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Fig.1 Distribution of global swell index averaged over 40 years
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Fig.2 Distribution of global swell height and period distribution averaged over 40 years

B2 25 1 T 40 a 249 A9 42 BRI IR 0 i 8, P9 KUY T YR 202 e AR ARDA R . G il e BEL 42 B4 g O 38 7 78 KL
7 e U 9 9K Bl BT A T KR A B s 24 T B TR T XU X i 28 A DA 3 4 B R O e R X I
F4 9 TR 22 AF P S R T 2 o IR EL IR B e R B T W A 2 e B R, DR 1) R e
g, 1B 2 RIS I T 40 a SRR g BRI IR P 2 R (A B R AEAR AR Hh BAE DR L b~ BRI IR F
P JE /N T 10 s R R T RS 2 R R KT 10 s, BUTE Z . M ORTEIA BRI ER . 5
I R 908 e 19 8 1) A R AR A (] A9 2 o = R A TR P 25 AR B R T b Bk R AR T S T TR 2 )
FARES TR PU IS . ol T R 0 AR A R It 14 BEL S 7 T~ R A R AR B 5 o B9 R B R A A Y
PG IV J5) s F 8 VRS- 45 3 S0 5 T 5 R A K 3k 5 5 e A R BRI TR T R T s AL RS — B TR L
TRLF- 22 A 38 1 R 1 it P B R o gl ERVIIE T I TR T R R 4 T Y I TR 1 A A A T SR

SN I N R E S (R R1 OB BTER (B E A )

AR AR 4 BE Y Stokes S 23415 QAT 3 BT 78 o 23 531 B 26 1] F1 235 1) P J77 T8I 2K BF 58 2R K SF ¥ 19
Stokes #EfL . Hilf] Stokes FL 2 A A VY J7 1] B9 IR iz L 28 1) Stokes FEIA I 22 7 A 1 AL T 18] 4 35 IR g
18, BAROK T AR KT VE H AR 2R B B 26 0] Stokes I 0] PH 9, FERT AL ZE 15 KA BB R H . £ 1)
Stokes EEULTE R AL AR I N (0] o538 L B b 45 B AW K 2 ) R B i is . 5 EETE A F R R OROF
T 2 R SR 1] 25 3H Stokees IR WA 58 T AE 2 BR  H A RSP 9 AR 30 5 B 52 e S [T A 48] = f T N 40°S
— BLREAF ] SR8 AL, O AR FIK T 5N,

T T TR R AIE 5 (B9 Sk 6 B 30°S AT, 2SS [l 150°E~60°W , 23l 40 a [A] 28 1] Stokes i (9 4F- PR A% £k
K. 18 4 45250 R PR AL 1) Stokes S AE AR PG 7 ] BAFAE— 2 Y22 S0 B 90°W RIZRR B dt 1), H
Stokes FERAELH AR ; 140°W~90"W g 14 32 By pi 1) * 390 3, 12 8] 3 FBLAT /) 4R W 4 38 50 1 {1 4 28 /0 5
150°E~140"W ek BRI N LI Stokes F A BIAEM /RS MM B MiEd, X540 a FHER
718 P 2 SRR R — 0, At A S T R R T TR L A R AR - R AR I FL RIS 0 Y Stokes 5 IR R AR 2
BAL 1 iz JC I O 2R i B DR R AR B b 1) s A2 L B as B K AU R OR A TR RV, 34k &L 3
REEARM 210 Stokes BRI A M AT HRHAE S 40 a P21 ¥ 2 10 I B2 23 A3 o AE 2 A HARBL Y, i ik — 20 R W] T
EATZ 0] REAF AR BB OCOC AR B R PE AR A B9 L 1] 38 Stokes 5L 23 % ol 18 DX I i) ¥ 3 T I B2 7™ AR 52
Wi, i 3z 19 v 7K 36 22 W AR T8 9 SST 23 AR, i iz (19 74 7K D20 W % 38 X3 By SST 22 71 .



23 AR IR L AF R FHE Stokes BRIRTEE /R JE i 2B i AR b A9 B IR AR T 179

B KR PR B8 R A A i At 0 TG i S 1) 2 R 7K B8, g 2 BRI 1 T YR A Stokes I Y &R TS L 45 A
B3 4,855 % B A ERA TR IR A0 A FRAE , B — UK UESE 1 25 ()38 FL R (150°E~60°W, 40°S~10°N) [ g AT 7 1
R V4 R T AT R R KR I B S . AT E R JE B4 19 Ninol +2 ,Nino3 ,Nino4 Hl Nino3.4 4§ $4 43 1|
5 X Ninol+2 X (90°~80°W,10°S~0%) \Nino3 X (150°~90°W,5°S~5°N) ,Nino4 [X (160°E~150°W,5°S~
5"ND Al Nino3.4 X (170°~120"W, 5°S~5°"N) (1% [X 5 - 157 ¥ 1l 11, 3¢ 6 X Sl 449 7 7 08 BB A T RSP TR TR IXC, T
DASIMER AT g RSP R AR5 6 T i — 28 T e R e R B 20 3L,

StokesiE i
HE/(m-s™)
0.10
30°
i 0.05
15
N |
0° 0
S &
15°
-0.05
30°
e == — £ - - : -0.10
150° E 180° W 150° 120° 90° 60° 150° E 180° W  150° 120° 90° 60°

()% 1] StokesiE i (b)# 1] StokesiZ i
o a S X4 1) Stokes I LA A PG 1) 45 5 1] R 1E ;s B b YA X A9 22 17 Stokes EE9E LA A #1467 8] A 1E 5
LR 10 a TR RERE L8 T,
B 3 ARV RS I 40 a 1Y Stokes L3 4 A

Fig.3 Distribution of Stokes drift in the middle and low latitudes of the eastern Pacific Ocean averaged over 40 years
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Cooling Effect of the Stokes Drift in the South Pacific
During El Nino’s Decline

DONG Xiang-hui', WU Ke-jian', LI Rui', XIA Hao-feng’, CAO Tong-gang’
(1. College of Oceanic and Atmospheric Science » Ocean University of China » Qingdao 266100, Chinas
2. PLA Navy Submarine Academy , Qingdao 266199, China;
3. College of Environmental Science and Engineering » Ocean University of China » Qingdao 266100, China)

Abstract: The variation of sea surface temperature (SST) in the equatorial eastern Pacific plays an impor-

tant role in global climate change., and waves are an important factor affecting sea surface temperature. In

order to further study the impact of waves on the global climate, the relationship between Stokes drift in

the South Pacific swell region and El Nino is analyzed by using the reanalysis data of wave parameters and

sea surface temperature published by ECMWF, the methods of EOF analysis, and advanced-lag correlation

analysis. First, a swell index and various wave characteristic values are selected to summarize the charac-

teristics of global swell. It is concluded that the swell is more dominant in low latitudes, southern hemi-
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sphere, and the eastern boundary of the ocean. Based on this, the swell region of the South Pacific is delin-
eated, and its role as a channel connecting the Southern Ocean and the equatorial eastern Pacific is found.
Furthermore, the influence of Stokes drift in the South Pacific swell region on the SST in the equatorial
eastern Pacific is studied. The results show that following the occurrence of El Nino event, the meridional
Stokes drift in the region will be strengthened, so the wave induced Stokes drift transports the high lati-
tude cold water to low latitude sea area, thus cools the low latitude sea area and accelerates the decline of
El Nino, affecting the global climate. This paper not only provides a new idea of explaining the decline of
El Nino, but also opens up a new direction for the study of large-scale effects of waves.
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