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ABSTRACT

et A SEHIES s st = 3] A7 SARAL/Altika] Aol 25 #=H dlF-E vl @A) A15) 2015
W 3R E 287 914854 E7071 5ol B s el FotE it s s Ak S5 f1x]oll A HE 20 km o] Hiofl f1A] 7 E7H(302
770 2 GPSE 917] ek vl wak Az}, 54 200 m Ko} L sedo] A Slalel-§A11A] e ATHAE 17 A2 Lhen,
A5 A PEo] ofele Bl 0| AR A7 MELS TBET 5 UA HUek AT ST D 9F Ao} Ak up
2ottt sl R BEEIRon, B3 Bt IS Ao G S5 E BT, B PE 25UR ol dol L F2 U
FE, FrERE ol B s Fads 2ol o] A f-5-ofl Sl ko] A= Ao AFE It

The drifters of the Global Drifter Program were deployed in the northern East Sea for two years from March 2015 to compare and
validate currents estimated from sea-level measurements with the SARAL/AltiKa altimetry satellite mission, specially designed to
accurately measure sea level in the near-coastal area. The collocated (less than 20 km apart) directly measured current from GPS
locations every 30 minutes and the currents normal to the satellite tracks show a similar correlation in the area shallower than 200 m
depth as the open ocean and it makes it possible to investigate the time variations of the current along the coast in the northern East sea,
where direct observations of current are scarce. The Liman Current along the Siberian coast is found to be southward all year round, but
the North Korean Cold Current flows southward only in the summer. The North Korean Cold Current south of the Musudan cape
mostly flows to the south, but the current direction depends on the presence of an eddy around the coast of Musudan cape.
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SARAL (Satellite with ARgos and ALtiKa)< 2013 4E5€| Indian Space Research Orgaization (ISRO)Z} T&hA
Center National d’Etudes Spatiales (CNES)°| &J5]] 3-5-0.2 2T += 5|3 1= =4 YAJo|tt 2015 3-Loj] il ¢
A Alo] A2] A0 2 2016 7YRER= 35U HHE 57| (repeat cycle)”} HBoR= A2 25|11 9l oLt =7 HF o
+ H5o] glrt. B AltiKa (Ka-band Altimeter)= 1t F=AFRPF0] 8 km2 A 7| S| A e S7710f] vl 24l o]
O = 2o} SA| 2R H o WiAluto] sl TA¥sk= @S Y 4 1 '=S(Raney and Phalippou, 2011) 7|0}, 53] At
ol A AT S =91 ZA7o]t}, Jofol| A o] 24 @ AJ=4 cm ©|5}=(Verron et al., 2015) AT E| o1}, Asfioll A 2]
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B W A= AR7ER] Z]|56] Aol A F2 o] FoHth(Birol and Nifio, 2016; Pascual ef al., 2015; Troupin et al., 2015).
“12]31 Durand et al.(2017)°]l ©]5} East Caledonian o577} -5-2Fol=AATEIE < AallollA 27 TE4 shFete] vla A
T7HERE oW, AsolA o] Bl A= AA7EA] wie- A2 Holoh

EFEL2 sfidoA Bt HAE7EX] o] 2fA|of Atz A& e AR = o7 Ha- o 520l s = HA] Ak w2t
g7 B 3= olofl SJsf FeFshe 2t shR7T B gl G715 2L e (Martin and Kawase, 1998; Park ez al., 2016) A
2oz ol 550] Jh=Alol iRt B5-2 oFA] B x|z o Qlrt. 53t Aok wiet S 2= ERt kR e 52 E71el
o5l oj = eut Jaksl= hF= W59 (Lee and Niiler, 2005), A-2oll= BZ& HI5FO] 5E20] Yoon ef al.(2005)°] 2]
8l Hu%|31ct 234 Kim and Yoon(2010) 5| 25t =2] il Aldof what F7]= -3 slol e Bk g ko s
LRt 2 =wolkle 9P 74 SIS B9l F5- sldell 4, 302 1H o= sllR-2 23] T5510] SARAL/ALltiKa(®l%
HE SARALE FA|)°]| oJsf] = s 7-E Bl AN, Bl F5- 5| Holl 4 SARAL® oJsl] =4 SliF-E o851 #|

2717 27 P olo] 719] Q= Aeke] A2 522 U] Liman sfret 235 hro] Ak Ws-e Asigct

2. 242 U

SARAL 93 H%=(Fig. 1) 4] sl 1% Z}=-5 Copernicus Marine Environment Monitoring Service (CMEMS: http:/
marine.copernicus.ew) A W] Ho} A& Jetof] 2] W) Adio] X[ JF[-E AtstrE. AVISO-SSALTO/DUACS®] <]
S 73915 0.25° THA O] Axfol| A Bz sl iEH 21 574 oM A E Edoto] ALt AR = CMEMSOf|A] Wiz o}
=71 9 SARAL &J5)| =4 72} vl W ohict. sl AEH 4=2(SST) A}=+= Moderate Resolution Imaging Spectroradiometer
(MODIS)°f|A] AE5k=4 km x 4 km ZAAo| A 2] AFmE AMESIATE Bt AAQtolA] Ao 5E 02 S == o175 Ho|
7] I A& E712] AA-2 Lee and Niiler(2005)2} Yoon ef al.(2005)°] &Jal W EE 2ta 25 F5s13ch
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Fig. 1. The SARAL/AltiKa ground tracks in the East Sea. The starting locations and directions of satellite movements are
indicated with circles and red arrows, respectively.
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Fig. 2. Drifter trajectories used for comparison with the currents estimated from the satellite sea level.

