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Research progress and outlook of autumn tropical cyclones
over western North Pacific
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Meteorological Administration, Shanghai 200030, China; 3. Chengdu University of Information Technology, Chengdu
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Abstract; The western North Pacific (WNP) is the most active region of tropical cyclone (TC) genesis.
Compared with summer TCs, there is relatively less research on autumn TCs. Since 2000, with the
increase in the proportion of autumn landfalling super typhoons in China, which caused serious disasters
to China, the research of autumn TCs has attracted more and more attention. The research progress of
autumn TCs in the WNP is reviewed in the following three parts; the characteristics of autumn TC
activities in the WNP, their influencing factors, and the characteristics and impacts of autumn landfalling
TCs in China. An outlook for future research is also given here.
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Table 1 Mean frequency of landfalling TCs at different intensities in summer and autumn over the WNP during 1949-2016
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Fig.1 Spatial distribution of autumn TC genesis frequency
(color scale) in the WNP from 1949 to 2016
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over the WNP during 1949-2016"*
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1 1979-10-05T02 : 00 870 Tip (1979)
2 1973-10-02T08 ;00 875 Nora (1973)
3 1975-11-16T08 : 00 875 June (1975)
4 1983-09-20T02 ;00 876 Forrest (1983)
5 1958-09-20T20:00 878 Ida (1958)
6 1978-10-17T14 .00 878 Rita (1978)
7 1984-10-22T20.00 879 Vanessa (1984)
8 1971-11-08T08 : 00 884 Irma (1971)
9 1959-08-25T02 ;00 885 Joan (1959)
10 1951-08-10T20:00 886 Marge (1951)
11 1966-06-20T14 .00 886 Kit (1966)
12 1961-09-08T02 ;00 888 Nancy (1961)
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14 1983-08-04T14 .00 888 Abby (1983)
15 2014-07-10T08 ; 00 888 Rammasun (2014)
16 1954-08-24T08 : 00 890 Ida (1954)
17 1962-10-01T20 .00 890 Emma (1962)
18 1980-10-03T02 .00 890 Wynne (1980)
19 2013-11-03T14:00 890 Haiyan (2013)
20 2016-09-09T08 : 00 890 Meranti (2016)

PRSP AR Y TC 7 3 8 i o5 A 2715
PARAEE 2 B TC B s ie R, 5 = F A
L, K Z= TC BB Rl i AR 26 BE Ry 5 B s rp, £
SO LT R g T X, Hrp R AR R Y
KT TC Wik e 2, g g L 5 75 AR Ik 2, 1E 3 [
(1 NS 7 e 3R U8 Bk B TC BB A 51

3.2 ERH#E TC XMHREREIN
3.2.1 WRZESIEIIN TC FEK I RZIR

TR B A B I, ¥ 28 S0 sh M TG BR
R AR 0T TC SR EEA WU I, KM s kL
AFTF TC B &Y H T RIRK A 25 R 5 B 1
FEREES, PIE, 6 TC 50 B B3 5 28 7 7= 288 R Y 52
W, MRS TC B & A EAE N, W ig 2
SRS R TR RN A P2 A AN %
HHKZE TC 51 & WKW SEAT X LT R B, Bk 2=
TCHUFHE” (1407) 51 KRB W FELZ BB S
SO T 2% TC B By 3h” (1330) W52 2= XU 52 il
K,

P TC 1 F B 55 NS5 S A0 A M AR BL R 1
BT 38 2 BV 28 AR AT AR S 0 K 3 i 7 A 52
W R VFE R E IS T R A S EKEE TC 5
KRR R B AR MRk F e s
SRAR RZRA R IEEAREX SRWNE L
AT B B X R 56 &, HOXT 2 W e 7%
—EMIRIIER ., MR TET IR SRNEA
SRR ARG, 2 B0 A R R Y
K, RN B XU AR PE R, A R TR &
VAT ) 2 J8 R 235 05 A R R I, AT 6T I 7K g 3 i ™=
A ERBRER .

