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Abstract : 7his study secks to improve NFRDI Serial Oceanographic observation (NSO) system which has been operated at current
observation stations in the Korean Seas since 1961 and suggests the direction of NSO for practical use of Korean operational
oceanographic system. For Improvement, data bandling by human after CTD (Conductivity-Temperature-Depth) observation on the deck,
data transmission, data reception in the land station, and fle storage into database need to be automated Sofiware development to
execute QA/QC (Quality Assurance/Quality Control) of real-time oceanographic observation data and to transmit the data with
conversion to appropriate format automnatically will help to accomplish the automation. Inmarsat satellite telecommunication systems with
which have already been equipped on board the current observation vessels can realize the real-time transmission of the data For the
near real-time data transmission, CDMA (Code Division Multiple Access) wireless telecormunication can provide eficient transmission
in coastal area. Real-time QA/QC procedure affer CTD observation will help to prevent errors which can be derived fom various causes.

Key Words : National Fisheries Research and Development Institute(NFRDI), NFRDI Serial Oceanographic observation(NSO),
Operational oceanographic system, Oceanographic observation data, Transmission system
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Fig. 1. Stations for serial oceanographic observation. (a)
1921~1960, (b) 1961 ~present (provided by Korea
Oceanographic Data Center).
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Fg 2 Some of the cruises caried ot dwing the
co-operative study of the Kuroshio and adjacent
regions (CSK), 1965-1977 (mrovided by JODO).
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Fig. 3. Transferred T, S data on formal table through FAX
from Tamgu-3 research vessel in the East Sea in
April, 2010 (provided by NFRDD.
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Fig. 4. Ocean bulletin provided through NFRDI
web sitethttp//www.nfrdire k).
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e AL AFRAMAY o7, #EAY QY dF, o F
FHPE o FAHoz Brisstin & £ g7 W&
FHEA A wix)o} dig 24 T wig @S HA)%
2L B FAFE ool A A BEH ZAE
negoz 3 HH FzhH A wiAE e AL 2 A4A
oz r AN2E AT dgolr] Wi B dAjdME e
A ZZ7F g 71de disiA e dFshch
dula 7| E B3 YEYZ] JF A1(ODON,
Optimal Design of Observational Networks)ell th3 |+&
2003 5-E 2006 374A] 33zt =38l SFSA 2R F
83 qrA2golE & & e HFBASAN29E F3HQY
1ol ZAs F58 & JI=F 39tk ODONS E3&
LEF 9 Ha Agdn sy AF A 95 A
Y THL%(Sea Surface Temperature, SST)¢F 339
2, A #F UEYaE AT FFHA B7HObservational
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network assessment}?t #Z izl Z1W& AE(Optimal
design of sampling strategy)d}i= Zo|th(She et al, 2006).

A AR 23 BF UEA F7HE A SAH 3
I QA Frpge AR BA4 31E 9siA
ODONZ #Ze] A& ZAd #AE Al=d o (System
error), #EHEY] WIS FHE HEF o 2l(Sampling
error), #FHE0] At A9 A 2 FEI AAE
#& JEgze &3 89 o #(Bffective coverage error),
HEYAZRE do4zl zsge] A7 #Adg d= Y74
o2 (Field reconstruction error)& H713ch o] o &3 ¥
9 dzel d= AFA HE AN 9aA FHUAE
(Optimal Interpolation, ODE& §3] #=3t & FX2d 2
FHZEEH Al - % AREFE FI 994 YEYZ 3
71 e FEHFANERE o8N BEARE FA
2do F3AE ARFAES A Hat, o]2ZRE ¢
Arde] Ad 9 dF s Fald #F veYay g
g o R g Jr1E kAl Dci(She et al, 2006).

