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ABSTRACT

Salell] 40 ) 7] 45200000 28 U A4 O 3 23kE B £ 79 453002 245k 2020
0% 1897 H 128219714 % 959 5o TS AL ANIFS) A4 T2 106 221 79] AX|SH=37.9°N Sl ket
7 129.1 °F ~ 131.5 °F Ao] 8 63] 9ok 21 H20] 9% B4 vl 1122 43 elo] Sa4shr). £ 552etol ol 20201 9
21890 129.1 °F §1X]0]14] F5}]of 02 199126 88217F0] vl 122 a5, 20204 12 1505 E 697} 1292 °F §1%]e]
A §12] Ao} §A](Virtual Mooring)F- 31452 7] --8-2 npefshedet. E26 800 dbar 4714 HU Rl A2 12
A % 58719 2550 kmS HF5H 59 2eto] 0] 72 o] RMS 712 262 mE Mol L] ¢k Aol mlg- o A2l Az
% DS HolZr) Ha Y22 Fol 53 5 12710 DAL B4 Ue 422 E 523 480 dhHel wio] Hol:
O} EAL SISty ST ANIFS) O] A9 A 12 Aot vl meke 24 A 57 SPE Afolof e F31eHE
A& stk AR 21 A Ajolo] mE Atz £5 Ao 7] 9 o), 4-20kE ASHAN 5 olE TR A0 2
efo| o] Thel A2 o AR FetshA) RIS, o] @igob gt m s @9 A1 T3 A=) A7 2HA(2S km) B AT =
#o] QIGHT, Sl h oFEtiL 120] ol SISIAE AN T2o] Waghe ojmjgith. A A7k sl Atolof 2 2
s} Fefole] 2o FET B 79 74 0] 427} @B A A|Go] Thek 65 7712 ZHs UF W (Intramonthly variation) 4
2 Bt Zivhoief 1 S0k 3% 127 0] wiEo] LreRdths 712 Sholshdr). ol A Y 44 T A Rel Sl x] o
= 7jo]ck. afeba], A B8 0 B4 WS olssh] SISl AT T2t vl stel 4ja o 2 Hlgol Aty agael 2
efo|g] 722 Fot Heto] Wasirhi o AT npAjato 2 & SeE 1 =] o) MAS Selstglu, o]2id WAt aole
B2k el 7|25 B 0] 4o) U ATk el mHE WA, T3 2 S2E 0] CTD 24 4H| o] w4 Tel A =stect

We for the first time made a successful longest continuous sectional observation in the East Sea by an underwater glider during 95 days
from September 18 to December 21 2020 in the Korea along the 106 Line (129.1 °E ~ 131.5 °E at 37.9 °N) of the regular shipboard
measurements by the National Institute of Fishery Science (NIFS) and obtained twelve hydrographic sections with high spatiotemporal
resolution. The glider was deployed at 129.1 °E in September 18 and conducted 88-days flight from September 19 to December 15
2020, yielding twelve hydrographic sections, and then recovered at 129.2 °E in December 21 after the last 6 days virtual mooring
operation. During the total traveled distance of 2550 km, the estimated deviation from the predetermined zonal path had an average
RMS distance of 262 m. Based on these high-resolution long-term glider measurements, we conducted a comparative study with the
bi-monthly NIFS measurements in terms of spatial and temporal resolutions, and found distinguished features. One is that spatial
features of sub-mesoscale such as sub-mesoscale frontal structure and intensified thermocline were detected only in the glider
measurements, mainly due to glider’s high spatial resolution. The other is the detection of intramonthly variations from the weekly
time series of temperature and salinity, which were extracted from glider’s continuous sections. Lastly, there were deviations and bias
in measurements from both platforms. We argued these deviations in terms of the time scale of variation, the spatial scale of fixed-point
observation, and the calibration status of CTD devices of both platforms.
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SZFeoltls RS HSAIA BEE 402 o5 RS SAsHe ol 2 1 B2 E ok AR AL 2,
e 52ste] 2t 2 AL TP B AT 2 4 A 0 2 55 ol o] P SHEg ok s 1 22| A%l
E}(Stommel, 1989; Webb ef al, 2001). 2] 57 A150] B 5] 1] 2] vl ) 427} 2o} 7ol A] o 16
of o] 2= 7] £430] 7K5te, oF 1 ~ 2 km] B7F R HARE 541 1000 717 5 BOE Bohat 914] 6
2] Alo|(Virtual Mooring)& 58] AAG 4| B27k4] Salgho 24 slof 12 Hoko] Felstg 7lsti glrkpark,

