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Abstract — With the international increasing of the important of oceanic researches related to climate changes,
resources conservation and development and the advanced application of oceanic researches, advanced coun-
tries in ocean have developed the systematic management systems for oceanographic instruments. Despite the
increasing realization of need for the establishment of management system, no systematic management system
has been built in KOREA. There is an ungently need to construct the efficient and professional maintenance
and management system of oceanographic instruments that are extremely expensive for meeting the increasing
demands of oceanographic observation and investigation. In this paper, the present possession of oceanographic
instruments in KOREA and the need for the establishment of management systems for oceanographic instru-
ments are discussed. In addition, we introduce the total management system for oceanographic instruments
using a RFID(Radio Frequency IDentification) at KORDI and discuss the necessity of the introduction and
establishment for producing high quality data in oceanic researches.

Keywords: oceanographic instruments(3]%F %)), Instrument management system(gH]| #2]A|2~8)), RFID
(Radio Frequency IDentification)(IAFE] 1)
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Table 1. Classification of oceanographic instruments depend on observation items

Types

Observation items

Instruments for measuring quality of seawater
Ocean current meters
Wave height meters

water temperature, salinity, depth, DO, pH, turbidity, chlorophyll
ocean current
wave height, tide

Instruments for measuring submarine topology, stratum depth, submarine topology, stratum

Climate and atmosphere instruments

. Geomagnetic and gravity instruments
Oceanographic

Positioning and remote sensing instruments
Instruments

Underwater camera

Sampling instruments

Analysis and testing instruments
Measuring instruments
Computerizing instruments

Else

temperature, humidity, quality of air direction and velocity of wind
geomagnetic and gravity

position, motility, direction

image

sampling

analysis using samples

mas, frequency, tension

data processing, recording

ship, etc.
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Oceanographic
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Oceanographic Instruments
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Fig. 1. Classification of oceanographic instruments.
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Institutes

Name

Research Institutes funded by governments

Korea Ocean Research & Development Institute
Korea Polar Research Institute

Research Institutes  National Institutes

Korea Hydrographic and Oceanographic Administration
National Fisheries Research & Development Institute
National Fisheries Product & Quality Inspection Service

Research Institutes funded by local governments

Marine Bio-industry Development Center
Gyeongbuk Institute for Marine Bio-industry

National Universities

Universities

Kunsan National University

Mokpo National Maritime University
Pukyoung National University

Seoul National University

Chonnam National University

Jeju National University

Chungnam National University

Private Universities

Korea Maritime University
Silla University

Inha University

Hanyang University

Instruments User Companies

Industrials

Panasia Engineering

Sunyoung Engineering

Sea Tech R&D

AhraTech

Ecocean

Under Survey Technology 21
Geoview

Geocean Co., Ltd.

Geo System Research Corporation
Korea Environmental Technology Consulting Hotline
KESTI, Inc

Instruments Distributor Companies

Dongmoon ENT
Luckysusan

Marine Development System
Oceantech

Otronix
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Table 3. Instrument names that were classified by items(names were written by research objects)

Instrument classification Instrument names

Instruments for measuring
quality of seawater

CTD system, Multi-parameter probe, Water Quality Analyser, Water Quality Recorder, C/CT/T/P
sensor, DO meter, pH sensor, Turbidity Meter(Sensor), Depth(Pressure) Recorder, Fluorometer,

Thermosalinograph, Salinometer, etc.

Ocean current meters
Wave height meters

Instruments for measuring

submarine topology, stratum

Climate and atmosphere instruments
Geomagnetic and gravity instruments
Positioning and remote sensing instruments
Underwater camera

Sampling instruments Water Sampler, Corer, etc.

Analysis and testing instruments
Microscope, etc.

Measuring instruments
Computerizing instruments
Else Ship, Vessel, etc.

Doppler Current Meter, Current Meter, ADCP, LADCP, RDCP, AWAC, HF Radar, etc.
Water Level Recorder, Wave Meter, Tide gauge, etc.

Depth meter, Echo Sounder, Side Scan Sonar, Sparker system, Sub-Bottom Profiler, Multi-beam
Echo sounder, Hydrophone, Acoustic Release, etc.

Anemometer, Weather Station, Air Sampler, etc.

Gravity meter, Magnetometer, etc.

GPS, Gyro Compass, Radar, Beacon, Motion sensor, USBL, LIDAR, etc.
Underwater camera, Underwater video camera, etc.

Mass Spectrometer, Water Analyzer, Gas Chromatograph, Spectrophotometer, TOC Analyzer,

Tension tester, Radiometer, Balance, Waveform generator, Spectrum Analyzer, etc.
Workstation, Digital Recorder, Software, etc.

