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Effects of two types of El Nifio events on tropical cyclones landing in China

KONG Yunqi'?, FAN Lingli"*, LI Junjie'”
(1. Southern Marine Science and Engineering Guangdong Laboratory, Zhanjiang 524088, China; 2. College of Ocean and
Meteorology, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract In this study, the CMA-STI Best Track Dataset for Tropical Cyclones over western North
Pacific from 1951 to 2016, NCEP/NCAR reanalysis data, and COBE-SST dataset of NOAA are used.
According to tropical cyclone genesis fields, the tropical cyclones are divided into two types: tropical
cyclones in the South China Sea and tropical cyclones in western North Pacific. The response of tropical
cyclones landing in China during their active period to the Eastern Pacific (EP) type and Central Pacific
(CP) type El Nifio is investigated by means of synthetic analysis and other statistical methods. The
results show the frequency of tropical cyclones in the South China Sea under the two types of El Nifio

events has little differenc during the tropical cyclones’ active period. The rate of the South China Sea
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tropical cyclones landing in China for the duration of EP type El Nifio is lower and the intensity is weaker

than that during CP type El Nifio. For the duration of CP type El Niiio, the frequency of tropical cyclone

formation in western North Pacific is higher than that during EP type El Nifio, but the tropical cyclone

landfall in China is less and the tropical cyclone intensity is weaker than that during EP type El Nifio.

However, the difference in the landing rates of tropical cyclones generated over western North Pacific in

China during the two types of El Nifio events does not pass the significance test. Compared with CP type

El Nifio events, during EP type El Nifio events, the combined action of low sea surface temperature in

western North Pacific, poor water vapor conditions in the central troposphere, unusually low vorticity in

the lower troposphere, abnormal downdraft in Walker circulation in the sea areas with more tropical

cyclone genesis, and the subtropical high over western North Pacific which is more eastward southward ,

leads to fewer tropical cyclones landing in China.
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Table 1 Time of occurrence and duration of El Nifio events from 1951 to 2016

EP %I El Nifio F{4}

CP # El Nifio F{4

A 11 [ FRLET ] 1k A A FRLEmT ]
1951 4 8 H—1952 4E 1 J 61 H 1968 4F 10 H—1970 42 A 17 4~ H
1957 4F 4 H—1958 4£ 7 A 16 ~H 1977 429 H—1978 /£ 2 H 6 ™ H
1963 4E 7 H—1964 41 A 74H 1994 4£ 9 H—1995 4 3 H 74H
1965 4 5 —1966 4E 5 J 14 4~ 2009 4 6 A—2010 4F- 4 A 114 H
1972 45 H—1973 43 A 114H 2002 4% 5 —2003 4 3 H 74 H
1976 429 H—1977 42 A 6 1A 2004 457 —2005 41 A 114 A
1979 49 H—1980 4 1 A 54 H
1982 4F 4 H—1983 4E 6 A 1541
1986 4= 8 H—1988 4E 2 A 194 A
1991 4E 5 —1992 4 6 A 144~ H
1997 4F 4 H—1998 4F- 4 A 134H

2006 4F 8 H—2007 41 A 6 1~H
2014 410 H—2016 424 A 191H

1.4 K-means B xR

Pr SR M Y BE 12k ] K-means JET7 1,
K-means 277 1A R PR/ X G2 104 1 8 i, AR
IR LB, >R FBE B AR A A R PE B P e bR . &
Jetf e AT b, RS 258 A i BE pR 4k, 4K
Ja b n ANBAERTGR R 53R kAR T F R
H AR G ARRURE 55 v, T AN [) 2R 288 v () X6F G AR AL R
BN,

A GE T BT SURE B4 A O R A A B
i AR50 65 o i P2 S5 it , SE 7t % L2 EL Nido 3¢
PFTRIIZES , R A O A 7 ik, W S E T 4%
RGEFR AR T L RE A AR T 9 B S 22 3
F1 0T, 485 El Nifio H43 Bl SURE A2 M HLEE

2 73 El Nifio 4 T#w SR HERE
%if 1951—2016 4EFi2& El Nifio S5 % A5 1 ] 4%
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Fig.1 Proportion of monthly mean tropical cyclones generated in the South China Sea (a) and western North Pacific (b) during

EP type and CP type El Nifio events
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Fig.2 Spatial distribution of tropical cyclone genesis landing in China under two types of El Nino events and in normal years (a. EP

type El Nifio event, b. CP type El Nifio event, c. normal years, d. K-mean aggregation distribution results of the above three

tropical cyclones in two regions (k=2) ; black dotted box for aggregation results of tropical cyclone sources over the South

