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ABSTRACT

Research vessels(R/Vs) used for ocean research move to the planned research area
and perform ocean observations suitable for the research purpose. The five research
vessels of the Korea Institute of Ocean Science & Technology (KIOST) are equipped
with global positioning system(GPS), water depth, weather, sea surface layer
temperature and salinity measurement equipment that can be observed at all times
during cruise. An information platform is required to systematically manage and utilize
the data produced through such continuous observation equipment. Therefore, the data
flow was defined through a series of business analysis ranging from the research vessel
operation plan to observation during the operation of the research vessel, data
collection, data processing, data storage, display and service. After creating a functional
design for each stage of the business process, KIOST Underway Meteorological &
Oceanographic Information System(KUMOS), a Web—Geographic information system
(Web—GIS) based information platform, was built. Since the data produced during the
cruise of the R/Vs have characteristics of temporal and spatial variability, a quality
management system was developed that considered these variabilities. For the
systematic management and service of data, the KUMOS integrated Database(DB) was
established, and functions such as R/V tracking, data display, search and provision were
implemented. The dataset provided by KUMOS consists of cruise report, raw data,
Quality Control(QC) flagged data, filtered data, cruise track line data, and data report for
each cruise of the R/V. The business processing procedure and system of KUMOS for
each function developed through this study are expected to serve as a benchmark for
domestic ocean—related institutions and universities that have research vessels capable
of continuous observations during cruise.

KEYWORDS : Research vessel, Continuous observation, QC, WebGlIS, KUMOS
o}t (Kim et al, 2012; Lee et al, 2012).
N =2 Ul - A oR Ffdoly Bty Ales 9
. 3 W Alawlo] TEET gk WA, vl

Foke AlEro] Mizo] o]9] 94, ol o &5 s Bl s A @Adel dhdt s A
T ES olgdt folEsgo] o]Fojxerst  w=ol EPIEE Haskal Al Alesias
t} o] <le] =& glolEdy H)go] wAlEH MGDS(The Marine Geoscience Data System)
W yuo]wo] BEv|ez Qs djokdo]E <] eF % 7l AEiA Bl 715l Higt HolHE
sso A7 ouh wEp A9 geolgle] & 00 w8 ¥ AEEFs PMEL(Pacific  Marine
A 9= wyal gl @ SE o9 Environment Laboratory) S £9%9 ZoJt}h
orglolE] Q] LGAA =L ksl o] Fo]A MGDS¥= USAP(U.S. Antarctic Program),
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Ridge 2000, Margins programs¥ 72 3ok
A7+ AFTHES] "oy ] AulA Ale-E 213l
2003 A =] & A A ekt A
52 AAl 4% marine geoscience T
d dolHe FaE AlFsta UTHMGDS,
2020). gt Fyr}e] NEPTUNE (North—East
Pacific Time—series Undersea Networked
Experiments) < SEFHF] 3liqtel] 77k &+
> A7]9] Juan de Fuca®tel A #ZF717|5
Axete] aljeke] Azgksel dish dHolHE
oJejHjo]~e H#sk NEPTUNEZ HEsh=
A=Al VIESIAE o]gsto] dlolelE Al
&3l Qlth(Sharkawi et al, 2005; Ocean
networks Canada, 2020).

ggdoly FeME 53] A7 3 F F
SH& sgAStolH = iYdTE sk
ATARZOA Qo] drol7] wjite] s FHS)
olgle] 4, #E 9 AlF ATt F5E o]
oF3H}(Nam et al, 2014; Smith et al, 2019).
olef| mj= E=Z2th FHHE] s dASAT
AE(COAPS, Center for Ocean—Atmospheric
Prediction Studies) I4l+= NOAA (National
Oceanic and Atmospheric Administration)
2ksk 15708 Ag-dE HIEEE Whole, SIO
(Scripps Institution of Oceanography)% %+
287 AFHAE e R e T dAS5EE A
= tlolE (Feid R, 71ddlolH, 5 42 4
T tlole) o] A It o) § s HAHow
SAMOS (Shipboard Automated Meteorological
and Oceanographic System) & 15, <% %ol
ItH(Union et al, 2017; Smith et al., 2018).