2013).
5 Zetolr] £-87140] Arfslzt o]=x 2000 | F4t o), Sfglofa A 101 Zelolei7} 20041 11 w5 5
agtol Eatelo] 2] 452 2.5 mis(Zelols] Wi ol 4210] 109)0] BAIT BF-ES 7124 24 1000 km o1 A g

ofl mFH 3, 2009 Woll= WRC (Webb Research Cooperation) SJAtA] 7HESH Slocum S&te]t|7F 221 59F 235
7000 km B61= Ak Scto] 251 th(Park, 2013). T3 3 IMOSE -SAKt Slocum 22fo] B2 88610 33047t
NS 7hE= e S5 Aofietell A A2]"77kA] ©F 7,570 kmE HIgsk= M2 AlA 7152 FHoi3inh 528l
O 77 -8 A= TRl sl S0l A4S =ol=r alo] B4Rl 2o, sifd 7 731491 5 Hetks 4
Hol7| $15H 71= A E F5 2polx = B sttt 12U, ol A= o|A7HA] -r7H A I a2ty HS

E

-8 A7 UeloH, 4 TS eijlS whbA] &2 o8 IES Rt AR gl

2 HEE = 222020 9 18YHE 128 21 47HA] F 959 S NIFS A% J =106 21 7S 62] =5t
+ 95 24 O BES AeA o= Sl o= 20179 18 TH] Ul 217 717 H 2 A9 28 715(Park,
2019) ol%, 37N H vHf =] 52 el 280l 3lo] 713 o g PP MR 71508 & 4 lrt A &8 717+ 5, mt
219k 6 47O Y2 7-A] Alof(Virtual Mooring)2 A 216121 88 U7t 52550 kmE H|ok=F3t 2ot o] A= o|g H =
=B A 712](Root-Mean-Squared Distance) 2 AFE519-2 W] Wt 262 mE 7|50, QFY A0l A7 F50] o]

R
/}i = SRISHTE. 4717t -8l tste] FEet 2-8-2 rFaetold WS 2w o] E-gofl JlojA ulle- Fa5td, 2 ¢
oA 7155 Bt 262 mO] B = o] Fe= 2 AH] HY 9EF0] oF 10 km<l F31] 4% % TS I 4 PSR
QItH(Park, 2019); Tho W] 22|49 (Dynamic Positioning, A5 $1%] 2] A])o] = AEe] CTD FH =2 4
72t vl = QI8 CTD 5 59t AlHfo] 4= Hlim oS5l 52 -9 ol 52 = oH, Alsl AlRAl TEelA
sfjFol oJaf| AlF4o] 4~ Him ~ —rkm77]-1] 0]'55}a(Ocean Climate Stations, 2023), ARGO S22 E FE =2 1l ¢ H.0]
12 P55 Al 1~2 km = A7 ol 58K (Park e al., 2005).
o] A7] 283 Weisto] Adr = 882 A A o 2 AeF 8| el AL 715k |9k AdF o] B4R
S5 mEE AW QIR AmH] 9 AuEH] 5 kRl Rt E vt A9 H= v 7HA] AlEsf
1 fH=o] AHF P=ar) vl sto] GRI Aotk 22 2Rt Aotk BEel 1
ot 4= Q= 2efeltiet 135 oS, 717, ARl w30 ~ 50% Ho] 717t TE-& 4-fot= AU 1= 7
T 2toli= Stk Bruvik et al.(2020)°1] TFEH, §ARE 91 TE A AR C 24| ZEo|H 2} ARGO EZE Q] 2
WA ZEte]E 5 80l ARGO ERE ¥ % HI-8-0] tj=f 3u] A&7} Fekal sheiek shARE S2tolH o] -8
Gb SOl et Z710ke 75 2] 737 Aol wet AS] Bol A0 2 B TS SITkBruvik ef l., 2020)
wfebd, ofeigh Bejolt Pr1es 4 ol uS Erlz Tele) 1], el sl Y e Au St v]melo] e vigo 2
spashd] Qo] 43 2elolohe e Hale SekEole 8 4 9irk
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T EHEO IS B A= sV B2 ] A R ohZat Aok 371 s o] wdellA B, aEaEteld s F
U Befo s nlfetH =S ol ol mhE A Al B A Al 08 U5 EE et o & oF 1.8 kmoaL 2]
=72 2F0.2 mo]ck. W A T Auke =3 7] oF25 kmobe} 24 Hz9) AES S50t thek | m/s2] 2] o5 &
S 2= CTDE 18519 P Al Sl A6 Al B P52 380HH, A1 o) & ol A& Aaish | whize] Lt
# 0% s} A CTD Ahmike Z-8-tth ofof it A4 ¥50] xtas iz 124 mO] 2] 5 HAS 28], hofl A
TEE AlEE B5TH 500 m H7H] 10 mellA 100 m7H2] S71ske 217128 Zhet Ao s Sty Ame
37N A BE A= Bl =2 48 A A B WSS 7T whebA], S8 3 31 sd ] Alel = Qlsf
P ARRHE de A0 31 e T R wet AolE B 4= Qlrk