3.2.2 HABEN

TR TC bR T 278 H B I Z N X = AR5 K 2
A IR B KRR S Z A MR R S
BYBC 38 R 225 | S i B (5 A K G A, i
KEKZE TC 1Y 52 Mo 0 [l 378 5 2% W A 7 A 2 TC
5 (R LB B R G AN AR R S50 R s
&t TC R 2 B R 40 & AR A BAE IR EA RHE
PELERE A X R 25 0 I B s 3 2 3 B0 I 3
AR, H 2 T3 B B R K 1 7= A AR B 2
TC Bl firats R iy SR S5, H 5 TC &AM BAEH
{1 P 26 8 R GE AR FEAS B 1, D O B A K et
FEATIORIE TC BT A HE S 2 % Ak, Bk
FIHIE X T80 TC 51 & R W i FE A &R K%
D@LM—GGJ 3

HATXTFRKZE TC 5 2 W Z [RIHLH] AT 58 8
BUERBIEANBI AT L A Y e ISR R
AN TC AT 51 A 11 2 WAL AN 80 Jr A A
BRMZES,



6 I N S S 543 &
. 5 152.
INZG =
4 NG lﬁ%é [4] CORPORAL-LODANGCO I L, LESLIE . M, LAMB P J.
AP AL KSE R E TC BF5E 3647 T 10l Impacts of ENSO on Philippine tropical cyclone activity
B, A PR PR TR TC 3 BRFIE S T 1 Climate, 2016,29(05) 18771897
R, o B 3R P e o i KA
RFDLRERIRIMBCE TC ffE i 3 4y (7 CERE RSP URIDETIREL A
2 2001,25(3) :420-432.
i A EI R4 LA B A .
D T T [ B TC A2 TC ik (6] wifedl, #AK, VFWUIE, 55,2016 4F 7Y IR 5 X
D A SR E AR 25 50 B7 ()]0, 2018, 44 (2) ;284-
RALARFHE ; EARFK TR TC 1Y A ORI i /N T 5 203
% TC, (AR Zesi 65 AR SR 5 U LU BIEI R T2 (77 BASCONGILLO J, MOON I J. Increasing activity of
é,lﬁ(é TC E@Eﬁifﬁﬁfg%qjﬁ( 14°N, 115°E) | tropical cyclones in East Asia during the mature boreal
(14°N,135°E) ﬂ]( 14°N,145°E)3 ANH FiF ST s %o autumn linked to long-term climate variability [ J ]. npj
BRARAE AR LR B L IX | DI T B AR SR 2 Clim Atmos Sci,2022,5(1) :4.
<2>ﬁﬁj[jj(—7|2{$£@(§ TC B4 1% & 5 [8] YAOX P, ZHAO D J, LI Y. Autumn tropical cyclones
%%@J/{;{kﬁﬂ@?ﬁ u@ ENSO 10D ﬂ]%ém% over the western North Pacific during 1949-2016; a
ERANIFRTE TC (TR B 08 L o A A 8 7 A statistical study[ J]. J Meteorol Res,?2020,34(1) :150-
162.
M
. . [9] FANT T, XU S B, HUANG F, et al. The phase
(3) HELF TC M, BT TC 76K BT b -
_ N , differences of the interdecadal variabilities of tropical
— e B A TR L | T 2R A 2 XURE R B A o

. 5 b O OB DR R TC cyclone activity in the peak and late seasons over the
R AR R b western North Pacific[ J]. Theor Appl Climatol ,2019,136
5 K i X (1/2) :77-83.