Table 4. Present possession of oceanographic instruments at research objects

No.  Classification of oceanographic instruments Research Institutes Universities Industrials Total
1 Instruments for measuring quality of seawater 230 72 38 340
2 Ocean current meters 188 28 23 239
3 Wave height meters 186 6 39 231
4 Instruments for measuring submarine topology, stratum 217 24 72 313
5 Climate and atmosphere instruments 61 9 1 71
6 Geomagnetic and gravity instruments 9 0 4 13
7 Positioning and remote sensing instruments 126 8 72 206
8 Underwater camera 40 1 42
9 Sampling instruments 59 9 7 75
10 Analysis and testing instruments 1,233 74 21 1,328
11 Measuring instruments 96 5 1 102
12 Computerizing instruments 246 3 22 271
13 Else 292 13 34 339

Total 2,983 252 335 3,570
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Table 5. Percentage of possession by classification of oceanographic instruments

No. Classification of oceanographic instruments Research Institutes Universities Industrials Total
1 Instruments for measuring quality of seawater 7.71% 28.57% 11.34% 9.52%
2 Ocean current meters 6.30% 11.11% 6.87% 6.69%
3 Wave height meters 6.24% 2.38% 11.64% 6.47%
4 Instruments for measuring submarine topology, stratum 7.27% 9.52% 21.49% 8.77%
5 Climate and atmosphere instruments 2.04% 3.57% 0.30% 1.99%
6  Geomagnetic and gravity instruments 0.30% 0.00% 1.19% 0.36%
7  Positioning and remote sensing instruments 4.22% 3.17% 21.49% 5.77%
8  Underwater camera 1.34% 0.40% 0.30% 1.18%
9  Sampling instruments 1.98% 3.57% 2.09% 2.10%
10 Analysis and testing instruments 41.33% 29.37% 6.27% 37.20%
11 Measuring instruments 3.22% 1.98% 0.30% 2.86%
12 Computerizing instruments 8.25% 1.19% 6.57% 7.59%
13 Else 9.79% 5.16% 10.15% 9.50%
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User Group Supervisor
Secretary
ob ) water temperature, salinity,
servation . g
. h D H.
A tems depth, 0, pH, turbidity,
group chlorophyll, etc.
instruments | CTD, YSI, AUTOSAL, etc.
Obsgrvahon ocean current, wave height
B items
group | .,
instruments | current meter, wave meter, etc.
Observation | submarine topology, seabed,
C items sub-bottom
roup | . i _
g instruments chlrp, sparker, sub-bottom
profiler, etc.
analysis nutrients, organic matter,
items suspended matter, etc.
D
nutrients analyser,
group | spectrophotometer,
instruments
elemental analyser,
mercury analyser, etc.

Fig. 2. Organization chart of oceanographic instruments user group of KORDI.
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Table 6. Classification code of oceanographic Instruments

Classification of oceanographic instruments Instruments Code
In ViYO Chlorophyll-a, Blue-green algae, Rhodamine, Fluo- AAFO
rescein,

CDOM, Crude oil, Fuel
CTD System AAA0
Multi-parameter probe AABO
Water Quality Recorder(Analyzer) AACO
C, CT, T, P(D) sensor AADO
Instruments for measuring Nutrients(ammonia, nitrate, nitrite, phosphate, silicate) AAEO
quality of seawater Radiometric sensor (PAR, Spectroradiometer) AAJO
Turbidity sensor AAGO
pH sensor AAHO
DO sensor AAIO
Ion Selective Electrode AAKO
Else sensor AALO
Else Instruments for measuring quality of seawater AAZO
Doppler current meter ABAO
Propeller current meter ABBO
Ocean current meters Electromagnetic current meter ABCO
HF-Radar ABDO
Else Ocean current meters ABZ0
Acoustic wave meter ACBO
Capacitive wave meter ACCO
Wave height meters Accelerative wave meter ACDO
Microwave wave meter ACEOQ
Else Wave height meter ACZ0
Pressure Wave meter ACA0

Field observation Multi-beam echo sounder ADBO

instruments Single beam echo sounder ADAO
Scan Sonar ADCO
Side Scan Sonar ADDO

Instruments for measuring Sub-Bottom Profiler ADEO

submarine topology, Sparker ADFO0

stratum Seismic ADGO

Terrestrial LIDAR ADHO

Mobile LiDAR ADIO

Land Stratum ADJO

Else Instruments for measuring submarine topology ADZ0

. Measuring air quality AEBO

i(;:]lsl:nr:l;feiltlf atmosphere Else Climate and atmosphere instruments AEZ0

Ocean atmosphere instruments AEAO0

Ocean gravimeter AFBO0

. L Land magnetometer AFCO0

Geomagnetic and gravity instru- Land Gravimeter AFDO

ments Else Geomagnetic and gravity instruments AFZ0

Ocean magnetometer AFAO0

Hand GPS AGAO

GPS AGBO0

DGPS AGCO

o Dual DGPS(Gyro) AGDO

Pos1?1on.1ng and remote VRS AGEO
sensing instruments

RTK(Base) AGF0

SBL, USBL AGGO

Motion AGHO

Else Positioning and remote sensing instruments AGZ0
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Classification of oceanographic instruments Instruments Code
Underwater camera system AHAO