2 B = 2t EE .0 25 E FA= TS A7)0 D511 TS vl weho 244 F1t Sl Afolof| whE -2t
Htol HE A 3 50 Aol thoto] =Rttt BhiEod, ©d S vEshet] Slol as2vtelte el 780 A8
Sl WA A BE-2 shrEaR7] wiioll, S Aol vkt B Ao EYA & Qlsl &/ 0] AR HEe] B1e] FE
2] 5] F9E 4= At (Rudnick and Cole, 2011). mbA, F31et Hin|E Hole 31t 5452 HEe| AR 1128 218
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Fig. 1. Bottom topography of the study area. The glider’s climbing points (red dots) are plotted along with the shipboard
locations (black circles) of NIFS Line 106, where a blue star indicates the mid-point of the observation line.



£ 7830l b ZF AR ZEAL: oF 27 o] Hied), ol A EE ARt AR SOIY HaHE 5 47 WS HA
S| SRt At e AR -8R, AU E e Y] WE HAlolls AeH] eS SfnRit) & HaAfel= A7
& Uehlle A4 85 ARE 71E0s 4of, 2ot U5 AR2 T 253 423 A AAIE2 o185t 249
LEHEZ FARICE 2 2efolt] 7] UE 2w 20201 A B4 B5 4w F @ F ) 2109, 129)°] th8sh]
mzoll i 7eE 5] Flo] 89 T Edg F7sIA, ol miet 8 dol 3 pFETtold S5 Fe Aas 2
ST

£ B0 32 vt Zt Aol E2eteld U= 22k B S0l tieh W8t o7 Al B Apmete] v
WA SR YRR ] AR IS avlfskal, sFaEteld CTD = Bl Uehts 21 24K Thermal lag

error)®l] et A3}t A2| A W (Thermal lag correction) A AJASIY. A3A A= = SHE 7= 2p7 0] H] 1w H4
AIE AXsHL, AldelAE okt EOlE AARICH

B R TAe) 248 A7 s} T 45 2o)d B Ame} A4 P Aro] vl B4 AT Eojz 44 B
= AR ARHQ) BES 8] F BE0] 54| 5 U S5 TeloltiS Besl] A PSS KA 4 Gl M P

of FaAdof et ZAE ArIShe Aol

2.1 2240l B2 LIS U 242 H2)

H Y=o A ARG =220 H+= Teledyne Webb ResearchA2] Slocum G2-Deep glider©]™ =4 1000 m7}F2] 23}
= Sl AolE- STtelEo|thFig. 2 A-C). Fig. 2 A-Ce= 2 TS0 A 2] Z2fo |t F7] -8 59| 52 nto| ol o] A H]
HIE H o= Qltt Fig. 2A+= 551 A 22folo AJHlE U 1, Fig. 2B= 551 25 sl oA o] RE& HofFal glo
(2020'H 92 18%), Fig. 2C= 51t 24 §10] 95 YT A% -8 7 3|44 25 0] A& Uebdth20201d 129 219). 4=
FaTtolt o] A7 2-8oll= guta o g 77 HIgY FRt 59 o] A=l Suteld Aol Euhes viol R mh&d
(fouling) EA|7} A 4= Qlth(Haldeman ef al., 2016). Fig. 2D= %2 to] o] WAisH= ok o] A2 A] Global
Argentine Basin Array of the OOI (Ocean Observatories Initiative) |4 2850} HTiA| % o} 2 3NEL} ALt A 20161 5
A 20 sl5=gt ZEto] 9] 127 S-S B JETHNichols and Raghukumar, 2020). ¥l 2 AlE| o] £F-Zte]d] 7
Folli= Fig. 2Coll A H 371 719] 2-8 & w71 el S Hoj5=ar Qlot. Hio] @ mb&e)2 Aw o] lo|7} gle 8
oL afj ool = AR . SEA|9L, “Fallofl A TiEF 37 E -8 Foll = 2 Sutolrof| Hio| @ mh&e]o] A9 /I o]f+=AHA
20 2 7Rt anti-fouling E &5 T AE7] wfZolH, ofe] telxl= BEaAVS ZARE g2 offith. thi, o] & &5l 2
Sefolt] TEoA mhEHol ot 54 AH| 9] @57 7FsAdo] mie- R3S f5E 4 Ak

