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Abstract: Based on the CMA-STI tropical cyclone best track data from 1951 to 2015, the tropical cyclones
activities over the Western North Pacific (including the South China Sea) in strong El Nifio years are ana-
lyzed. The features of tropical cyclones in 2015 and their corresponding atmospheric circulation characteris-

tics are discussed as well, for the year 2015 is the strongest El Nifio year since 1997. The results show that
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in strong El Nifio years, there are a larger number of TCs in the first half of the year and smaller number
of TCs from June to October, and fewer TCs land in the whole year. The TC genesis is to the southeast of
its normal and they tend to recurve from northwestward to northeastward. TC activity in 2015 is in accord-
ance with the laws above. There is a large-scale anomalous westerly over the western equatorial Pacific be-
fore El Nifio gets mature, and a strong El Nifio weakens the Walker circulation. Both of them suppress the
convection. Besides, the subtropical high is located further south, making the ITCZ move southward. All
these factors result in fewer TCs in 2015. In strong El Nifo year, the strength of all the TCs is stronger,
and this is due to the weaker intensity and smaller area of the subtropical high. There are more TCs form-
ing in the southeast part of the WNP with stronger intensity, and the number and intensity of TCs in the
northeast part is in the opposite condition; TCs generating in the SCS is fewer and weaker than normal as
well. The TC activity characteristics in 2015 accord with the above rules and they are attributed to the
eastward western ridge point of subtropical high and an anomalous northwesterly over the WNP at
500 hPa.

Key words: 2015, Western North Pacific (WNP), tropical cyclone, strong El Nino, intertropical cover-

gence zone (ITCZ)
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Fig.1 Time series of normalized SSTA in Nino3. 4 in TC active season

(bar) and number of TCs (line) from 1951—2015

(Dashed straight lines denote 0. 5 standard deviation and solid lines denote 1. 0 standard deviation)
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B [F R £ . it L5k EL Nino 48 2419 TC 4
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BRERE TC R 5.3, FE2HFEHH 7.0 4, H
Bt TC i gm's TC DNEM 19. 8%, /N F 248
Py 26.1% . Wang %5(2002)3A 38 El Nino 4
i KU 0 A AL e 2R B L O AR 28°NL135°E &
AT E P b ) AR G B A o X AR A AT BE R 1 AR il

G XA B BRA . AR SCER xR EL Nifo 4F JE
J& 2015 4 & KA RFAEJEAT I BAR A 1538

2015 4F g 4FAE P4 AU K 7 0 g 9 3 A 2
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5 5 EL Nino 4R B 00 . 0 T Z4F-F B . 5 MG
BRZIL A 18 445 TC. T 5 El Nino 4543
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5 XA Sh AR E . B & XU BR 2= A2 A TC i
A BB TC Bl . 2015 48 1—5 J 34 5 7 4
G5 TC.6 AL 2 45 TC, 2 T 2471
fE. X £ W] 2015 4F b AR A R TC i £ . [7] L A
5k El Nino 45 65 KUAY TG S RLAL .
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AR 5 S T LS AR B XU R A R SR Y . R
AXG it T ok El Nino 4F 6-—10 A TY LI I i JiF
TC N s B (% 2), 7] LLE 3, 3 El Nino 4 F
Al TY KU BSREER TC 14. 1 4, 2 F Z48F
I 12,9 4. TY K UL B AR A g5 TC 1 L il ok
T1.9% i T 24 P 63. 2% . ACE 45 #th 4%
Z -2 K