Image instruments Underwater camera. AHBO

Common camera, video AHCO

Else Image instruments AHZ0

Else Underwater acoustics instruments AlZ0

Underwater Acoustic Transmitter AIBO

Acoustic Array AICO

ellisr(l)(lilzrt?z:tzstruments Bioacoustics AIDO

Acoustic modem AIEO

Field observation Acoustic Release AIF0
instruments Acoustic Hydrophone AIA0
Aquatic organism collecting instruments AJBO

Submarine topology collecting instruments AJCO

Sampling instruments Sediment collecting instruments AJDO

Else Collecting samples instruments AJZ0

Water Sampler AJAQ

Winch AZAO

Else field observation Generator AZBO

instruments Container AZCO

Else AZZ70

Balance BABO

GC BACO

HPLC BADO

Ion Chromatograph BAEO

Elemental Analyzer BAFO0

Gas Analyzer/Detector BAGO

ICP/ICPMS BAHO

Atomic Absorption BAAO

Infrared Spectrometer BAIO

Mass Spectrometer BAJO

Moisture Analyzer BAKO

pH meter BALO
seibl?ratory Analysis and Spectrophotometer/Colorimeter BAMO
instrlfments testing instruments Fluorometer/Spectrofluorometer BANO
Thermal Analyzer BAOO

TOC Analyzer BAPO

Turbidity Meter/Paticle Size Analyzer/Particle Counter BAQO

Automated Chemistry Analyzer BARO

Conductivity Meter BASO

Electrochemistry Analyzer BATO0

Viscometer/Refractometer/Polarimeter BAUO

NIR BAV0
NMR BAWO

X-ray Analyser BAXO0

Titrator BAY0

Else Analysis and testing instruments BAZ0
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Table 6. Continued

Classification of oceanographic instruments Instruments Code
Centrifuge BBB0
Chiller/Refrigerator/Freezer/Cryogenic BBCO
Filtration Equipment BBDO
Evaporator BBEO
Fraction Collector/Automatic sampler BBFO0
Bath/Circulator BBAO
Recorder/Integrator BBGO
Gas Generator BBHO
Gas Handling Equipment BBIO
Glassware Washer BBJO
Freeze Dryer BBKO

Laboratory Homogenizer BBLO
instruments Hood/Clean Be?nch BBMO
Hot Plate/Heating Mantle BBNO
Incubator/Oven/Furnaces BBO0
Mill/Grinder BBPO
Microwave Digestor BBQO
Ultrasonic Equipment BBRO
Shaker/Stirrer BBS0
Pipette/Dispensor BBTO
Pump BBUO
Vacuum Equipment BBV0
Autoclave/Sterilizer BBXO0
Else Laboratory instruments BBZ0
Water Purification Equipment BBWO
Electronic Microscope BCBO0
Microscope Else Microscope BCZ0
Optical Microscope BCAO
Generator (Function generator, Pulse, Signal, Sweep...) BDBO
Analyzer (Network, Logic, Signal, Spectrum....) BDAO

Laboratory Measuring instruments Meter(Multimeter,MegOhm, Volt, Amm,Ohm..) BDCO

set-up Else measuring instruments for physical measurand BDDO

instruments Else Measuring instruments BDZ0
CT BEBO

X-ray BEAO

Image instruments MRI . . BECO
Acoustic image instruments BEDO

Image Analyzer BEEO

Else Image instruments BEZ0

DNA Synthesizer BFBO

Cell Counter BFCO

Densitometer BFDO

Electrophoresis BFEO

Fermenter BFFO0

Flow Cytometer BFGO

DNA Sequencer BFAO

Gel Dryer BFHO

Hybridization Ovens/Incubator BFI10

Immunoassay Systems BFJO

Microarray Scanner BFKO

s . Microplate Dispenser BFLO
Bio/Biology instruments Microplate Reader BFMO
Microplate Washer BFNO