Fig. 2E°f| BAIRt 52210 |H 2 GPS 13| el =raastold -8 1A 7|7t A% Setele o vla) H =5 F 1271
o] glckmo] tisf] AJ7F 40 2 HojZert B Zeto|tii=20201 99 18Y 2.5 44107 129.1 °F $1#]0]l £51e S(Fig. 2E, &
#01), 99 199 2 1A712] §2] F:2] Alo] RE= s YRI5 A= A=t} o % =2 8 HE=R & Hiel
WPT1 I} WPT2E 63] Edh= A T U5 nlAdS 5afolglt). A= 38 RES PR 20208 9 159 293 A1HH
A SRt A 2] Alo] HE=R FEfo|HE Aol %, 99 21U 25 1A]o]] 2]5-513Ith(Fig. 2E, T #12). Fig. 2E2] 22}olH
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Fig. 2. (A) Slocum G2-deep glider (KG643) before diving for the long-term operation, (B) the glider taken right before flying
along the NIFS 106 line on Sep. 18, 2020. (C) The glider recovered right after the long-term operation, (D) an overseas case of
glider’s condition displaying notable fouling after a long-term operation, and (E) GPS position of the underwater glider during

flight for all transects; # No. denotes the sequentially obtained transection.
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Fig. 3. (A) Longitude GPS position of the underwater glider in time, with blue lines denoting longitudinal locations of NIFS 106
stations. (B) Yo profiles of the underwater glider in time during the outbound glider flight in October 3-11.

dbar 547F2] At Histe] AR Zo|oh A 1= A 3o] vlol 2uto|d] 5 Art B A0 & e =2 e s
7S g 4 Ak

H T=of &85t Slocum =EHe|Hofl= Seabird 2] GPCTDEE o2}, Chl-a2} CDOM 2 700 nm backscatter AlA] %
H7} 57HA 0 2 A= oM, & dtof| A= CTD ¥ A= T E-8513irh GPCTD+= #HA of21 Ex EoflA E-85}e
SBE-41CPE 7I&sto] +5anto|t] 82 /iRt A0 2 175 mWe A& ARt s 11990 | Hzo| A&
& &5 5 ZHE=r(Park, 2013). H| S Aol 4 &-8-51=24 Hz2] SBE-90f| H|& 4= QIA|T 52|t o] 4+4] o] 5 &1
7}eF0.2 m/sO|E= 1 m 7+ ouje] of 2] 7o) &S T 4 AT

9] & Foll F5R CTDAE || HishiAle thadth -2 A2 & 305t 5, -4 of| -85t -4, Vertical filtering
& 5=Pstod 2kmo] EAEHE o] =5 AASIA, A& 22K Thermal lag error) @/4o] thgh H7g-& 4=afhc}. dubzoz
P 25 AX e A7 T AlA o] SA% O]“l o] AFEohH M 420] JokS A Tt =

S ke 27 ety =, s
R} Lt 2 G ofFatel ZAeks 4921 AN 42 AT AA ) AR -2 Aolo] FX)7} Al
SHLCl o) 6] 21 A1 SHES] ASHE T 4 ol oIl . HaLH A1) 2 9, e ALs)
A5 A Aole] 7e, At Uhe] 2] 7ol oJsl Alstel, 1 GeEO R Q1) FHZES B Ao AT 7
A Mol AR RS 7% Belck et Ht GRS 9] Slste] A/ AR o] FAgo] Bastct

SBE-99] 74924 Hz #=0]7] wjiof| €F0.05%2] 4~ A|7F X A(Temperature time lag)E EAsH= Zlo] Q3 4= Q1o
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2011; Wagawa et al., 2020). 10| = A7 W Ax|A @2} HA-S upxl Zhzof tiafiA= 1 m 4~ 7H2 2 2 bin-average 77
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Fig. 5. Transections of potential temperature (A) and salinity (B) from glider observations from 19 Sep. to 15 Dec. 2020. Each
transect takes a week on average. Red rectangles denote the transects corresponding to the bi-monthly measurements by
NIFS, in time, say 22 Oct. and 4 Dec.
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Fig. 12. Salinity comparison at two depths with (A) 400 dbar and (B) 500 dbar, respectively, for salinity bias.
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Fig. 13. T-S diagram for NIFS and glider datasets at the mid-point of the observation line in the intermediate layer.
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