China Sea and others for aggregation results of tropical cyclone sources in western North Pacific, blue dot for EP type El
Nifio event, red dot for CP type El Nifio event, green dot for normal years)
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PRI XS B URERY 2 , /6 EL Nifio SR 3] ]

B 1951—2016 4F-Fiy ~Ulie 1 3l a9 (7—10 ) 44
A AUIE I B0 LA B TE B AR T—10 ] 40 SONE Y 5K
i, FXF P SO A i b 8 Bl A DL AT S, T
Py BE M gE T4 R WL R 20 AR E K bR fE E
Nifio/La Nina 35431 51| J5 3£ ), El Nifio/La Nifia 55
PER S/ NI TR B S H o 36 2 i B A i (BBl )
BOBdE A HETE T—10 H &R RIS F b m il
SUNEAE B BT ) S ) 32k i 6k Bl ) B0k i TR
WA BER L T—10 A W& KM R AR S
B, e b T R R TR AU AR L B ) B
T TR TR N )RR A DG R P A I OB il ) Rl e
Bz, BN RSB FAET, g Pl e
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Table 2 Tropical cyclone activity in the South China Sea during tropical cyclones’ active period (from July to October) under El

Nifio event
R T R S AR B R T A e B B AR
EatEs Y% A/ it Y% A/ iR/ SR/ it/
™ A % A~ A %o (m-s™) %
EP #1 37 0.725 14.9 17 0.333 45.9 18. 88 25.8
CP #l 15 0.714 13.9 12 0.571 80.0 20. 33 38.7
TE AR 135 0.978 16.9 70 0. 507 51.9 19. 89 24. 6

OIHTEE 2 ] LI A5 2K EL Nifio 5514 X 4
T AES BB R I B SRR . B, X T
VA B AT SUE , 66 a R R SIE T 3 86 , El
Nifio 5 {-30) 5] ¥ 15 b A= B AY A B8 2 L IE 3 4F
/b Hid EP AU EL Nifio 541 8] 4l 2> 0. 253 4~ -
A", CP 7 El Nifio S5 {01 ] {20 0. 264 4~ - A7,
X S5HWH T LERA —E W 2 El Nifo
SR A= Y B SORE , 25 SR 2 - CP 7Y El Nifio
FOEWIA L EP 7Y EL Nifio 55 {431 1] A= 5 A $0s <
BERCR R 0.011 4~ - A7 B T B A MR,
DRl e B A S 2 I 26 EL Nifio 554 % 2L 5] Fig
VAT SO AR AR AR R A

LYK X i v 1 g 9 AR SE , 66 a SRR
HAUIETE S, EP A EL Nifio 5 {439 /5] v <l
BRI ® 42> 6. 0% , T CP % El Nifo 5
SO PR A S B ik R LL I R AF R 22 28. 1%, CP
K1 Nifio 55 {4 1 ] #4717 0 %5 i % 1 EP & El
Nifio SFF AR 22 34. 1%, K, i@ 3437 P26 El
Nifio S {430 7] 5 ik o 6] A AT A8 5 i 56 ] 6, A
PSR 2B, EP 8 El Nino S04 19 & A= A Fl

TR AU Rt b [, B 7E CP &L El Nifio i
S I A T e A S H R ) R

B =, P TR S R Bl R R0, 66 a SReFh
WAHERE sh 0], EP B E1 Nifo 351410 6] g v 3R
BB RE A H 18.88 m - 571, CP #J EI Nino = {4

$01 ) e VA A A B i 58 3 R 20.33 m - T IR
A P WA SN B B SR E N 19.89 m - 57! 4 R A

RGN . EP R EL Nifio 541 [A] 2 fifi 5 B L AE
HAEmSS 1. 01 m « s™',fif CP % El Nifio 2 {430 [A] &
Bl 3 0 B OE B AR AR5 0.44 m - 7' L1 EP A El
Nifio F {5 1.45 m - s~ B CP %I El Nifio {4
1991] , P Vi AT SRR Bl 5 BE 45 EP &Y EL Nido 4
$Y 1) 5 oty o O 54

5 PESIETE S EHI M El Nifo =411
B P K EF A HFSEER R ERESR

[l #, 5%F Y AU AP P I e AT T SE I X
TIGIERA R UIE, 2 3 T if B A R (BT ) %X
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Table 3  Tropical cyclone activity in western North Pacific during tropical cyclones’ active period (from July to October) under El