(4) BkZ= TC fE R H A S R AR PEZRBINT [10] HSUP C, CHU P S, MURAKAMI H, et al. An abrupt
@Iﬁiﬂjz, T 52 BV 25 55 P ZR A 52 ) ,?ﬂf?ﬂf/i\jﬁil' decrease in the late-season typhoon activity over the
S 1A b DX 2 RN 45— RN R K western North Pacific [ J]. J Climate, 2014, 27 (11)

FEi 220 LRI TC BT S %K 2964312,

g% 5 fypy 67 ,fﬂ%,@é%ﬁﬁ%ﬂﬁ?@(@ TC A [11] CHOI'Y, HA K J, HO C H, et al. Interdecadal change
B LR . 20 E@ﬁf#ﬂ:ﬁ—‘}/’:m%:&] Jiid in typhoon genesis condition over the western North
’ ’ ) - 12] ZHOU X Y, LU R Y. Interannual variability of th
BOBIIE TAEAB R B At K TC HRFSE T [12] ou , LU R nterannual variability of the
Ry . tropical cyclone landfall frequency over the southern and

PImss DU J7 1 - (1) Bk TC By 2 8 T A8 s 2 D fe . . .

" N R B northern regions of East Asia in autumn[]J]. J Climate,

PERHEDTFE . (2) BKFE TC (93 SRR AR K ARARRR 2019.32(24) :8677-8686.

AR LRSS = i BG A5y

ALRIEGE . (3) #KZE TC 2 5T . [13] DONG MY, CHEN LS, LIY, et al. Numerical study of

= % S'Cﬁj( cold air impact on rainfall reinforcement associated with

= ) tropical cyclone Talim (2005) ; I. impact of different cold

[1] YOULJ, GAOJ Y, LIN H, et al. Impact of the intra- air intensity[ J]. J Trop Meteor,2013,19(1) ;87-96.
seasonal oscillation on tropical cyclone genesis over the [14] WANG Y P, HUANG Y J, CUI X P. Impact of mid- and
western North Pacific[J]. Int J Climatol,2019,39(4) . upper-level dry air on tropical cyclone genesis and

1969-1984. intensification; a modeling study of Durian (2001) [J].
(2] THEHAZRERSS DL I ES . GB/T Adv Atmos Sci,2018,35(12) :1505-1521.

19201—2006( S].At5T:  FEERE T i, 2006. [15] skAER Bl i, o4 SCHETROM C BB RE &
[3] CHAN]J C L. Interannual and interdecadal variations of FE A S e AR ST [ 7). K FE 24, 2015,30(4) ¢

tropical cyclone activity over the western North Pacific 187-193.

[J]. Meteorol Atmos Phys, 2005, 89 ( 1/2/3/4) : 143- [16] HE HZ, YANG J, GONG D Y, et al. Decadal changes



3

k75 248 - K AL AP

AR

TRERIT 5 Je b Jre B2 7

(17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

in tropical cyclone activity over the western North Pacific
in the late 1990s[ J]. Climate Dyn,2015,45(11/12);
3317-3329.

MEI W, XIE S P. Intensification of landfalling typhoons
over the northwest Pacific since the late 1970s[ J]. Nat
Geosci,2016,9( 10) :753-757.

MEI W, XIE S P, ZHAO M, et al. Forced and internal
variability of tropical cyclone track density in the western
North Pacific[ J]. J Climate,2015,28(1) :143-167.
MR .M 0116 5 6 W 187 IR W AR [ T].
[ ,2003,26(2) :52-56.

JESC, I3 1621 BR 2 G XU P 5 7 AR 58 A8 R 2 1
B[] AR S ,2017,38(4) :32-38.
B VR, BT B X e AR A SR
Bl 1] AR 5 H,2019,40(3) :13-17.
MCBRIDE J L. Tropical cyclone formation[ M ]//Russel
Elsberry. Global perspectives on tropical cyclones.
Geneva; World Meteorological Organization, 1995 63-
105.

ZRINIR , HPR , BEAE A DU ALK TP i SBE TR M 30 a
T AR ACBRAS A [ ], T 5 3R R 27, 2015, 34
(5):723-728.

CHEN T C, WANG S Y, YEN M C. Interannual
variation of the tropical cyclone activity over the western
North Pacific[ J]. J Climate,2006,19(21) :5709-5720.
PATRICOLA C M, CAMARGO S J, KLOTZBACH P ],
et al. The influence of ENSO flavors on western North
Pacific tropical cyclone activity [ J]. J Climate, 2018,
31(14) :5395-5416.

