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Abstract: Based on historical track data of tropical cyclones (TC) in Northwest Pacific, ERA-Interim reana-
lysis dataset and oceanic Nino indices, the characteristics of tropical cyclones in the Northwest Pacific dur-
ing the two types of ENSO period are discussed by using statistical methods. The results indicate that the
intensity and duration of TC are increasing and severe typhoon activities are more frequent over the North-
west Pacific in summer (SU) El Nifio period. During the occurrence of autumn (AU) El Nifo, the dura-
tion and intensity of TC are longer and larger than those generated in SU El Nifno, and the frequency of TC

is lower, but the number of super typhoons accounts for one third of total TC, with fewer of
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TCs landing in China. In addition, the formation positions of TC are more eastward than SU EIl Nifo.

However, the intensity and duration of TC are smaller and shorter, with more low-level TCs generated in

the SU La Nifia epoch. When the AU La Nifia occurs, the intensity, duration, and TC strength are slight-

ly larger and the generation location is eastward than those TC generated in SU La Nina period. Further-

more, it is found that the differences of relative vorticity, vertical shear and SSTA in the Central Pacific

are important reasons for the diversification of TC activities during the two types of ENSO, and the inten-

sity and position of subtropical high also have a greater impact on TC activity.

Key words: summer ENSO, autumn ENSO, tropical cyclone (TC), response
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Table 1 Duration of ENSO events

El Nifio FE bt el /4. A ZEPCET ] /4E. H La Nina FEhs st /4. A 25 E] /4. H

1982. 4 1983. 6
1991. 6 1992. 7

1988.5 1989.5
1997. 5 1998. 5

SU # SU R 1998.7 2001. 2
2002. 6 2003. 2

” 2010. 7 2011, 4
2004. 7 2005. 4
2009. 7 2010. 4

1979. 10 1980. 2 1984. 10 1985. 6

1986.9 1988. 2 1995. 8 1996. 3

AU # 1994, 10 1995. 3 AU %I 2007. 8 2008. 6

2006. 9 2007. 1 2011. 8 2012. 2

2014. 11 2016. 5 2016. 8 2016. 12
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Fig. 1 Standardized annually ONI, PDI, I,
D and N sequences during 1979—2016
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Table 2 The correlations coefficients

of six sequences

v 2 % PDI PDI
X R ONI (BAD  CEED I D N
ONI 1 0.78 0.82 0.72 0.62 0. 06
PDI 0.78 1 0.90 0.79 0.79 0. 44
CRAD
PDI 0.82 0.90 1 0.91 0.78 0.01
CP#)
I 0.72 0.79 0.91 1 0.78 —0.01
D 0.62 0.79 0.78 0.78 1 0.21
N 0. 06 0. 44 0.01 —0.01 0.21 1

LR R T 0. 05 AR R .

Note: Thick font means having passed the significance test at 0. 05 level.
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Table 3 Features of TC activity during the SU and AU ENSO events from 1979 to 2016
sy POI N N I D
/1010 m? « 572 [@=%9) CH#D /me s ! /105 s
SU El Nino 2.29 162 2.28 36.47 6.51
AU El Nifo 2,92 79 1.49 40, 42 7.43
SU La Nifia 1.01 135 2,45 29, 14 4,60
AU La Nifia 1.56 107 2.68 34,26 5.56
AR 1.67 626 2. 64 33.29 6. 04
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Fig. 2 Positions of TC over the Northwest Pacific during the two types of ENSO from 1979 to 2016
(a) SU EI Nino, (b) AU EIl Nino, (¢) SU La Nina, (d) AU La Nina

(Gray grid indicates the number of TC occurrences in the grid position, and dark color indicates that TC appears more frequently;

blue, red, green spots represent the generation location, maximum intensity location and dissipation location of TC respectively,

and crosses indicate error bar correspondingly. the locations of the crosses represent mean values, the same below)
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Table 4 TC frequency at different levels during four types of ENSO from 1976 to 2016

ey SU EI Nino AU EI Nino SU La Nina AU La Nina

N At/ % N B/ % N /% N HE/ %

Super TY 27 17.67 27 34.18 9 6.67 18 16. 82

STY 37 22. 84 17 21.52 14 10. 37 18 16. 82

TY 26 16. 05 5 6.33 29 21.48 13 12.15

STS 28 17. 28 9 11. 39 27 20 20 18. 69

TS 30 18.52 13 16. 46 23 17.04 26 24.3

TD 14 8. 64 8 10.13 33 24, 44 12 11.21

=z Ah L 78 SU 5 AU % ENSO 25 F 1], .