55 fullargigtelekelel el sl (OC-UNESCO,
Intergovernmental Oceanographic Commission
—United Nations Educational, Scientific and
Cultural Organization) & =rAla|Fd|olE g R
1 ZHIODE, International Oceanographic Data
and Information Exchange) X2 7132 AjA|3|
oFtf|o]EfH|o] A~ (WOD, world ocean database),
A AA sfikelele arsh} +2(GODAR, Global
Oceanographic Data Archaeology and Rescue),
PR G dolHREy ZEAE (GOSUD,

Global Ocean Surface Underway Data) %
A QL HolE o]~ E A5t x| e] Tt
Atk 1 F GOSUDS 7%
A7 e AlAslste] Alwsh AR,
A, A, A7 5 ok 1 diolHE
TAE AHEA A2 e A #HE
ole] A& AlFstal Utk

A8}k 2ol AFrAelA TR E = SIS0
Eo] AFAR|AE o]838}] Drushka et al
(2019)&= GOSUD2 A dlogH]o] 28]
Y E, FERdelHE o]l WEAo] & 4
& o2k U9EE A AT R e
=3 AT E S 1, Medina—Lopez
and Urefia—Fuentes (2019)+= 949 714
& HlolEE o83t A AlA A qrE Y
e R i L R e e | I e )|
A& 9l GOSUDS ASdHolHE o] gsl3ith
OJAH =29 AY AT 2 T F5HE 3
FASHolHE 4, e, Algskar glew ot
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5 107K 240 AGRAYRE AT
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Institute of Ocean Science & Technology)
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FATE FlE @3l T Ao E d5EE= 8
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TABLE 1. Standardization of continuously observed data by KIOST research vessels
Item Column name Format Example Unit Note
Cruise_ID Cruise_ID char(8) HI-16-01 - -
Year char(4) 2016 - -
Month char(2) 08 - -
Time Day char(2) 30 - -
Hour char(2) 00 - -
Min char(2) 01 - -
Sec char(2) 00 - -
Latitude number 13.50727 deg. -
Position Lat_hem char(1) N - -
Longitude number 144.54536 deg. -
Lon_hem char(1) E - -
Course number 321.38 deg. -
Navigation Speed number 1.0 knot -
Heading number 320.58 deg. -
App_WS number 8.55 meg ! Null: 999
. App_WD number 348.40 deg. Null: -999
(apparen\:wncilculate ; Calc WS number 8.55 meg ! Null: 999
tryue) ' Calc_WD number 348.39 deg. Null: —999
True_ WS number 8.55 meg ! Null: 999
True_WD number 348.39 deg. Null: —999
Air temperature Air_Temp number 29.21 C Null: =999
Atmosphere pressure Atmos_Press number 1010.14 hPa Null: —999
Humidity Humidity number 77.06 % Null: =999
Solar radiation Solar_R number 149.77 Wwem 2 Null: =999
Seawater conductivity Conductivity number 57.29 Seem ! Null: =999
Seawater termperature Swater_T1 number 29.59 °C Null: —999
Swater_T2 number 30.76 C Null: —999
Salinity Salinity number 34.58 Null: —999
Depth Depth number 2471 .4 m Null: =999
2, Gw5747](TSG, ThermoSalino Graph), Aol =4 1E v 9 e BHS 93
71 Z771(AWS, Auto Weather Station), A QAo ARt 57“94 Ag-dellA = 3l
4 3471(Echo  Sounder), #REE7]  FriolEls mESEC] A Wk 77t Aold
(ADCP, Acoustic Doppler Current Profiler), dolg ¥yl FALAE 7R3 Qlo] d&4
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TABLE 2. Building of KUMOS data sets

Collected data Storage type Storage method

o . : File server DB,

Navigation information csv, utf—8 Oracle RDBNS
continuously observed data — Raw csv, utf—8 File server DB
continuously observed data — Flagged csv, utf—8 File server DB
) - : File server DB,
continuously observed data — Filtered csv, utf—8 Oracle RDBMS
Track map zip File server DB

Cruise report pdf File server DB

Data report pdf File server DB

3+ Moving IQR(Inter Quartile Range) %2
TSkt ndA HES A F ZHel
27 g€d A9y 11.12.34 53 2o]
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FIGURE 4. Schematic diagram of continuously observed data management
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FIGURE 6. Time scheduling function for KIOST research vessel operation planning
(http://kumos.kiost.ac.kr/kumos/gisMain.do?mode=perm)
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