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In order to estimate sea surface current fields in the East Sea, we examined characteristics of mean dynamic
topography (MDT) fields (or mean surface current field, MSC) generated from three different methods. This pre-
liminary investigation evaluates the accuracy of surface currents estimated from satellite-derived sea level anomaly
(SLA) data and three MDT fields in the East Sea. AVISO (Archiving, Validation and Interpretation of Satellite
Oceanographic data) provides a MDT field derived from satellite observation and numerical models with 0.25°
horizontal resolution. Steric height field relative to 500 dbar from temperature and salinity profiles in the East Sea
supplies another MDT field. Trajectory data of surface drifters (ARGOS) in the East Sea for 14 years provide
another MSC field. Absolute dynamic topography (ADT) field is calculated by adding SLA to each MDT. Appli-
cation of geostrophic equation to three different ADT fields yields three surface geostrophic current fields. Com-
parisons were made between the estimated surface currents from the three different methods and in-situ current
measurements from a ship-mounted ADCP (Acoustic Doppler Current Profiler) in the southwestern East Sea in
2005. For offshore areas more than 50 km away from the land, the correlation coefficients (R) between the esti-
mated versus the measured currents range from 0.58 to 0.73, with 17.1 to 21.7 cm s™' root mean square deviation
(RMSD). For coastal ocean within 50 km from the land, however, R ranges from 0.06 to 0.46 and RMSD ranges
from 15.5 to 28.0 cm s Results from this study reveal that a new approach in producing MDT and SLA is
required to improve the accuracy of surface current estimations for the shallow costal zones of the East Sea.
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FoH(Pascual ef al., 2006).
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shE @4} 5o] XFE ] Iti(Schreiner, 1997; Lagerloef ef al.,
1999; &3 A, 2003).
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Fig. 1. Schematic diagrams of (a) the chronicle of the launched alti-
metric satellites, and (b) their observation system and terminology
definitions (the grey area indicates mean sea surface; MSS, the
dashed line is the geoid, and the dotted line is the mean dynamic
topography; MDT).
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Fig. 2. (a) Schematic surface current system in the East Sea and the
climatologic mean sea surface temperature derived from NOAA's
AVHRR (Advanced Very-High-Resolution Radiometer Oceans) data
averaged from 1985 to 2007 and (b) KHOA (Korea Hydrographic
and Oceanographic Administration) current observation lines of the
ship-mounted ADCP with bathymetry(color). EKWC, NKCC, LCC,
UWE, NB, K8, SS and TS stand for the East Korea Warm Currents,
North Korea Cold Currents, Liman Cold Currents, Ulleung Warm
Eddy, Nearshore Branch, Korea Strait, Soya Strait and Tsugaru

Strait, respectively.
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Fig. 3. The mean dynamic topography (MDT) and estimated mean
sea-surface currents (MSC) for the Fast Sea derived from (a) AVISO
MDT (AV_MDT), (b) steric height (SH_MDT) data and (c) surface
drifter MSC (SD_MSC), respectively.
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19901 th 2} XBT A&50] AHEE ST} Chu ef al.(2001a, 2001b)
% o] el A AEE EOE B9 slFY Hud 259
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Axrete] 4 SIF(SD_MSC)E ArEst 3 diidsied Q1
2= ¢ 3 A} 7491 0.25°%0.25°9] Ho+ OHEXLO
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Table 1. Details of the three mean dynamic topography (or surface current) fields: AV MDT, SH MDT and SD MSC

Raw Interpolated ~ Coastal zone
MDT/MSC resolution  Resolution (<500 m) Property Source Reference
o . . AVISO Delayed mode Rio and Hernandez
AV_MDT 0.25°<0. .25°%0.25°
~MDT x0.25 0.25°x0.25 bad Satellite observation (1993-1999) (2004)
SH MDT 1°x1° 0.25°%0.25° none Hydrographic observation K(Ollgglgg(?(g C Choi et al. (2004)
SD MSC  0.5°%0.5°  0.25x0.25° good Surface drifter observation surface drifters Lee et al. (2005)

(1988-2001)

EIE BRItk B3 AV MDTE= 227 FEalE 291 40.5°N~42.5°N

oM FZoA] Ea1 AHZOF FPHA PolAs HALE Kol HF
Z]' H27 ]_ Hé&gi 7]-3].7.]] —5—_%1;}- o]l: OCQE] WUP/}%J]' 27}

FAHHOZ oiF(eF 70%) WhAYZ kL 1 v oF 30%)7) 2
oo ® WA AAE T8 EFeF3HChu er al
20012)7} AUXSHA] =Ch(Fig. 2a, Fig. 3a). AV MDTl| A&
WS Aol 78 7 25T SElvel Seleks rt}
AL F7F 84 011*1 H}E} -’ﬁi ?SH"V*PJ X‘ﬂﬂlﬁ@i =
L7} Fjok S ) B
2o} o] A9 F3| a’i%ﬁﬂw ﬁﬂw«l 9}]4—7?3%0] L}EM% o]
£ AVISOoIA AT 1TAE o]fsle] #=3t MSSEHE]
MDTE AR v 1° AR e] 3 ST E 2h= x| Qoj=r
9 AvE ARERR, Aol 50 kmolu) ek siHo)A BESH
344 L&A AFE(SLAYY 227} A4 wHdsh] wjZolct
(Madsen et al., 2007).