BEEIRER TC BB ARKES K 3 T4 =AU BN

U B 1), 5 i A R TR) S 9 TC B (7 X
BN TC B Rl 058 D ST 45 5, By SU
B La Nina 051 8] S5 HE A =28 5 0 109 ) 5 6 179
TD ¥t/ . 76 SU % El Nirio 1 [a] , % il 7 [ Y
TC £y STS.TY LUK TS. T Super TY IF i &k .
M #E AU # El Nino 2 [\] , R4 Super TY $4
I o B E AR (FR 4D, H I 5 il 3R [ A 5 SE g TC
B A XA b, IF g a5 Bk R B, 78 ik AU
A1 El Nino i ff v, Z kG Jo TC H #4%8
Rl FC 1, 53 AWK T S R R I R L O D B
TC % fiti .

B SU La Nina
m AU La Nifia

™ TS STS TY
TCH%

3 1976—2016 4E K Bk ENSO

J00 Iia] - Y 5 Bl B 1 ) TC 45 0 B 45 Al
Fig. 3 The averaged frequency of TC at

STY SuperTY

different levels landing China during the SU
and AU ENSO events from 1976 to 2016
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B8 1 4 e SU B! La Nina 8 8] 75 b K v
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T 1 DX A B0 A X I8 R Y 4 2 SU B La Nina
Wi /N AT AU AU La Nina 3 8] A= 5 B 25 4%
TC (& Z F SU # La Nina 42/t 7 o 8.

-0.5

135 150 165°E 180

Bl 4 B B ENSO #][EKJZ2 (850 hPa) FHXF ik B =% (. 1077 s 1)
(a)SU ! El Nino, (b) AU # El Nifio, (¢)SU ! La Nina,(d)AU & La Nina
CER A0 5228 XAl 5 0. 05 5 38 P 7KOF AR 56 19 X )

Fig. 4 The composite maps of the relative vorticity anomalies (unit; 1077 s~ ')
at 850 hPa during the two types of ENSO
(a) SU El Nino, (b) AU EIl Nifio, (¢) SU La Nina, (d) AU La Nina

(Black solid line indicates the area has passed the significance test at 0. 05 leveD
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3.1.3 H . # & ENSO f gty & AR EF#H

a H XY AE 1 A8 f 2 52w TC I gh il — A~ 56
ez IR EZ —. % SU Bl AU B ENSO #5221}
) i L XD) AR SR S R ] 6 R AT LA B SU
% El Nino 5 AU % El Nino % 4 81, p4§ 4t & °F
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Table 5 Subtropical high (SH) indices in the SU and AU ENSO events from 1979 to 2016

11 AR5 KL 5 15 5L FENLE /N JEFALE/ N P R E/E
SU EI Nino 22.04 42.55 18. 32 23.62 104. 89
AU EI Nino 20.70 40. 58 17.59 22.30 100. 13
SU La Nina 16.79 30.72 18.83 23.00 118. 25
AU La Nina 17. 49 34.92 18. 61 22. 80 117.51
AR 18. 81 33.45 18. 84 23.34 112. 90
45°N =<~ 4°N
- g IR |
36 7@%?4\.@7QT 36
’ - T N NN N e
27 27
18 18
9 9
0 0
N S N T NS —~ 45°N
36
27
18
9
0

180

BS [RE 48 R RZE X 55 DA R o B
CRAL SR AR ENSO 54 41 18] 7 349 47 3 w2 48 3 €408 B LBk ENSO i) (19 500 hPa {7 353 i , B : dagpm)
Fig. 5 Same as Fig. 4, but for the wind field anomalies and the location of subtropical high

(Black solid line is the average geopotential height over 500 hPa in the neutral year; orange and

pink solid lines are geopotential height during the two types of ENSO, unit: dagpm)
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Fig. 6 Same as Fig. 4, but for the vertical wind shear anomalies (unit; m « s~ ')
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