Nifio event
PRV S U A 1A PRV S B B A
EatEs Y% A/ it/ Y% A/ LT 5/ %
™ A % A %o (m-s™") %
EP 71 211 4.137 85.1 0. 961 23.2 33.29 74.2
CP #l 93 4.429 86. 1 0. 905 20. 4 30. 26 61.3
TEH# AR 666 4. 826 83.1 214 1.551 32.1 32.88 75.4

S3HTER 3 AT LAPIAL AR H 525 EL Nifto 2 {4 X 4
NG B B P JE VR G SRR B R,
FERT TP AL AT A B FAGH e, 1951—2016 4
PO S IE S R, 5 e R SO AL 2, EL
Nidio S0k AE 391 1R] 7 A6 P 1 A i ey <
YIHIE F 0w /0, Horp EP U El Nifio 5507 11 [a] fw />
0.689 4~ - A", CP # El Nifio 351k /> 0. 398
A« A7 UL BIBR RS, G4 RS NS R
SO RSB AR — B, % P26 El Nifio 5041
[i] R R SR A B A, 0 K B e T DX A ) A
SJER2E 5, EP B El Nifo =504 & A= 11 18] L. CP #Y
El Nifio 5 4 J& A5 10 [8) A= B i #RHE e 0o i 2>
0.291 4~ - A7, R HAHE S0IE 76 3h % 301, EP AU El
Nifio 2544 [t CP #1 El Nifio 254 8 A ) 75 It A&

2R Q00 I 915l RN ES R DN TS |y N R E S 2 W i
1951—2016 4F-H45 < E 7% 20 e 01, W5 28 E1 Nifo =
[T e e 8 o T e o [ R s S W S 01
% E1 Nino {3 /8] /> 8. 9% , 1 CP % El Nino =
PF /> 11, 7% o %F b 95 28 35 0 1) P e B Bl 1
i, 5 rg ¥ Pl SBEAE S, CP Y El Nido 554 [] 4
P AETE P E A BB R H EP AU EL Nido S5 1 1]
P B R R 2. 8% , 22 Fe A il it = P
f . BV EL Nino SE48Y A A AN AT P AL RSP 4
e R E L HJZ P92 ED Nido 5449 ] pH 6K
SRR SUEAE R o 25 S T et T
PR S: , PRIH AN ph 85 Bl 9B B R R, 26 EL
Nifio Z 4% 55 Fifi v [ A9 7 A K1 3 R A€ 5% el
NTE N

O = YA RO PR R AN B B R L MR A S

R P SEAH I, TE I 66 A3k 1 #Ray i 1 3%
191, EP £ El Nifio S 19 ] 74 b RSP i <Ue 8
Bli#ERE R 33.29 m - 57", IK ] & K], CP R E
Nifio =54 18 8] PG Jb K - ¥ BT e 6 Bl i 3 K
30.26 m - ™' IR FER A KRGO, IEF AL R
SRR RS B9 BE h 32.88 m - T A EI A K
2, EP B El Nifio = {4 B[] Lt 1E & 4% fw 5 0. 41
m « s, 7 CP %Y EI Nifio 21 6] PG b AP 1 AT
ARt 58 B A I W AR 5 2.62 m - T 4 EP
%1 E1 Nifio F W] 55 3. 03 m - s™', B CP A EI
Niio {73 1] P4 A6 V- ¥ Aoy A0 6 il 5 B2 L EP
A1 EL Nio S 1 ] %5 i 58 2 55 o

6 HIEERR

IR BdEG A R R B WI2E EL Nifo 544 gt
i L A AU A B D B I R o R G AUIE Y
I BN 32 M THNRLEE 6 I )2 2 KR SRR S5 3 2
T LA RARJZ AT i BE 30 1 XU D) A8 45 50y ) 2 R 5%
w0 S A AT R, A B B U Bl
W1(7—10 H ), W2 El Nifio {4 1 [1] ¥ 1 if B BE
-850 hPa i dg AHXT A EE (700 hPa L% 500 hPa
fr#as BE IR 5 (Walker ) R S5 AR E R I 22 1H
Yy, W] LATE R S P26 Kl Nifio S50 Hiy SURe 7 53¢
Y25
6.1 BHEHERE

EABFITULI, H T P B AL T RS
B, PHAL AT 7 i P SIE RS 20 BE AR Dt 2R, 52 i vh
RN Bl /0 . #E EL Nifio 4F, P4 P
T 7 102 VG ¥4 T TAE T Ut J32 5 i AR I, BV R 9
iR S S O A, B 6 B S T TR AR R PR R K
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Fig.3 SSTA difference field (EP type minus CP type) in tropical cyclones’ active period in western North Pacific from 1951 to

2016 (units;: °C, dotted area denotes passing the significance test at 90% level, colored area for SSTA difference)
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