ZHAO H K, WANG C Z. On the relationship between
ENSO and tropical cyclones in the western North Pacific
during the boreal summer[J]. Climate Dyn, 2019,
52(1/2) :275-288.

WU L G, WANG B. Assessing impacts of global warming
on tropical cyclone tracks[J]. J Climate,2004,17(8):
1686-1698.

WANG B, CHAN J C L. How strong ENSO events affect
tropical storm activity over the western North Pacific[ J].
J Climate,2002,15(13) . 1643-1658.

AR TR WA VY AU RSP ARk = B AU kA L
FRAHT[T]. WS4 ,2008,29(3) :6-8.

SN AR, R, A AP R AUiE R
FRRE I AR PR A S TR [ )] PR R 241, 2018,
38(4).19-27.

CAMARGO S J, SOBEL A H. Western North Pacific

[32]

[34]

[35]

[36]

[37]

[40]

[42]

[43]

[44]

tropical cyclone intensity and ENSO[ J]. J Climate 2005,
18(15) :2996-3006.

CAMARGO S J, SOBEL A H. Revisiting the influence of
the quasi-biennial oscillation on tropical cyclone activity
[J]. J Climate,2010,23(21) ;5810-5825.

CAMARGO S J, ROBERTSON A W, GAFFNEY S J, et
al. Cluster analysis of typhoon tracks. Part Il large-scale
circulation and ENSO [ J]. J Climate, 2007, 20 ( 14) .
3654-3676.

SAJI N H, GOSWAMI B N, VINAYACHANDRAN P N,
et al. A dipole mode in the tropical Indian Ocean[J].
Nature , 1999 ,401( 6751) :360-363.

LIU Y, HUANG P, CHEN G H. Impacts of the combined
modes of the tropical Indo-Pacific sea surface temperature
anomalies on the tropical cyclone genesis over the western
North Pacific [ J]. Int J Climatol, 2019, 39(4) ; 2108-
2119.

JERE BN S ENSO 5 10D X PG b A 28 Ul
LA R A R T [ M)/ o R o 2
A2 2019 MR R (EBR) BAE L3I0 SCAE AU L ifF
PR A, 2019 14-22.

RFER  FAERLPIZE El Nifio Modoki = {4 P It K F
TERKZE R AR AR i 1 22 5 [ ] BV IR R 27
2015,34(2) :255-260.

WA, 2 K R T 5 2 XU 5 AR I
R AR AR R BIWTFE[ T ] AU 5 3R
W55 ,2000,5(4) :388-399.

T2 R TP, W%, e i 52 20 XU K L I B 22 1)
PRI S LR ¢ [ )] R AR, 2016,40( 1) : 63-
7.

HU P, HUANGFU J L, CHEN W, et al. Impacts of
early/late South China Sea summer monsoon withdrawal
on tropical cyclone genesis over the western North Pacific
[J]. Climate Dyn,2020,55(5/6) :1507-1520.

HU P, CHEN W, CHEN S F. Interdecadal change in the
South China Sea summer monsoon withdrawal around the
mid-2000s[ J]. Climate Dyn,2019,52(9) :6053-6064.
JALLE, XBSCE P AR XG4
FPRFIE AT [ )] B4 4k, 2013,29( 1) :93-98.

L PR i | o N R S (N8 7 N RS Ra3 T B B S S
TS ()] R, 2019,39(3) :36-42.
FUJIWARA K, KAWAMURA R. Active role of sea
surface temperature changes over the Kuroshio in the
development of distant tropical cyclones in boreal fall[ J].

J Geophys Res: Atmos,2021,126(23) :e2021JD035056.



8 S S - S % 43 %

[45] WU L, WEN Z P, HUANG R H, et al. Possible linkage 1) :19-21.
between the monsoon trough variability and the tropical [56] T, Rresk, s =, S KE S X" KGR
cyclone activity over the western North Pacific[ J]. Mon M ALHITIZE[1]. K2 50,2012, 33 (1 H)
Wea Rev,2012,140( 1) ;140-150. 2):74-71.

