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Summary

|. Title : Technological Innovation Strategy for Securement of

Maritime Territory

Il. Purpose

The UN Convention on the Law of the Sea establishes specific legal
regime of delimiting the EEZ of 200 nautical miles of a coastal State
under which the coastal States have sovereign rights for the purpose of
exploring and exploiting, conserving and managing the natural resources,
whether living or non-living, of the zone, and jurisdiction with regard to
the protection and preservation of the marine environment.

Three coastal States(.e., Korea, China and Japan) which are situated in
the maritime region of the Northeast Asia are inevitably confronted with
the problem of jurisdictional overlapping because the distance between
them is often less than 400 nautical miles. The maritime boundary
delimitation between them, however, is not easily agreed nor negotiated
because on the one hand, they each apply different standards or
principles of delimitation for different occasions; on the other hand,
complicated and specific geographical circumstances exist in the area.
Three States now make every efforts, at the national level, to expand their
maritime territory as much as possible by developing the most favorable
principles to satisfy their own national interests.

Expansion of maritime jurisdiction is very important in the light of a
nation's strategic procurement of natural resources and implementation of
sustainable development of national economy as well as maintaining
national security. To establish the appropriate strategy for securing

maritime territory, it 1S necessary to analyze the value of the maritime



areas which need to be delimitated through marine exploration and
survey technologies. Despite of such importance of obtaining the
knowledge on the maritime areas which need to be delimited, we are
faced with serious lack of even basic science-based data and information
on the area due to insufficient research and on-site surveys on the area
as well as lack of interests from the concerned funding government
agencies. Recognizing these problems, this study aimed to propose strategy
and needed technological development as well as some of the action plans
for securing the best and maximum possible maritime territorial

delimitation.

Ill. Contents and Scope

The notion of a maritime territory in a broad sense can be extended to
the area of deep seabed, both polar regions, and overseas research stations
as well as jurisdictional areas of a State, and even to jurisdictional areas
belonging to the other State in case of overseas resources development.
But this study focused on the area of the EEZ as a narrow sense of
maritime territory.

This study analyzed a variety of agreements on maritime boundary
delimitation concluded between states and international judicial decisions.
From this analysis, the study examined the bases of standards and/or
principles and the circumstances which these agreements and decisions are
applied. This study also examined standards and principles asserted by
each of the three nations(Korea, China and Japan) in the maritime
boundary delimitation. Finally, this study estimated possible loss and gain
from each case when considering the various elements of special
circumstances.

The present study identified needed technology by analyzing status of

current technology for valuating economics of minerals and fisheries
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resources which may lie in the overlapping areas as well as mapping out

the seabed's geological and bathymetric characteristics.

IV. Conclusion

The study concluded that only through obtaining high quality data and
information by implementing innovative changes in marine science and
technology and its development, and establishing effective infrastructure for
securing maritime territory, we can gain superiority in the negotiation
table for maritime boundary delimitation with neighboring States. This
superior data and information, and innovative marine science and
technology can also be applied in the fields of protecting and restoring
marine environment and other related areas which is an important part for
sustainable development of potential marine resources for national and
global interests.

Recently, China and Japan pose continuous and greater challenges to
claim expanded maritime territory. They have and continuously build
larger and more capable research vessels enabling them to carry out more
research more safely and effectively in shorter period even under harsh
marine conditions. Futhermore they invest boldly into ocean science and
technology from basic R&D to help understand the process of natural
environment to applied R&D to utilize what has been understood from the
basic R&D. The most urgent and pressing difficulty is the most basic issue
of infrastructure for gaining the most essential science based data and
information. That is, to have a large comparable research vessel with ships
operated by China and Japan. In conclusion, the study proposed to build

a 5,000T ocean-going research vessel as a replacement for current aged
R/V Onnuri(1,500T).
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(£ 4-31] 33 7L M1 TL 2] T2 s STA|
71717 &g A ZA THEE

Current meter RCM-11 Aanderaa 2001
Water level recorder WLR-7 Aanderaa 2002
Acoustic doppler current meter ADCP-WS1200 RDI 2001
Acoustic doppler release system Benthos 2002
CTD system SBE25, FSI-M FSI, Seabird 2002
Automatic weather station AWS2700 Aanderaa 2002
Young meteorological instruments |YOUNG26700
Directional wave, tide&current SEAPAC 2100 WHOL 9001
gauge
Directional wave &
electromagnetic current meter SIADW
Wave track buoy system ENDEC0956
Geophysical and marine
engineering geological instrument
Single channel seismic system DELPH-1 SSI 2002
Multibeam echo sounder system EM950 SIMRAD 2002
Multibeam echo sounder system EM3000 SIMRAD 2002
All digital side scan sonar system |KLEIN2000 ULTRA 2002
Dual frequency side scan sonar
system 3050L Benthos 2002
Hi-resolution sub—bottom profiler |5210A O.RE 2002
Sea bravimeter KSS-5 2002
Marine proton magnetometer GR01G U.S. Geometrics [2002
Echo sounder DF 3200 US. ODOM 2002
Differential GPS system NAS 100/MKL