A F4 E7HE 15 m Zol9] SiFE T=sH AAE Global Drifter Program (GDP)2] EZ Z7H0]™, Global
Positioning System (GPS)E ©]-851 302 714 0 2 H=T QIR 27 E 75 45ttt &2 Ao AR 712015
W 39 20179 59712 9] FEAlo|A Fofl Sl 2719 1HA 0 & 27]4 Fsiet Afm of FAF ofiol| A Tkt 471(F
247))9] ZtzolH E7H] HA-S Fig. 200 Ao, B 7] 5= AASE ] 15 Low-pass filterE AR5t 7] 1Y
oste] 5= 2t B £ *3-5]_‘ ‘?—-j A ASHAH.
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Fig. 3. Scatter plots of the current estimates with drifter measured current versus AltiKa and merged multi-mission sea level
for (a) in the area deeper than 200 m depth and (b) in the area shallower than 200 m depth. The correlation coefficients () are
also indicated in the figure legend.

afjod 0 2 LHeo] Fig. 3ofl JEFHSIT 914 Aol 4=2] ek sl w5k Bl et o] f+= SARAL $1J9] vk 7171 4
A Al 7HA o] o Aol 2191 k] A FHt vl w ot a5k ] wiiZeloh 444 200 m o)) siellA SARALC] 9]
g sliFot A5 sl Fete] A= 0.76 2 = e th% P14 (Merged Multi Mission) SH3EH 1 5kof] Ot Al 075
CF oz =kt 22Ut 424 200 m o]a}e] At Sl ASARALC] 25l 544 allFf= A= shFet Al 0.652 4
AP =Sko v Rt v nlAde) oJsl 244 sk A5 H siRet Al A9 §le(-0.1) BAE 7K Ao
EPsieh <tellx] SARALC] o]ol| =745 s et S0l ofal ASH a7kl RMS @417} 2F9.3 cmy/s 2 Q]ellE Tth= A,
B 2 A2 ZA VRt Falle] At allFe] A W Aol Fo] AFSE & e ARl Ao & e

3.2 S| §F Hot iR A[H HE
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st57] Slel itz AE S22 sfoh= 913 Al el xRt Adeisiairt. ol 5k A-2-0] FH2-2 Lee and Niiler(2005)°1] 2]
SHE7N A= 2 HE 7gs5te] Aottt AlHof ALt Bt HAE 5 A =(B5H 3, 4, 5) A T Ak w2t
dolole allFE U 2Rt slii= 71 drellA] 5785 Biel o] Al ’igo] A9 glo] "oloh= o= SI=3Ie ¥
=74 204 AFoM=10 envs o] RO 0 2 ASE QT A Holl= 10 cys Bt o EFR7 HEE| S
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2h Bt S 7H i 543 Helrh oflve} A e SRR Fig. 6a0ll =A% SSTRE = & LEhdth
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Fig. 4. The currents estimated from the SARAL/AItiKa sea levels at five locations along the coast in winter (from November to
March, blue arrows) and in summer (from April to October, red arrows). The latitudinal and longitudinal bars of the numbered
locations represent the averaging area.
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Fig. 5. Four drifter trajectories that show the northward flow in the winter. The starting positions are indicated by black circles.
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Fig. 6. Daily images of Sea Surface Temperature (SST) from the Moderate Resolution Imaging Spectroradiometer (MODIS) satellite
(@) on Dec. 29, 2015 and (b) on Sep. 25, 2015. The black arrows indicate the current and eddy deduced from SST distributions.
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53] A=Hof| A4S H siR7E A9 gl s el B0l B4 At sl o] SRS Aottt AlH|ior sfighS whet dolsh=
2Rt sl el A B glo] A% Holshe shFz Uebdth &7t 7= Lee and Niiler(2005)°] ofsh =4 At&
CF-FAFSHA ofF Rt Fotoh, Tt 320] B Al et A d o] HR 7 EEH S 7o 95 Al A= si
He] FFo® Hut A 2= Holohe HdRolIH v el ofgt el wet shiof Ws/de] 2 s .2 LRt flof
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ARMFO| AR HEH 5= HUET sP7] flsiile BF Fub A5} o] tl(Multi-frequency HF radar)of] 25 it
= HukE g 3LollA] 574 o2 QtELt ofgf|o(array) 2 4415 H= Al 28l(Zhao ef al., 2018) 5-& 0 &3l H= 2 Al¢ts] it
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