF分析
	摘  要
	关键词
	Analysis of 500 hP EOF in Southern Hemisphere Winter under Interdecadal Background
	Abstract
	Keywords
	1. 引言
	2. 南半球极涡年代际活动规律
	2.1. 500 hPa南半球冬季EOF分析(1958~2016)
	2.2. 500 hPa南半球冬季EOF分析(1958~1980)
	2.3. 500 hPa南半球冬季EOF分析(1981~1998)
	2.4. 500 hPa南半球冬季EOF分析(1999~2013)

	3. 时间序列的小波分析
	4. 相关分析
	5. 结论
	参考文献