1+ NR202K
Intelligent total station SET2C-II 2002
Global positioning system M-X11
Satellite ground receiving sys. QUORUM TAC-2
PCI image processing software|EASI/PA GE
package V 6.0
Mutiband microwave scatterometer [MMS-96
Computer work station for|[DEC ALPHA|
modelling 255/300
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Computer work station for|DEC ALPHA| 2002
modelling 3000/600A XP
Image processing work station SGI INDIGO R4000
Multibeam post-processing work

] SUN ULTRA 3000 2002
station system
Seismic data processing work

} SUN ULTRA 3000 2002
station
HP design jet 755 CM plotter HP7555CM
Perfusion chromatography system |BIOCAD/SPRINT
Plasma atomic emission

OPTIMEA 3000

spectrometer

Mass spectrograph

Agilent 5973N

Gas chromatograph

T NGFAT ARG,

4. 0|3 YN Y

-
| LY

0 w3 F2 e

Oceanographic Institution, WHOD &} 2~=

Z|#o 2=

S2EH FATA

Institution of Oceanography, SIO)7} U=

F A55(2004. 12)

O $2&sfddrae vdd U3 sfdd+4=2 1930d -
o, ARl dATREM = AA AR

[0 19039 A7" 2afdssjddrae vi=dM 71 284
SFATIR R WET e BAstal s
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(£ 4-32] 0|2 SxEoel T4 7N HRHE
A7 u FaA S
(scientific instrumentation)
R/V Knorr A4 85m —Sippican MK 21 XBT with software
(F712F ¥ |[WlgE4 2685 LT |(Hand-held and deck launchers)
3}l Z AL gla4 9 11knot -SeaBeam 2112 multibeam swath mapping
A2 12,000nm system
Al Al229 -Bathymetric systems (3.5 kHz and 12.0
Tekx} 329 kHz)(Knudsen 320B/R with digital data
71&2} 29 logging and EPC graphic recorder, Edo 323B
3} Al ZE - 60 12 kHz transducer (2), Array of twelve 3.5

kHz transducers)

-SBE 911+ Deck Unit and CTD Rosette
equipped with 24 ea. 10-liter Niskin
bottles(CTD, oxygen sensor, altimeter,
turbidity, transmissometer, fluorometer)
-RDI 75kHz vessel-mounted phased-array
Acoustic Doppler Current Profiler (ADCP)
—Ashtech GPS based ship heading & attitude
Sensors

-POS/MV GPS receiver unit coupled with an
inertial reference unit providing precision
position information

-IMET meterological sensor system
-GPS-based precision clock

-Fume hood

—Refrigerators

-70°C freezers

-0°C freezers

—-Deionized distilled water

—Transducer wells (4)- multiple slots in
each

-Isotope van (upon request)

-27) 71730 7

—270 717 AEA
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-FH 4 20ftHl(e]s A F4) 671 &3t
-main lab, analytical lab, wet lab, upper

lab, lower 9wt lab, F34

Sl

R/V Atlantis

(54 =)

: 3,510 LT
> 11knot

-Isotope van equipped with A/C, water,
telephone, fume hood, Triathler single vial
scintillation counter

-SBE 911+ Deck Unit and CTD Rosette
equipped with 24 ea. 10-liter Niskin bottles
-SeaBeam 2112 multibeam swath mapping
system

-RDI VM-150-18HP 150 KHz
acoustic Doppler current profiler (ADCP)

RDI OSII75S 75 kHz phased-array ADCP

broadband

-Ashtech GPS-based ship heading and
attitude sensors

-Bathymetric systems, 3.5 and 120
kHz(Knudsen  320B/R  echosounder  with
digital data logging and EPC graphic
recorder, TC-12/34 and TR-109
transducers)

-IMET meterological sensor system
-GPS-based precision clock

-Sippican MK 12 XBT with software
-Nautronix RS906 ultrashort/long baseline
acoustic navigation system with pingers and
tracking transponders

