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Fig. 1 The study area and its bathymetry topography
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From light blue to dark blue, the water depth ranges from 10 m to 160 m;
the multi-color line group is the measured tracks of drifting buoys

(numbers are codes)
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Take the first invertible currents field as an example, the images on the
left and right represent satellite remote sensing images observed in the
same sea area and on the same day at 8:30 and 9:30, respectively; the sol-
id line box in the left figure is the template window; the solid line box in
the right figure is the matching window; the dotted line box is the map-

ping of the template window at the same position in the search area
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GOCI-derived sea surface currents field at seven intervals on August 5, 2012



MAEEd 4445

122° 124° 126° 128°E

120°

122° 124° 126° 128°E

120°

9:30-10:30

8:30-9:30

122° 124° 126° 128°E

120°

122° 124° 126° 128°E

120°

11:30-12:30

122° 124° 126° 128°E

120°

14:30

13:30—

53] s3]
o o
o0 o0
S IS
— —
° o
o el
IS Q
— —
= o o
o v
“ o — o —
| = | = |
o N =3 ] (=3
D - @ - @
S & X
= — —
o o
N N
N N
— —
° °
= o
Q Q
— —
o o
o0 oo
—_ —
— —o
=)
gz

El5s 20124F8 H 5 H 740 B OSU B3 5 i R R 4 1

Fig. 5 OSU-derived sea surface currents field at seven intervals on August 5, 2012



7T RN BT RS T B GOCT [ i K OSU 5 3 2 It 4 B JH P 5 7

120° 122°
40° ——t - et
N Aerrst SR
e sfd

e (]
o 000001) { 728 dom Cir) b

o c BN b | LeePo 0wl Tl B
R 1 e I I 1
Moy B rn i e, Ty e M = e o T

.
Tt 5 oo 0

38° 4 e @
e T s
p =

ot

36° 1

34° -

e — — 22 T
<'E'_)('_>c: [

32°

Bl 6 OSU B ¥ i M, 1) I v 58 4 A1
Fig. 6  Ellipse distribution of the Yellow Sea M, tidal
current simulated by OSU model

W (L0 ) 2R () B £ e %

Blue (red) means clockwise (counter-clockwise) rotation

5T 3024 Hu 250 A 24598 — 3. 78 i
T3, 3 I % DA T A DN S A3 O S A T e e
kA T 284k, S5 S hiids s it i AR A AR

ARV R GE LAY B 3, o M, 40
(RN o R A PN =R i W W= SR VA T
M, SR AL, [ 7 J& OSU B 2CHLHL Y M, 4318
) T ) TR, 0 € s i A A 8 90 VA DX 7 A I A,
Pl 2 DA G A5 s 1 3 st A 1) B9 2 H B T D R
gt 454 Kl 5 OSU it 3 < & 43 A 1% 00 L 6 1
M, ) G (B3] 3 A A 00, IR 3 B, AE B T X LA S
TC A5 R TP 1 33 T R RGAH BAE T, 2R
55 I XA AE 1A T80 DX (1L 7 o 0 A 23
1), RFIZ AN B SR P U0 B O R A S
43 IDERERBHIHTIRE

TR R A AL T R ) Ay
7 CAE ), K OSU #5045 1 5 GOCT [ i 1) i
HEE R TR S AR KRR 2. Ik, AR SCHEER
T GOCT JZ {8 i 37 Hh i ) a0 43 5 OSU 5 2 45 2R i
AT HHR, X6 T8 330 77 A 2K BB A T AR 7 2 L, 9 ok
TR R AR

H1 4.2 95 ] 1, OSU il it A =X Al 0 il it 547 LA
WER HUAG B . X T GOCT 2 18 i 4 1 ) o 42 B, 1)
B O R R T, FnbR OSU A S5 R 4 BT
AT R R BEAS B AR, FRRERER 7 AR

40°

38°

36° 1

340

32°

7 OSU BB DL B M, 233 [+) 1)
Fig. 7 The Yellow Sea M, with the same tide simulated
by OSU model

SR A, B (0); B IRIE, SAL: oms 215 T L B2 A
The solid lines are the delay angle, unit is (°); the dashed lines are the

amplitude, unit is cm; the red dots are the distribution of no-tide points

N ARG AT R, RECH S R . T A
o — S S, AR SR FH B A B 7 3 S ki
HEAT -1 20, B 28 GOCT S I T 7 ek 2= 4R 1 7Y
AU AR B T 5 0 AN o Hu S5 4 i Oy
TR VT T W0 v B B . AR TRV B GOCT L 8 I
YT AR B A IR O, LA SR 5 A [ AU /N — e
AR A% T A0 EL AT B 1) — B, R A AR 4 b S
WL BIF 90 1A S5 2 4 1 T A A

Xof TV AL b 0 A B B, R R A B T
Ui, FNBR OSU A5 R 45 5 v A & BT A W Ui 43 1) ) Ui
BHRAT B R, PR EAR TR 1A R N
IR ATV 28, ARBCT SR U, SR AR TR
VR T AR UK 2 A L T 4 T AR B A5 T T 1 0 O 4K
Wit o 8 TR I AL PR A Y T k(O £ ) A BBy
W (L0 55, P Y ., v 4 B A ) 9 AR 1R
B A [A]— B 2 B 22 (RN AT w. v St
44 BIREBIESXXTLE