Osmometer BFOO0

PCR/Thermal Cycler BFPO

Real-time PCR BFQO

Electroporation Pulser BFRO

Scintilation Counter/Alpha Counter BFSO

Cryostat BFTO

Tissue Processor/ Microtome BFUO

Growth Chamber BFV0

Glove Box BFWO0

Else Bio/Biology instruments BFZ0
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Classification of oceanographic instruments Instruments Code
Server BGBO
Software BGCO0
Computerizing instruments Printing instruments BGDO
Else Computerizing instruments BGZ0
Networking instruments BGAO
Lathe/drill/CNC/press BHAO
Le;boratory Processing instruments Packaging instruments BHBO
set-u
instrlll)ments Else Processing instruments BHZ0
Else Laboratory BZZ70
Container BZB0
Else Laboratory Flowmeter BZCO0
set-up instruments Valve BZDO
Processing instruments BZEO
Generator BZAO
C, CT, T, P(D) sensor CABO
Doppler type current meter CACO
Single beam echo sounder CADO
CTD System(Vessel) CAAO0
Multi-beam echo sounder CAEO
Sub-Bottom Profiler CAFO0
Seismic CAGO
Yessel/Vessel mounted Ocean atmosphere Instruments CAHO
instruments
Measuring for air quality CAIO
Ocean magnatometer CAJO
Ocean gravimeter CAKO
GPS(Konmap, DGPS, Dual DGPS) CALO
Electronic System(Vessel) CAMO
Boat, jet-ski CANO
Else Vessel/Vessel mounted instruments CAZ0
Else Buoy CBZ0
Buoy
Buoy CBAO
C. Platform -
AUV or UUYV, glider CCBO
ROV CCAO0
. ASV CCCo
Underwater auto machine .
Submersible CCEO
Undulator CCFO0
Else Underwater auto machine CCZz0
Satellite Satellite CDAO
. Ocean Observation Tower CEAO0
Fixed observatory .
Else Fixed observatory CEZ0
Else Package observatory CFZ0
Package observatory o .
Packaged Monitoring Station CFAO
Power motion frame ATV CGBO0
. . Without power motion frame CGCo
Land carriage Vehicle
Else CGZ0
Inspection moving Car CGAO0
Aircraft loaded Aircraft loaded Instruments CHZ0
Else C. Platform Else C. Platform CZZ70
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Instrument Management System

1) Information of Instrument

4) Status of Instrument

) 5420100823 Date Checker Status take a step
Cl ific ode AAAAD
[ Jung-Han, Lee Good -
Instrument under calibration and verification { yes
2 2010-00-03 Jung-Han, Lee Need to repair Request Marine Instrument and Calibrafion Department to fepair
CTD system
(#) English name MicioCAT C-T (P optional) Recorder 2010:99-01 dung-Han, Lee i) Normalioparmon afier fernir
(5) Model 37-M 2010-09-17 Jung-Han, Lee Sensor data drift Reauest verification and calibration
(6) Serial Number 1234-5678 5) Bring in out
- s = R Date of Date of
Measuring instrument for water ot e i
(8 Description of usage s bring aut L
AempsteiRy; SoRnly; prevERs Marine Instrument and Callbration Department Field Trip Jung-Han. Lee | 2010-09-01 2010-09-03
Request technician to repair Jung-Han, Lee 2010-09-04 2010-09-06
(D Photo
O ol s Marine Instrument and C aiibration Devartmert Field Trip Jung-Han, Lee | 2010-09-15 | 2010-09-17
Requestverification and calibration | Jung-Han, Lee | 2010-09-18 | 2010-09-25
(10) Manufacture country usA
(11) Distributor Otronix
6) Status of Usage
(12) Direct Jung-Han. Lee
Betor (X o o fien. o8 Start date End date User Name of project place etc
¢ Marine 2010-09-01 20100903 | Jung-Han. Lee CTD Inter-comparison The EastSea
(15) losakintion piace Mooted at 2010-09-15 2010-09-17 | Jung-Han, Lee CTD Inter-comparison The EastSea -
1. Possible in KORDI ) 2. Possible in and out of KORDI( )
(10 shaty ket 5. sble( {) 4. Decide after )
(17 Date of revision Ll 7) Status of Repair
2) Purchase
) Date Detail statement Repairer Cost etc
(18) Document number 21 A 708(2010-00)
2 Change electronic component of mainboard Matine Insrument and Calbration Department
19) Account PE123456
(20) Inital price (21) Variation of amount
(22) Total (23) Date of purchase
3) Detail Specification of Instrument 8) History of Calibration
Model Serial Number Amount etc
ate jbration Published number of |  Calibration
MicroCAT Requester & L Cost :
b M 1234-5678 ' Roquet | Compln Body calibration calibration Sheet
ecorder
Jung-Han, Marine Instumentand | .
ressure sensor - P
Toupsimin; 151234 1234 ' 5 Lee Calibration Department Hek
Sensor
Conductivity .
coizza 12345 1 9) Sharing Instrument
Sensor
an it Mencry - - L 2 Department | Requester Lot Name of Instrument Cost etc
Lithium Battery 12 AA sharing
Anti-Foulant Devices AF2T3 - ' -
SEASOFT
Ver. 1.2
software
Manual & i
cD-Rom
Model Amount Date of change
Change Pressure Sensor PRI234 123456 1 2010-08-31
Fig. 3. Instrument management system.
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