[46] FENG T, CHEN G H, HUANG R H, et al. Large-scale [57] BT, kEIE. 2011 SRRk Z500 &5 K Vb S50 7y
circulation patterns favourable to tropical cyclogenesis over RERHSH[T].KEH,2013,28(1) :54-58.
the western North Pacific and associated barotropic energy [58] Ff&, ke , R, S TR WA I TR B W
conversions[ J . Int J Climatol,2014,34(1) ;216-227. PEFRBLH ST 1] /3% ,2014,40(8) :930-939.

[47] @ A7) YL RSPl AU AR AL A T (597 i S, AL AR R, 4% [, 55 B8 5 X HIR 22 %) 1323
WIFEHEREJ]. AR ,2015,35(1) : 108-118. ok 5 WUE R B [ OK AR [T ], AR, 2016,

[48] CHEN G H, HUANG R H. Interannual variations in 42(2) :156-165.
mixed Rossby-gravity waves and their impacts on tropical [60] BRARMI, EraHe k55 M. — KB & KR T 0930 o
cyclogenesis over the western North Pacific [ J]. ] LW AT )] B E R ,2011,27(4) 495-502.
Climate,2009,22(3) :535-549. [61] i, i PRGNS W [ M]/4tr &k

[49] WU L, ZHANG H J, FENG T, et al. Tropical cyclones FMERACE AL AL LM, 1981 :6-10.
and multiscale climate variability: the active western [62] JAIWES, TR, IERGEE , 55, 1L 7R B PR Bk 2= & Kt i
North Pacific typhoon season of 2018[ J]. Sci China Earth RN B RRAE 43 87 [ ] AR & 22 4, 2019, 39
Sei,2020,63(1) : 1-11. (2) :84-93.

[50] SHIM Y, WANG S L, QI X X, et al. The influence of [63] MEAE MRk, T/ ik, 5. & WU BE 55 2 1 (9 T 53
large-scale environment on the extremely active tropical JELJ] VRS54 ,2011,27(2) :264-270.
cyclone activity in November 2019 over the western North [64] FEAAC, 5kELSE, T/, R EE i 5] & H
Pacific[ J]. Atmosphere,2021,12(4) :501. VLR R BB A4 [T ] AR A4, 2017,39(3) :

[S1] BB, B8, FHA, 45,1949 ~ 2017 4F 8] P4 Jb KPP 4R 17-21.

e AR AL R AR T ER [T, VW VE B 4, 2019 (1) . [65] ZRE T, ZRILR, T, 5. — IR B TR & XU FE 9 RE
31-38. AEABE 0 [ 1] 0 TR 24 4l, 2018, 34 (1) : 133-

[52] T Fak. ¥ =5 2 e Py SUNE A A ke 11 F 5 3 e 144,

(1] PE2%4],2012,34(3) : 173-178. [66] FE&EF HBATHY, Ffif, 55 k= 5 WU T 577 Hl - 1

[53] BRI, MU, 2 58RI 208 25 RO Bk R 5 KRR T 1 IR L7 KRR AE XS L 20 Mr [ 1] W VL35, 2017,38(4)
YEHIBETE[J]. K% ,2018,33(2) :38-44. 33-37.

(541 /N, EBUE X EL & SRR 2= 6 XG4T [67] WU L, WEN Z P, HUANG R H. Tropical cyclones in a
PUAFRZR W AR ORI BE BE X L AT [ )] s AR 22 warming climate[ J]. Sci China Earth Sci, 2020,63(3) :
17,2017,33(3) :375-385. 456-458.

[55] &%, VF3008, 5558, 55,0017 Bk G R w38 B gl kf [68] EMANUEL K. 100 years of progress in tropical cyclone

SUMBEWRE M )] ARH 50,2012, 33 (1

research[ J]. Meteor Monogr,2018,59:15.1-15.68.