2015 AE G WG Bk Z= 4 % TC 19 ACE 48 8H
783164.0 m® » s 2, 5% AR I i . 45 4 3 El Nino
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Table 1 Number and intensity of TCs over the WNP in strong El Nino years
EENS——
2 151 o 4% TCAH/A
g ACE % il %ﬂﬁ %7 ACE %'y ACE
SR R s S T R I
PHOA s AU B e R s
1957 4¢ 22 1286575. 0 5 22.7 4 222750.0 15 768950. 0 1 1 4 5 4
1965 4F 32 1083236. 0 8 25.0 8 72600. 0 22 919511.0 2 5 6 7 2
1972 4 31 999050. 0 6 19.4 2 45050. 0 24 804350.0 3 7 5 6 3
1982 4F 26 839113.0 4 15. 4 4 96550. 0 20 688063. 0 3 4 5 5 3
1987 & 24 815650. 0 5 20. 8 2 20050. 0 18 714125.0 2 4 4 6 2
1997 4£ 26 837844.0 4 15.4 3 67809. 0 20 681687.0 3 4 6 4 3
5 El Nifio 4F -5 26.8 976911. 3 5.3 19.8 3. 87468. 2 19.6 761889.3 2.3 4.1 4.7 5.4 3.0
ZAE Y 26.8 718412.2 7.0 26.1 2.8 66960. 4 20.4 548561.8 1.8 4.0 > 5.0 3.8
2015 4 27 1089728. 0 6 22.2 7 226946.0 18 783164.0 2 4 3 5 4
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WoF 7 2 4 3 FSCE RS W L 2015 4R 5 K6 Bl 9 B K
1973 A DLSR it , 247 6 AN ERE R E B & Kb F 4
ANE OB Bl o B Ak B 5 B KU B RO T R [ B

SRR IRGH Ry 29.6 moe s O 1973 AR RIOR R
(AIAREE.2016) . MBS & RORPE. 5 &5 KB I 2 A
RLEEHRLIK 10 A BB 7R ik & KL Wi 10 A
HEATVE P BE 5o 5 . 5 £ XU 3 2 R i
SO ) UZ L R 2015 AR R T iR 2 1 B XL OB EE ]
8,2016), 2015 -4 4F & Kk i 57 ANFE T8k B .
HELTHR 684, 1 {20 (E KA 0 ,2015)
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Table 2 Number and intensity of TCs stronger than TY over the WNP in TC active season in strong El Nino years

TY KA BsBE dig's TC  ACE #54%/

TY KUk F5&EER) TC A0/ 14

1 TCAH/A WLB/ % m?es? 6 H 7H 8 H 9 A 10 A
1957 4F 12 80.0 757150.0 1 1 2 5 3
1965 4 14 63.6 861986. 0 1 4 5 2 2
1972 4 17 70. 8 776325.0 1 6 2 5 3
1982 4f 15 75.0 657013.0 1 3 5 3 3
1987 4f 15 83.3 698325. 0 2 3 3 5 2
1997 4 14 70.0 644526. 0 3 2 3 3 3

# El Nino 4£ -1 14.1 71.9 732554, 2 1.4 3. 3. 3.9 2.6
ZAET-1Y 12.9 63.2 505865. 3 1. .5 3.3 2.7
2015 4¢ 14 77.8 761300.0 1 4 3 3 3

2.3 TCERRXIBEBHHEESH

# El Nino & J& 4 11y, TC 1 U5 #b 25 B i 1%
i 4= (Chan 1985; 2000; Dong 1988; Wu et al,
1992; Chen et al, 1998) , 31 [X It GE 8 -7 22 ¥ < At i
[@] (Wang et al, 2002), 1 La Nifa 4 &4, TC
T 1 245 AR o5 A PG — MERF SR I R AR . O
210 7 L El Nino 484 2 TC W12 4 & A m R4 J7
i A, B HE A [ U  TC B A e D
(Chan, 2000), KA 514811 T 3% El Nino 4F
Fidb AR PEAR B (0°~15°N . 120°E~180°) (£ 3) .
VAL A 7 AR b3 (15°~30° N, 120°E~180°) (2
4) DA KT E R (0°~23°N,105°~120°E) (% 5) &
UG BRZE A g 5 TC 1A B0 8 08 B L X LR AT T4
— > TC 1 Ik ) 7 XU 58 S5 s o0 07 1 1 22 4
FEAE N BIBZ TC e XIS dndE. W 3 iTUAE
F, 5% El Nino 48 75 46 KPR B A4 9 4
TC. 5 R4S TC 1y 44. 4% ,1987 4F 31X — H ] £t
FIRF| T 61. 102 £ im KT 2441 29. 4%,
MENAGKREBET 10 AW 1.8 N5 Z4FFHH
Fiop Hof B B i F iz s K i 4 5 TC ¥ £ F W
4, 5% El Nino 47 1 8] 3X — X3 ACE 58t K
TFE2EFHME. & 4 WHPEIE R TR IR O
i El Nino 4F ik — 30 P44 i 7. 2 4 TC, o [R] H1
AV AT B G S TC Y 36. 7%  ZAE 1A ECH

