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Analysis of Temporal and Spatial Distribution of Stokes Drift and Its
Correlation with Wind and Wave Field in the Bohai Sea and Yellow Sea
LI Ruopeng, YUAN Chengyi

(College of Marine and Environmental Sciences, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: Stokes drift has a critical influence on upper ocean dynamic processes. This research makes use of the wave re-
analysis data from the Copernicus Marine Services,as well as wind data from the European Centre for Medium-Range
Weather Forecasts to investigate the temporal and spatial distribution of Stokes drift and the correlation between Stokes drift,
wind field and wave field in Bohai Sea and Yellow Sea in 1993-2021 through vector empirical orthogonal function (VEOF) .
The results show that the surface Stokes drift velocity in Bohai Sea and Yellow Sea that ranges from 0.03 ~ 0.08 m/s is char-
acterized by southward in autumn, winter and northward in spring and summer. The first mode of Stokes drift shows the
characteristic of northwestward propagation, with a variance contribution of 49.1% , and the time series has a ten-year peri-
odical change, which is consistent with the first mode of wind field, wind-wave direction and swell direction, and the correl-
ation coefficients are 0.96, 0.83 and 0.78, respectively, indicating that Stokes drift has a very good correlation with the distri-
bution of the wind field, wind-wave and swell-wave ; the second mode shows the characteristic of north-eastward propagation
of the Bohai Sea and clockwise rotation of the Yellow Sea, with a variance contribution of 20.4% , and the correlation is
weaker with the wind field and wind wave, while the correlation is similar with the second mode of the swell-wave with a
correlation coefficient of 0.65, reflecting the characteristics exhibited by the influence of swell-wave. The Stokes drift direc-

tion in the Bohai Sea and Yellow Sea is closer to the wind direction and more different from the wave direction, indicating
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that the surface Stokes drift direction is more influenced by the wind field.

Key words: Stokes drift; vector empirical orthogonal function (VEOF) ; surface wind field; wave field
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Fig. 1 Climatological distribution of wind and wave fields
in the Bohai Sea and Yellow Sea

1.2 WARAGE
2256 1E. 38 bR (BEOF) 7 ik R P AV 2 9K oy
B Tz R —Fh Z e R, HIEA A
VS 14 = 475 5 9 (SR BE | ZBE | INFIE]) 3+t g ) ] 4
28 () 4 (0 — 48 37, FH ] 91 43 1F 52 bR
HURZAELE A , FRI LA AR S ML RIS | it 5
GAS R I LT, 3F L MRS S A R R L
[R5 B . EOF ZMH RLERAS T oE v
RN T2 L5 EOF ik 50 Fl Fhs ik
BRI, X XIZ XL S 2Ok, AU
R K /I 25 3 e 52 4 e 0L XL 64 T A8 Ak
FRAE . SEAHESE BOF 5 PEAE AT ok 38 28 7 Th ok
Wi, Hardy ZE°WE 2800 1F S8 /Mt Al 142 ik
K 1E A4 (VEOF) B 7 42 , e XU Ak B w4 )y 1ol
Syt (Gl R U 2616 R V) BOSE R R — AN

FUHBLEEHB F40% 5

HE W, A AT LA BT R B B EE . Zhang 4 PYR)
VEOF J5 k73 Hr 1 m e X (R RS o AR SCRI
VEOF 175 1% 22 i R (8 g AL J7 [ P> 23 A 7
LUIEAL I, KRR IR S

'x]] xln
X=|: : (1
xml xmn
U
X=|=
) .

b X AERRR MBS, U AV 3Rl m
JRGH IS [ KU

B 3R N B FE se TR A b e,
TRt i A3 DA ) 2R A ) AL B B AT T )
WAL ] VEOF J5 &A1 3 # o IR A 4% 1 KUK
[ AR TR 1, DA T BV A PR T S s B S5 DR
WS Z , ARSI 0% R 1) R IR [ 261 520 A7 o A
SOMTHE OB K AR 1] B4 7 B 249 R AP 2
{ERIEEY-.

2 HERE5HMW

2.1 HUEWIE

AT BEAR ST AR AT R LR i | SR
TERAE | B o B B 5 S e R A 70T B o EERP)
il S Y (119.49E, 34.8°N) , IFIR] N 2021 4 2
A, LR UE T [ R0 R R Tl (https://
mds.nmdis.org.cn/) , JUEL R UE 2 PR iE = sl
2 F SR o AT B R S R 5.5 mis Al
6.2 m/s, A] UL F- A3 A BCHE I O T S H o DRSS [) 2
BERE, & ARSI, MR B 0.67,
A IEA M o A 50 = T, SED A RO R S
ST E A 038 m Hl 0.43 m, FAMT
B g R T S , AR ECh 072, A
) IEAR S

HFETE TSI S SR B UIAH G, IR SE T
FEXHEE | IR A AR AE A T M S BRI . 14
Hi29FF WAVE MODEL (WAM) #EIR B, 4554
TR ENGAE 60 AR 0YA R = oA, 2RI E
ZERE 0 | WA O S R /N 1.0 m, B
BT E TR, BRI XA RO E A 1.0m, i
BB 0.8 ~ 1.2 mo LA E ok, ¥
WA E R 1.1 ~ L4 m. 4SO GRS e
B RS AR R B L ANE 3 FTR o i



20254£ 10 A MG, S W BB TR A A AR RIS R L IR I AT <41 -
1 AR F L 0.67 1.2
— ERAS AR 0. . —

12 b — Sk — CMEMS FXCAR:0.72
~ 1.0 | — 20k
“ 10
E ) £ 08
2 i
X 6 = 0.6
= &
% 4 ‘“; 0.4

2 0.2

0 L L L L L L L L 1 1 1 1 1 1 1 1

S F QN DD p OQ\ NS IR R I R SPSS

Qq, Q,-\, Qq// Q’b va Q{\’/ Qq’ Qq’ Qq’/ Qq’ 0q’/ Q,.\,/ Q",/ qu/ Q,\,/ Qq’/ 6.\// Qq// 0q’/ Qq'/

H 15 H 1
(a) iR (b) BRI

B2 20214 2 RERBHKENERESBESTETES TMERNLLER

Fig.2 Comparison of reanalysis data with observation data of wind speed and significant wave height at Lianyungang station in

February 2021
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Fig.3 Seasonal distribution of wave direction and wave height in the Bohai Sea and Yellow Sea
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Fig. 4 Climatological mean value and standard deviation of Stokes drift in the Bohai Sea and Yellow Sea
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Fig.5 Seasonal distribution of Stokes drift in the Bohai Sea and Yellow Sea
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Fig.7 Spatial distribution and time coefficients of the second mode of Stokes drift, wind field , wind-wave direction, and swell
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