F A B3 A4 ARl 71y ARe g8 HHs §
AE W8] A8 FaElEY s AlEHE = ojddy
(Simulated Annealing) 7I'H& A3 AEolElE o)l
P2 4% FeoA 934 (Annealing) & E3 FEARES
7FEE OF =34 W date] W UAst 7] A
B} 83 o] F49 AVt HEE o F49 AdS &
Auprbs 2le makslel 3ghek H4s duEe sy
2, BHyIEE(Monte Carlo) Alg#o)ie] 718 F3 3
& 53 o2 A 3 el de AE 9=
Fol A9 HHHe wAA] FEE sl A AAPS 3
A " ch(http://en.wikipedia.org). A EHIEE ojddd 7)
H ol9ol %, EOF(Empirical Orthogonal Function)& o} &3t
wel EOT(Empirical Orthogonal Teleconnection) < &
g3t Ao, AEHelElE ofdy sigel 1 <k
Aol &3 Qlol FHHUKShe et al, 2006).

ODON# 22 A2dg e Fusdo] sl F&31A
= HAsky ANHGHS AF uAE 7Y £ Ug AL
2 A7,

4.2 CDMAE 0|88 & ZHATH BS AAHO] ot
28 4E

FEvets AA A&22 CDMA(Code Division Multiple
Access, Z=EE thEis%) B 74 S 4438l
199661 A28 AZgto g TRk ZAog 2
gujdetgdrt. oy ANE wgoE TdAE Y &
ofe] #Z Aulol= CDMA FAZAWA 0] E9lslo] =y
FAASr oA $8FQ AXNTAFHRAN A D 7))
A & g Fol, BE, A 53 go] dgAH9
o de &&£=3 itk 2ol CDMA B2

AN B
& B2l AA3] $ANA B BojAA e AR
%*

ol

]_

ol
rlr

X0

== 7347t B3 g7 Wi, 94908 aF
¥ 7EE CDMA Hae] FAHQJENE 2 E&83Pd v
AA@g vgoz wde| e} sFl FEgle] FAEH
JHzAaE $4FT = JA "ok 2y AdHSe] Yo
A CDMA FAZAA 9 gL 7|x3oA dAAY o]
A dold Ayt 24 g feden Uuk HE AMua
g 0|83 & glrke Aotk ulebr CDMAE ol&3teo #
235 AL TEIA HE, #3de] Ayt 94
g L gdA #EE P A S BSE0L dZ29
AFE A 2do) 2A5E AT At &
49 ARES BoA AHUE FF BHule SRR AE

o FeE oA drh

Ao 4

3
2

H1

i

3

tlo

N éﬂ
).

4.3 HA7F f#EZAE PSS ALEH BEHE

AAGFREARE AN 2 AEs] sl SR A
we] dojz FoA 214 5AIwE Egfol vl sigEotlA
AAR ez Jde AgEes A48T e2E nmarsat 47
Orbcomm $14d0] gich

g AFE AAE FEFAAFAANA SEFQA ANH
28 AP2AE Inmarsat 9943 £330 E ojv) F3F
la gtk 2B A g2AMe A2E Inmarsat CE 600bps
(% 600bit, 1byte=8bit)o] djol8 HF £2&5 23, dfte]
WAIX & 32%kbyte7bA] A 7tk 7bA] AEE Holx]
gk dlole] Af&E/ =8 Holn, dd HEFE Qe
Ao A =Zrrt A A7) Wi, pAel HE F
oA A 500MEZHA] BE5E HAE A wdg wEky
198 2+ Downcast CTD 3+ & 7i7} o2 Sokbyteell &
Sohes A nedhd Inmarsat CE A8HA Pris AL ¢
4 vl ¥4 Inmarsat F332 96kbps(22 1.2kbyte)s] wlE
&2 A5E AE¥ 4 A3, Inmarsat F772 128kbps(x7
16kbyte) 2 B} WE &£ A5 Heo] 7Hssivh