10. 8 4>, i g5 TC 19 52. 9%, 1fif Fr 45 5% EI Nifio 4F
[ EL & A B 3 50% . 5% El Nino 4738 [ 5 ifg 7
A 3. 7 A TC, SR IL R 45 TC 1 18,
9% ,ACE 8%k 299961. 2 m* « s *, NI E 5
ZAE- PG AR . N TC & H 19501 K& . [ oR El
Nino 4 8 A AWM TN TC KZF ¥ MZ 0.5
ASHh HA ] 3 2R BT r i TC 303 2> T 248 °F
Y.

56,2015 4E & XA 43 A 5558 El Nino 4F i —
PR — B0 - AR BT P A6 R PV AR R R Y S
TC %l 2 - 98 B2 K s 48 BT AR L) TC £ 2L
SR FE AR /N . HK, 5 A sE EL Nino 4FAH HE . 2015 45
PUdb RPHEARE AR 7 41~ %5 TC. K T 58 El
Nifo R E. I H FEEPF T 7.8 B H . H
ACE #5 %% 3% El Nino 4F Y% &, i 2 1 2015
X — X g5 TC SRR K. 5 X2,
PHAL R FEARILER AL T 8 A4S TC, & Tt El
Nino 4F )~ F-2H{E . H H F 24 F 9.10 BT, 8ok
BET 5 - ACE $5 8% 5% El Nino 4F -3 AL, £ H
X — X g5 TC 58 B2/ 2015 4F e 1 2= B
1) TC 5 H A 5% El Nino 4F 2w 2 w55 . 58 & K
M % H AR A, 9.10 H G RKAEPE b K7 R #R
LA 5 2015 AE B IFA —B, XWA
T AR TC i, i A 8T R 38 TC i
2 ESCE R 3.4 15 o At X — B i A
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Table 3 Number and intensity of TCs in the southeast of the WNP in TC active season in strong El Nino years
45 TC digis TC  ACE 54t/ 45 TC AU/ A
AE/ A M/ % m? e sT? 6 A TH 8 H 9 A 10 A
1957 4E 5 33.3 368575. 0 1 1 1 1 1
1965 4 7 31.8 401018. 0 1 3 0 2 1
1972 4 11 45. 8 584800. 0 2 4 1 2 2
1982 4 10 50.0 428950. 0 1 3 2 2 2
1987 4 11 61.1 555925.0 1 3 3 2 2
1997 4 10 50. 0 497730. 0 1 2 2 2 3
3 El Nino 41y 9 44. 4 472833.0 1.2 2.7 1.5 1.8 1.8
ZAE- 1Y 6 29.4 269201. 7 0.9 1.1 1.0 1.1 1.8
2015 4F 7 38.9 482911.0 1 3 2 0 1
FE%k 3, BAHFILKFFRILE
Table 4 Same as Table 3, but for the northeast of the WNP
%% TC W% TC  ACE fi#l/ %% TC A M1
A E/ A M/ % m?esT? 6 H TH 8 H 9 H 10 H
1957 4E 6 40. 0 256800. 0 0 0 2 3 1
1965 4 11 50.0 495918. 0 1 1 6 2 1
1972 4 7 29.2 145500. 0 0 3 1 2 1
1982 4 8 40. 0 224700.0 1 2 2 2 1
1987 4 4 22.2 116475.0 0 1 0 3 0
1997 4 7 35.0 191819.0 2 1 3 1 0
3 El Nino 41 7.2 36.7 238535. 3 0.7 1.3 2.3 2.2 0.7
Z AR 10. 8 52.9 247458. 4 0.5 2.3 3.6 2.9 1
2015 4F 8 44, 4 219316.0 0 0 2 4 2
x5 EAXR3EHEE
Table 5 Same as Table 3, but for the South China Sea
%5 TC g5 TC  ACE 48%k/ 45 TC MU/ A
NEUA B/ % m?PesT? 6 A 7A 8 A 9 A 104
1957 4 3 20.0 24025.0 0 0 1 0 2
1965 4 5 22.7 22575.0 0 2 2 1 0
1972 4 6 25.0 74050. 0 1 1 2 2 0
1982 4 3 15.0 34413.0 1 0 1 1 0
1987 4 1 5.0 5425.0 1 0 0 0 0
1997 4 4 22.2 19279.0 0 1 2 1 0
ok El Nino 4£3F-1 3.7 18.9 29961. 2 0.5 0.7 1.3 0.8 0.3
Z AR 3.7 18.1 28688. 6 0.6 0.8 0.8 1.0 0.5
2015 4F 2 10. 2 8408. 0 1 0 0 1 0