WHe]] SH MDT(Fig. 2b)2}t SD_MSC(Fig. 2¢)= 5312] A
Al 5 &5 FeE vlua 2 T3 ok SH MDTE &
ol e 71EdS 5Y3H 500 dbar? #HgE7) wF-of 3 A
= w4 500 mo ol Mol thsi =

T8 ¢ gleh g Az} o] 1ox 1 M oR BEE 5 3
T AFste] ¥ 100 km o] RO AATEE B F Q=
o] Stk SD_MSCE A7kl dA A%Fon Solg B
¥o) EN AXAETL T AL FdsHA HEFIE u B
A __i Al ﬂtﬂ- \:z]—a]- Jﬂﬁ—g._;g—g ]_1‘5};] 1:1]- EEH 3H0=loﬂ }\-]
© S ARSI B4R Got Bt ahE kst @A A
7]— SltH(Lee and Niiler, 2005).
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: A 342(0.25°2. 2 B3t

% #5AR s ABF BEER ohzt vigt Rl
AOH A3 ﬁé*éla T oA dFE £ T (Ekman,
1905). ¥t wpze] A A gl 4] Zojxd FolErh ¥

el et vkt S5} ol $4S 3] 9lste] A F9
57 AE olgsil i FHAT ADCPS. B B

=4 I 5

Jiiﬂ

vt 5 S vwE fok 25 Fis
2RE 33 HF HFFSD_MSCOES ARSHL, 21394 1w H
ZHSLARIE ] A 87 72 283e] A|¥F HaH(anomaly
in geostrophic current)% Tt Hiel ok R8s HAE o)
3to] 5SS ARSIt ol9h 22 Wl ow ANt dlF9)
ADCPZ 67 Tﬁoﬂf\i 7 A= aH Z 8] W3St} (Table 2).

Ak EFet o7 T A B dllF AelE ek, Al
F e AFT B2 Root Mean Square Deviation, RMSD)YE +
3 A3} 4] 56 melA u8] RMSDE 203 em s” ©]aZ vo] RMSDE
19.7 cm §'2A] 13]~— "*“’ﬂ Hsle] ddia oz Agitt Axkd
#2585 @ #5974 56 m RS ARATFR)E v v
ol thair] Z=t 0584% 0.602.% o] Zojglel wet AdaA
7} golxl= ZE & 5 SISl ADCPAE. FollA 4 56 mol
A #E5E AgE ANl v E o= F50l 10ms' Y W)
o =%t =3 (Ekman Depth)°] 2F 50 m Ol_i 54 56 me v

o oI5k JBL WA P o)) wolc), wekd njge] 9
3 A% BAE )29 HEFE WA S 56 m S
o B2 ART AT TEATYE B5E AT olgele]
F9 EIT} vlwasich. ols Akl Eals) s 9
ol A3 ooy FIUE A Eo} AFAATINE A1
S TE ARE olgsie] AkkE TEAFS 48 mE 60 m
T4 Alele] @ w= sl EES R E3IUK(Strub er al,
1997). o2 o] ¢37-oflA] 3472} = sfFel A .L_‘-:J%l A
e Ol%o}oﬂ g3 H H]"’Z’L I i
56 melx A5E AFE «1“]‘5”/}

SA)ZH5E 50 km OMPJ AN = HEIF ARE F9E
4 9l AV MDTS} SD MSColl 21394 a3 i<>1 HAE
tsto] Aaret X872 a4 B §F AR B T 8

Table 2. Comparisons between ADCP currents observed at depths of
24, 40, 56, 72, 88 and 104 m versus surface currents estimated using
the SD_MSC field and sea level anomalies

Velocity RMSD (ems™) Correlation
ADCP depth(m) u \ u v
24 20.6 21.1 0.58 0.65
40 18.9 20.6 0.62 0.62
56 20.3 19.7 0.58 0.60
72 23.1 20.5 0.54 0.55
88 21.8 19.9 0.45 0.55
104 253 21.6 0.37 0.48
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Fig. 4. Comparisons of u- and v-velocities measured by the ADCP (y-axes) in the southwestern East Sea in 2005 versus those estimated
from the AV_MDT and SLA (a and b), those estimated from SD_MDT and SLA velocities (¢ and d), and those estimated from SH MDT and
SLA (e and f). Coastal current data (in areas within 50 km from the land) are indicated by solid diamond symbols while offshore current
data are indicated by open circles.