Orbcomm 942 AAAE=AYE AHE-3te Inmarsat 914
3 el 309709 AR 80km Ix) S AHESHA
e YA Ea MulAE AFsE, e AN 20
S(VHF)$} S293HUHF) F35 digS AHEdt zs
FA1L 137~138MHz9 400.05~400.15MHz £35S A}
i, AR AL 148~1499MHz gL ARE3H, A4
JR=9] AL 2400bps, THERE=9 ¢ 4800bps]
e 7l AE e FEE FAste 108byteE
HRoz BolA AE3lA €k Orbcomm $14& &4
AR St E gl e RE dod gE $4%
Qi AAE BHFF 54 22 @5 o HE=ol
o]x ¢t &Y Orbcomm AL nAE AAA=HA
o) ofd WE £EE TS 21 JE AANEYEE AL
7] mEol] &Fo} 2L wde] HFol HFE A2} o&
8 AAE Z3 oM o] 2 ZMHGRSARE A%
3}7]ol Inmarsat 944l vls| AAldo] Holxirh. E& iR
Hol ANz Orbcomm A4 F5280]7F s} 9f

9#

HOH
T

B Ay oo b S oop
B

- 255 -



OlFESF - MG R - FAF - §HE - AAY - S - FAD - - o)2F

2] &7) Wi 27] A7t o] Soiitke @ile] Utk

4.4 5o 2T Efof

ZYFATHEL Y ANFRAIA AAE AFASE FFY
9] $9AAE YRR FlolagATEAY] %S AR
i, #5 JHERY AEE YRR XY AZE
o] g dutxod AxSg yvko R spgso] glvth. we
A 8 SN B o dE$ sftes AFMNFRSA
25 Misls Aol Aol 7| oz & ol#gol
& Ao|t}.

Ne"dE AFgs7] dallde At 93 AT #3&
HigEor gy GA A9 d3 FAHIASY H4H F
oA CTD #Zof 93] Aozl gro] AXZEeE FHFE
Aol B FH Aol AH AsA He FRoEE 94
A8 BYg 94 FAdge R dAsto 10H 14 d2E
Aaz Wgsla &4 dYEgd A3ss A, asd 19
B 7t4 "2Exg Fd4 EEFAH ARE FEIE A,
F2% ARE ® Yo s A2ZeI AFle
R, AP groA FEFA L, dEFS UL
o2 AFsta st A Fol ek of FelA AFs 7t
T8 FEE 54 dEdEd A€ 19" 314 dAERE
EEFY ARE FESE A, 923d9 Adfo] ofd
ool gez Adsle 2, deee fdg LU
o] AYRE Fupz &{3k= Fo] E Aoloh BE, CTD
BE5gho] doljd uf At AA ARE w28 AP &
st FEEY AN FAAE 9o, AEHoz 3F
= AARE #2439 715S As3 Al&He] Frketd gl
st WA = Qe AHAFE T Qg AFLRE F
A A g8 FoBM AUZ @ #AZo] o]FoXEE &
&S £ 5 YA 2 Holth #Ye] FHRE ARE HFde=
BE2 EDI(Electronic Data Interchange) 71%& #% #3
A AgAE z2ay A B8 54 dYEdge g2
<+ BYo] FHd AS AFLE AU, SN e 7
THHE 18t dAZY] olFlE HdE FoA BE
UEE A2gE FATFLZA A453HE HE 7 Us Aol
o} @9 CTDY FR2HQAQ £, dEA o Yoprt

Edn, Bk, 22283 5 UM Y8 LE A5oE
ER38 T e AXE FEEle 48 A8 i WA
240 o8] e Auze] A e H-RAY AAE
53, 945 ¥ 1~-271Y A05E @548 Y] A @
Ag SN B AN FFEOR ARY £ UEE T A
ojc}.