-Fume hoods

—-Refrigerators

-70°C freezers

—-Scientific walk-in freezer

—-Climate controlled chamber

—-Deionized distilled water

-Transducer well with multiple slots
-Wire-mounted 12 kHz pingers

-Nitrogen generator

-Drying oven
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=17 A7) A=A,

-5k 2 ROV @7

-# 2:20ftHl (o] s 2 4) 37 &3t

-main lab, bio/analyatical lab, hydro lab, wet

lab, computer lab, storage rooms,

R/V Oceanus

(A ¥

@7 2AD

g

5]

[e]

w8k} 187
Folg7le4 14

AIZE 30

-Bathymetric systems (3.5 kHz and 120
kHz)(Knudsen 320B/R with digital data
logging and EPC graphic recorder, Edo 323

B 12 kHz transducer, Array of 12 3.5 kHz

transducers)

-SBE 911+ Deck Unit and CTD Rosette
equipped with 24 ea. 10-liter Niskin bottles
—-Sippican MK 21 XBT with

software(Hand-held and deck launchers)
-RDI 150 kHz narrow band Acoustic Doppler
Current Profiler (ADCP)

-RDI 75 kHz vessel-mounted phased-array
ADCP

-Ashtech GPS position, ship heading &
attitude sensors

-IMET meterological sensor system
-PS-based precision clock

-Fume hood (1)

-Refrigerators (2)

-70°C freezer

—-Deionized distilled water

-Transducer well with multiple slots
-Isotope van

-H 220ftHl (o] A FA) 37 3T

-Removable bulwarks (8 %if)

-main lab, wet lab, top Y=} lab,
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(£ 4-33] 0|2 A3 AP oM HEHE
Q73
A uy FoAY L .
(scientific instrumentation)
R/V Melvile A 85m -Echosounders: 3.5kHz 12kHz, EDO 550
W& 2,944|recorders, EDO 248-E transceivers, EDO 8
LT kw power amplifiers for the 3.5 kHz system,
22 11.7kt a receiving streamer and filter amplifier,
Ad: 10,061nm |EDO standard 3.5 kHz transducer, a set of
ol: MY 239 |Harris transducers for the 3.5 kHz system,

) gH

Hebak 387

AlZE 409

12 kHz EDO transducers

-Side Scanning: 120 deg. swath, bathymetry
and sidescan

—-single and multichannel seismic systems
-Multibeam: 12 kHz swath SEA BEAM 2000
multibeam echo sounder,

-Sub-Bottom Profiler Knudsen 320 B 35 /
12

—Acoustic Doppler Current Profiler: Either a
150 kHz or a 300 kHz RDI ADCP
-Magnetometer Geometrics G-886 Towed
Magnetometer

-Bell BGM-3 gravity meter,

—Sippican digital XBT,

-RDI 150 kHz narrowband ADCP,

-IMET meteorological system and sea
surface data

-Knudsen Engineering 320B 3.5/12 kHz
digital sub—bottom profiler.

—-portable seismic profilng system : SSI GI
90, 150, 210 cubic
SureShot Siesmic source Controller,
SSI mica T-80 water guns, Bolt PAR600B
air guns, Bolt PAR1900CT air guns; Bolt
PAR1500LL

channel streamers;

guns configured for

inches,

air guns, Teledyne single

SEC 4-channel streamer
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depth readout; I/O AG-7 4-gun firing
synchronizer; Sparc 10 Digital Seismic
Acquisition system; seismic amplifiers;
Master clock/gun firing systems; Krohnhite
bandpass filters; single channel A/D modules;
EPC 3211S graphic recorders; Multichannel
streamer power reel; Six gun digital firing
control synchronizer system; AMG single
channel streamer; 12-channel streamer reel;
hydraulic power pack.

——CTD/rosette systems(Markey DESH-6 &
Markey DESH-5 CTD winch which carry
10,000 m of 0.322" three-conductor
electromechanical CTD cable on Lebus
grooving), SeaBird CTD, multiple rosette
systems from 6 to 36 sampling bottles; 1.7-
to 30-liter sampling bottles; SeaTech
transmissometers; SeaTech fluorometer;
260-liter SS Gerard barrels;

—automated oxygen titration system,
technicon 4-channel nutrient analyzers for
PO4, Si03, NOZ, NO3; MOCNESS sampling
system with single 1m square, double 1m
square, and 10m square frames; & other full
ocean depth electronic package and spare
—precision temperature control bioanalytical
lab