El 2a Fl 2b 45 T 1997 F1 2015 W4~ 58 El
Nino 4% 6—10 H 45 TC 1y ¢ 42 Bl A 4t e, 4]
P45 H T 1998 43X — La Nifa & (& 2¢) L F 1989
U 2D X —3E ENSO £ oL, fTLLEHR. 5
1989 4EAH L . 1997 45 2015 4F TC J5 Hiufw 4 1 » IF:
HENSERZ ZIMWER, KA T R 65 w0 fi
#r. i AR E R TC B R AR D M 1998 48, TC
PSS AR PG . X R T LA SRR £y
FAF L AE A B A RE A% 2 A W] ENSO % 3¢ T 75t
KV TC R 3l A% .

3 2015 4R FAGH SURETE 3 Ak 1Y Al e
JE A

3.1 BRIEEREXGZERE SR

3 451 2015 4F 6—10 F SSTA J% 1000 hPa
JXH B S L 0T LB B 2015 4E T 4R R R OKF 2R
El Nino iR C & Lk BAAIEF R ZL., 5K B MIE
SSTA HIXt R » 77 38 PG A6 K77 8 7 i SSTA , IF £
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Fig.2 TC tracks in TC active season in (a) 1997, (b) 2015, (c) 1998, (d) 1989
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(Solid lines denote 26 C isotherm in 2015, and dash

lines denote the climatological 26 C isotherm)
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BRI A0 0 A B CHE 5) . R 3 28 A A R 45
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LRI AL S AR R L X0 L TTCZ A7 8
B AR T TC A4 B (Lis 1988) 5 5% —J5 it » 354
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TC %5 TC By LBt # 4w 2 (3% 2) . i X R
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Fig. 4 Pressure-longitude section of w anomaly
(unit; 1072 Pa+ s ') averaged over the equatorial

Pacific (5°—25°N) in TC active season in 2015
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Fig.5 Wind field anomaly (streamline,

unit; m+ s ') and relative vorticity
anomaly (unit: 10° s™') at 850 hPa in

TC active season in 2015
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Table 6 Characteristic index of the subtropical high
in TC active season in strong El Nino years
il 5 il v fif WA SRR/
HL e R #/10° 10° km? -

/°N /°N /°E km? dagpm
1957 4 24 30 126 17 36
1965 4E 22 27 110 13 23
1972 4E 23 28 124 15 22
1982 4 22 28 118 19 31
1987 4£ 21 27 104 30 65
1997 4£ 23 27 108 26 36
# El Nino 22.5 27.8 115.0 20.0 35.5
AR
ZETY 241 2001 116.3 21.3 39.9
2015 4E 24 29 113 21 39
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Fig. 6 Pressure-latitude section of w
anomaly (unit; 10 % Pa+ s ') averaged
over the West Pacific (120°—170°E) in TC

active season in 2015
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Fig. 7 Vertical wind shear (Uszg wpa —Usso nea )
anomaly (unit: m+ s~ ') in TC

active season in 2015
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130°—170°E in TC active season in 2015
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