2

)

4.5 EE#E

FEAA o Az @ FFAY daAe A%
714 EoklA @2 =80 o|Fo|A g} FAEokIME
o] 714 FE2 ZIE A3E A2 2AMA 7]
FEFEEHRE vhds NAEY] § 713aEE 4

o] B3}, 71ABES8R B JEY FH, IFREAR
o} BE3 ¥ FA#E, /AASALY] ¥ n#E A%
BE7\B Apole] BAA e xE3lel #Hd gFs AFE
otEsldn AAZ 73N E RS AR AT FE
FE A 2 FHROMOD, Real-time Quality control system for
Meteorological Observation Data)& /1dste] &4 F33A)
g} F¢ BAHANR o] FAAAE AAsn ok
A, 2006). 84 LTHEAAQuality control 0y #AFFurt A
Aol 9 BSAYNA Fdss FEHAEA B
o] A, HMA, BANAHS] QFE HEIY BF X B
g A ATeA ok B Y FEHARE oA AN
A% EFAHQuality Control 1), ¥IAAIZ 2AHE FAZAAL
(Quality Control 2), 5% 33 AN Human Quality Control)
A eAE ok AN AF FAAE 1R 25
239 A= sl dd #2242 FAAAC g8 F2
AANE Fgsta, HAAT AE A 834 F
W gEage v IVEAAE st FY TF
EAAA ARAME FAQA g9 BS54RS AN
2A9 B #&2gu] 2 srd A59e] Hag 53 oF
BEAEE HEAUA drh

Yok HE AARcz s FEATIL oF
A Y EFAFARE ARGO Hol #EZAs dF ¥
A3/ ek ARGOE F<91AHEE 2 E(Autonomous float)
g olgste] AHERA FE P FL, & AFE B
23 FAHY Z2aygoR 2AANZE ould A AAle A
FAEIY AuAE] 30007 olde EZES #FT A
2E AFEe AL BE2 ARIHAEATHLIM00)S =
AN FHWMOE 5o 3891, AR A&
2 Z239 FogZA RolE Tt glon, A AAH
o2 e Y 714 BY JE/EC] £&AHQ s 73
3 F8-e 9t et BRA A8 #eE 2EE Ve
HQ REA EsA =eolsta glvk. ARGO Fole &
FAEA ok 2000molA slFEntd Fr1HeR £2, 48
2 JFE 2% FH, AFAH S 53 Agg dAge=
g 53 HFig 6).

ARGO o7} #gste £ d B¢ =934 #2E
R Zata df gl AREA Wt 54 wEd AA Z
o] gEoz AR B 3L 7Yy, EAE &
# FAAYPPEE FEs ASAE FEEA AHSEE
£ 33 gtk ARGO ¥-olzhE dojzl Aae AAzt &
A##(Real-time Quality Contro)& #AA A4 ARGO A&
AE|(Global Data Assembly Center, GDAC)E %3] /1=
2, 670l 19 oo XdR= FE#AE(Delayed mode
Quality Contro)Z AX GDACe] AARE= ARZA ©A
Azdth AL FEAYEE TY9E ¥, BEE ER
H2E, B3 94X H2E, 4 94 HaE, E/ed
&% H2E, A9499 "H2E 99 H2E, 4F 371
H2AE, Astola HAE, Wix H2E, £2 H3¥ Ha
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TN IS A BFRLNANGBSAI = ST

E, DA% B2E, UEOd HaE, AMsE Y, 9% 46 BUHYVENE AB A

% 4L ETE HAE FUNE Tad HaE AU 2O R AT AR S48 SR NSO
4 dasg AN G AdRe FaRds %A 93 A= AF AALFEEDE FAAY. CIDE B9 4 ¥
© Bl of % AN =ozE Sl NE FAEU2E Z@ol F450) ARAS 2TEgold os) BEHY IF
Rolstn wASe AYEL sAech Hel AgsD, BA AL QCE AR ABFA AT

@ Yoz TR AR Iu, 484N 2ZEAE B
# REARE ATes HEAA A o 4, ANY AR

A2 A8 B¢l Inmarsat A4S oAl
31, ANE A8HS —4 4= CDMA §41¢& o83t
%E}. el Aagel A X}EE ARFAE S

o AL, A QCE ﬂ% Az AARE QCE A3
Az o] dieledlo]Ad] At o o]F ARAT
MM E B3l ztgolgAolA Hsh= A8 E AFsHA Aok