F T e 5 T U 2R 8 A AEAE (A5 B i Vi IX A Ik
YRR AR B A, X I S B s A T R AR VP A ) e 2
A KAIRZE . A SCER ST OSU #3455 2 A 1741 225 S
X GOCI JiZ 7 Ji5 $2 B A OSU A5 28 3R B A4 0 37 5 40
HEAT 43 DX B, B S 0 O T P DX VAR v S I J
(1] 9b DX I ) o7 5 30 06 10 IXC ) B 7 0T o YAl ([ 9a



MAEEd 4445

0.50 v
-
L] . -
0.25 .
L
fon L[]
‘U} -
g 0
{ -
”%--ﬁﬁﬁﬁ
o JREGHR
201246 27H
-0.50 : : : :
9:00 11:00 13:00 15:00
UL i
0.50
-ﬁﬁ@ﬁ
o PREGHT
0.25 o
-
L
i . .
E 0 . .
= M
L
-0.25%
201246 H27H
-0.50 . . f .
9:00 11:00 13:00 15:00
R s i)

0.50
-
0.25 . . .
L ]
= .
£ 0
3 .
025} o iFhRifAL
o RPN
20124E7H11H
-0.50 R
9:00 11:00 13:00 15:00
L0 i
0.50
o TR
o PREGHTE
0.25
fon -
‘m . -
g 0 :
=3 .
-
:
-0.25
20124E7H11H
-0.50 L S A
9:00 11:00 13:00 15:00
X0
B8 BRI I A v It - R B U Y L3

0.50
0.25 N .
L]
- L] - L]
—~ L]
‘U) - -
& 0
025 o FEhRIE
o SRIUHTR
201247H16H
-0.50 T
9:00 11:00 13:00 15:00
XL 1]
0.50
o ERR
o SREGEIR
0.25
TE” L]
N .
= »
. -
-0.25 * L
- L]
L
50 20124E7H16H
79:00 11:00 13:00 15:00
XL s ]

Fig. 8 Comparison between the following currents of drifting buoys and the extracted tidal currents
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Fig. 12 The average currents velocity (a—c) and currents direction (d—f) of the tidal currents data in the central Yellow Sea
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The dotted circles with the radius from small to large in the flow graph represent the seven time periods from 8:30—15:30 (the time to obtain the currents velo-

city value is taken from the middle of each time period, such as the value of 8:30—9:30 is represented by the value of 9:00)
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Table 4 Statistics of GOCI currents field inversion results of three different tracers

Chl a¥k Ry TSMEJ&
H iy it Bt
WIRERE  AMEE  AAE(E/(°) WA EEHE AMEM AAEM[/()  WYHAEHEH AMEE  AAE(E/(°)

6[27H  11:30-12:30 1010 1.13 21.83 955 122 27.04 1005 0.67 13.62
12:30-13:30 976 1.90 27.15 952 0.54 16.17 981 1.59 18.31

7HIH  11:30-12:30 472 0.30 13.99 448 0.62 13.51 476 0.53 15.34
12:30-13:30 580 0.25 6.44 487 0.50 16.10 553 0.52 12.54

7H16H  11:30-12:30 467 0.32 24.74 464 0.76 39.16 484 0.32 29.59
12:30-13:30 534 0.73 15.95 503 1.42 24.14 541 0.99 12.34

1y 673 0.77 18.35 634 0.84 22.69 673 0.77 16.96
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Fig. 16 Comparison of GOCI flow field inversion results of

three different tracers
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Study on applicability of GOCI inversion and OSU model sea surface
currents field data in the Yellow Sea tidal wave system

Cui He "2, Chen Jianyu"?, Cao Zhenyi®, Guan Weibing”, Zhu Qiankun?®, Gong Fang?’

(1. Ocean College, Zhejiang University, Zhoushan 316021, China; 2. Second Institute of Oceanology, Ministry of Natural Resources, Hang-
zhou 310012, China)

Abstract: The Yellow Sea presents unique topographic conditions, and the tidal wave movement in this area has
unique characteristics. In this paper, Geostationary Ocean Color Imager (GOCI) inversion and Oregon State Uni-
versity (OSU) tidal current model are used to obtain the sea surface currents field in the Yellow Sea. Based on the
unique tidal wave system in the sea area, the tidal wave interference area is proposed and identified, and then the
currents field of GOCI inversion is extracted. And partition of two kinds of trend data usability evaluation, through
the validation of the drifting buoy data evaluation. The results show that the sea surface currents field obtained by
GOCIT inversion and OSU tidal current model has a certain degree of reliability. The AME value of sea surface cur-
rents field velocity obtained by GOCI inversion is 0.77, and that obtained by OSU tidal model is 0.49. On the
whole, the currents field data obtained by GOCI inversion and OSU tide model are reliable to a certain extent. In the

central area of the Yellow Sea near the tidal wave interference area, the consistency between GOCI tidal currents
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data and OSU tidal currents data is better than that of OSU tidal currents data, and their AAE values are 48.45° and
63.10°, respectively. In the coastal area of the Yellow Sea far from the tidal wave interference area, the consistency
between the OSU tidal currents data and the measured data is better than that of the GOCI tidal currents data in

terms of velocity magnitude and direction.

Key words: Geostationary Ocean Color Imager (GOCI); Oregon State University tide current model; Yellow Sea flow

field inversion; rotating tidal wave system; maximum correlation coefficient method
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