F AR (VYIS ADCP A A5A189) v sl th(Fig. 4 a~d). 1394 1¥A AEES o] &l 3 24 ot} e E
AZFLE 200540 ADCPE ©]gato] B3t gholal 7kE%S (open circles)S A ZHE] 50 km o] Hojz) &)af A|QoA #
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Table 3. Comparisons between the surface currents estimated from the AV_MDT, SD_MDT and SH_MDT and sea level anomalies with the

ADCP currents measured at 56 m depth

RMSD (cm s Correlation Linear regression (y = ax + b)
MDT/MSC used DataNo. u v
u v u v a b 2 b

AV_MDT 22.0 202 0.43 0.57 0.75 -3.68 1.20 6.15

All data sp mpr 1% 203 19.7 0.58 0.60 145 -2.00 0.88 171
Coastal data  AV_MDT 37 28.0 155 0.06 0.39 0.11 1.67 0.66 10.97
(<50 km) SD MDT 252 16.6 0.28 0.46 0.92 -0.32 0.55 1.94
Offshore AV_MDT 17.8 21.8 0.65 0.63 1.08 -6.33 1.39 3.30
data only SD_MDT 69 17.1 21.1 0.73 0.62 1.61 242 1.04 -1.65
(>50 km) SH MDT 17.5 20.9 0.58 0.61 1.18 717 0.93 385

Z9 35 A9 AFHAY 154 ABE o)Ll 48 SF
£ vtk 7 7FA Wi o g 3 ghEo] & 0] §lo) #
ARSEATE. SAZRE 50 km oA GolZl ) 2 geoME ug
74 gho] vo] 34 ghErh 1S Aol AiF o R ¢ 2 A3

Telvh SAZFE 50 km oV AAA ALY RES BAR= u}
E5E(solid diamonds)®] ¥¥+= F 719 F4 #EC Az o
Z2 9 Z 27 82 B30tk AV MDTo) Q1F94 #ilgd =
o] BALE Hale] AXlst APF] F&OFT F2 = RS o
A AR wi duHE o ¥ B gt} oo wiEko
2 XA (biasyS Bol1, BEEC T 2= AR w)S I3eo] v
7 d3 B ghell vlste] o] o X938 HIlt(Fig. 4
a and b). SD_MSCd| JFHAF dl4d Fo] BE Hsle] Ak
3 APFY u AR B gl disly X9-3Ho] Fou) Ay
S Ath(Fig. 4c). AL AFFY v AE2 o A3 84
BE gl uisle] oFe) Wko 2 X$-HE Bth(Fig. 4d).

TR WRleE 9 B33F ADCP 8% #&554 A8
2}e] Ro] 0.43~0.600]1, RMSDE 19.7~22.0 cms™'©|T}(Table 3).
SD_MSC®] B3t 3i7F3e At A9 AV_MDT] H# F
&2 AR Aol vlgte] el viRel tiske] EF RMSDE
A3 RE oY E0L &, w9 2% RMSDE 1.7 em s &L
RZ 0.15 o %29, viJ¥2] 39 RMSDE 0.5 ecm s &3 RS
0.03 ¥ ¥t} SAZHE 50 km oW A= vIET VA
24k 25 R ol 0.5 2o Qo) 1394 nxAldN B35 Y
A& (raw data)S X2kl RS gyl &X]¢) Q1Yd A
ARENE B 2P 21, 012 A8 Aol AF A
I5A AEERE T SeE 7)evE B X5 X3S
A Aok A #lTE 2] AR APt & $AREH 50
km oJuiQ] F|HE A3 AR E v]w3PE RMSDE o ZopA| 1, R
2 ] o} At RMSDE 17.1~21.8 cm s'& 49k} v|wE w)
H 10 em s' o RolH on, R 0.62~0.732F A 39L&
3 RAE o 02 T o] Foh viRRD iRl didk R
e zle)7t A YEhE F A7 2 ks TES 3¢9
Vg gsidE xol7t A gt

ek SX2HE 50 km 93 s il 2RSS &
A = 9l g DRSS 043 SH MDTl 394 sl
W Fo| FAE ¢dte] A AR v waldch(Fig. 4e and
0. W8 A%, AEAF7) 0.580]3 RMSDE 17.5 em s'o|th

(Table 3). AVISO2] AV_MDTZE ©]4-3 79Xt} RMSDE thA)|
Hog o} SD MCTE ©]83 ARk £4 gt} 1 9]
FE 3 UEAEE 0] 83 SH MDTY SIUTIT 1°2 thi
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E183] Z7H3 AEAol AtA o7 T (WY f58 TR &
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209 cm s'Z TE F 59} A9 fARs AR EAE vERT
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EZHFE 7 5 Uk o] AFME B FE e
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t}h 2o} gEsia ¥ A9S 4S5 Asike 23EA
= Apgsle] EEAEE el Q39 AR A% §
Z8)59} B & 4= 9th(Uchida ef al., 1998; Boebel and Barron,
2003). =3t S|FAIE ATl 353 A5 AALE vlwshd
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s
&
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2 £
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