Real-time Data Transmission (D/T)

Inmarsat
satellite

System on vessel System on land

Delayed-mode
Qc

o7
Software .
Near Real-time DIT

Fig. 6. Conceptual diagram for measurement and delivery —.
of ARGO data. ek time G
Conversion

FHFAGS AN E 208dEe] EABY Axde 7F oo
stal AAZE Actol AR Ag, Ak RS, HMRS,

71 EES e Aol Aae didle TARRE 59 ‘
sti gitt. FAREE 4zt A= Fo gsle] ohE g

~E7} 4852, 2A 14 F49e Real-time mode)% 221 Data User

7% (Delayed modd)Z WPro} SaAY. Audtas , N
Aol W 13 EABYE AL B9 Erksa A7 H) Fig. 7. System chart of NSO data provision.
£E, #7bsd AA HAE, d9yg] HAE, %’\‘ﬁ% 2]

XE, 29 2%o)d HAE 94y At gAE, & 5.8 &
L F ARE FUGA T ALEE ool qrms
& A% BATE BoIn Pyace Aisg Eaw Am  TIHE FHAY AT BIRUAFEIOSO0)

o QA Aol s A B 23 FApes  © ALARE AP SEAPALUE Doz e A
ded ofgdE F3A ko] zhzbel st ZF A Ul a7 wgkpo] AAS MEA Aol & T2 AHA
7 ARE EARA 7 AN 1) $URE EARME A =g 9t FEAFAEEE AU HslA BAsGER
AR Y4789, 2008). Zo] volrtol & W2 AZFKFE AL3HA A &
Y AUAGBEL BI0] BY 14 Fo slaAas g DAV AEE F AT AT AxgE 5= Slelg
Z FAo) Oig £, 98 2 N2 53 42 dolE o) g A olgk 2L AAE ZFE d o] JJAEofer
| 1ale) FololAg Ba Astn qrk 13 Faw 8 AEE ARAY BFe] B olFRE delHuel
7h Azl EAAIR0] ohd A AR ES ?‘ﬂeﬂi ojzo]  AEIE ARSE AR FHAE A o7 A8A,
Q7] B, #EA LAY F Q= FEORE ute AgdEd 2@ AE Aol olE YiME Hew
Q= ok} RESia & & o) ,1},4,\4 olg} 2 CTDe A58 ZFelelA Aoz HEH0] Agd 3§
AL noslr] A Ao B=o] Bual Ejo] 3 FHEAg O AN FFBIAE Y5k, e F
2 5 Ye 4T FABeAade] Besy, dnelzr @ N FHR MR ATOR AFFHE LR ole ATl
Z2aYe] e BN ANNGBE ASsaAe ¢ 248 BIARE ANBS FEHZ e A=
FHaAE Zrlsto] ALRE 4 QS Aol A ARG BEZE TR Y AR o|F] HRF o
ol Inmarsat 98B GHE B43E WE AU o] A

-

rlo DA T A
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d7hsE Aotk FAAT FHY AFc2= CDMA 74
AR E ARgsle] Aol E2EdE W FHE ARES

FolA Ble A E Hgsi Aestd AsAe ¢ A FuRed 1 20104 07€ 229
AN2RE TESA HY, WA AR F2AY A Aa5AY ¢ 201004 084 272 (14D

g A BAFA TR F e LFE vdd ¥ : 2010 09€ 209 (27b)
T A1, A ASAARE AN B FANTE & AAAY 20108 09Y 249
g238d o] &t &GS B FI2 A

A A F2 4329 4 AFZAE =2 5 A 2

Aofrt.

Sl

B 47e SEfdEde dsddRsdE 9
(RP-2010-ME-042) At} SEAGR A7NEA &880
F(EA GBI 2= AH(PMBE210) AHl el Aol o3 3
HAFHU
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