—-isotope van available

-many van(°]-52 A34) &3t
—freezers/refrigerators

—Deionized distilled water

R/V New Horizon

A% 52m

v B
1,007LT
44 10knots
72]: 9600nm

-echo sounding system : Knudsen

!|Engineering, Ltd. model 320B/R sonar

transceiver, featuring chirp technology, dual
mode operation (10-14 kHz 'HF' and 2-7
kHz 'LF'), and digital signal processing
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—hull-mounted EDO model 323B transducers
for HF operation and a sixteen element
array of Massa model TR-75] transducers
for LF operation

-ADCP Narrowband 150

-XBT Sippican MK 12  Digital

-Sub-Bottom Profiler Knudsen 320 B 3.5/
12

-various van(e|s2 4 gA) &3t
—isotope isolation van available
-walk-in scientific ref/freezer, small chest
freezers

—transducer well, 21 411X

—-Deionized distilled water

-9,100 m .322" Conductor Wire (CTD) Lebus

Grooving

-lower Y4t lab, dry lab, ocean lab, fume
hoods, main lab, upper ¥4t lab, store room
R/V Roger Revelle|d%: 83.21m —Multibeam; EM120, 12freq khz, 150 deg

Bl
LT

I~ I~
TET

: 12 knot
: 15,000n
A 22
AT 37

3512

m
ks

s

swath, bathymetry & sidescan
—-single & multichannel seismic systems

-Sub-Bottom Profilers: Knudsen 320B, 3.5 /

12 freq khz, Edo Western 248e Sonar
Transceiver, Edo Western 323B 12kHz
transducers, EPC 9800 Thermal graphic
recorder, Massa TR Transducers

-ODEC Bathy 2000, 3.5/12 freq khz,
Raytheon RD-500 shallow water
echosounder, an array of 12 TR-109

transducers which operate at 3.5 kHz, and
two 12 kHz transducers which are operated
individually

G-886 proton
magnetometer, Towed Magnetometer

-XBT : Sippican Mark 12, Digital

-ADCP RDI

-Magnetometer; Geometrics

Narrowband 150, RDI
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Broadband 150
-Underway Data System: IMET

meteorological and sea surface data system

-Hydrographic Doppler Sonar : 50/140 freq
khz, Profiles to depth of 1,000 m with 15 m
depth resolution

—-portable seismic profilng system : SSI GI
guns configured for 90, 150, 210 cubic
inches, SureShot Siesmic source Controller,
SSI mica T-80 water guns, Bolt PAR600B
air guns, Bolt PAR1900CT air guns; Bolt
PAR1500LL air guns; Teledyne single
channel streamers; SEC 4-channel streamer
depth readout; I/O AG-7 4-gun firing
synchronizer; Sparc 10 Digital Seismic
Acquisition system; seismic amplifiers;
Master clock/gun firing systems; Krohnhite
bandpass filters; single channel A/D modules;
EPC 3211S graphic recorders; Multichannel
streamer power reel; Six gun digital firing
control synchronizer system; AMG single
channel streamer; 12-channel streamer reel;
hydraulic power pack.

-10,000 m .322 NBIS Mark Il CTD, SeaBird
CTD, multiple rosette systems, from 6 to
36 sampling bottles; 1.7- to 30-liter
sampling bottles; SeaTech transmissometers;
SeaTech fluorometer; 260-liter SS Gerard
barrels; automated oxygen titration system,
technicon 4-channel nutrient analyzers for
PO4, SiO3, NO2Z2, NO3; MOCNESS sampling
system with single 1m square, double 1m
square, and 10m square frames; & other full
ocean depth electronic package and spare

-numerous vans(©]&2] A3 4) space
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—isotope isolation van available

—fine adjust temperature—controlled
bioanalytical laboratory

—freezer and temperature controlled walk—-in
chambers for sample storage and preparation
—Deionized distilled water

—-machine shop, store rooms,

-hydrolab, wet lab, electronic/computer lab,

main lab

. 3= HIZNN A

d=o] FQ8 IIAH J|HAOZE= AFAIFETH A TFAE
(National Oceanography Center, Southampton : NOCS)7} <

1996 A€ 3H NOCS+E Southamptont) HSHU)# 2374 A9
¥ 3] (Natural Environment Research Council : NERC) 7+¢] 2+

=247 2]

NERC7} A ¢3te= IFSE NOCS WollA £95 & AFdxdd
(Research Ship Unit)& Asl/thgFAT< =AE s 583 3t
Fo]R AFA Charles Darwin®} Discovery&ol tsla] A E A<l
Ant #YA R 2E AF

j S

AR AL So] MEo] MAH=E, E3] RRS Charles Darwin
of A AT HWEAYFol NERCO sl Adxo] AFA
RRS James Cooke] 2006d 8¥ H=xH

HT AR AEY g3 AR ATXNYEZH - 5 gw
H
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[E 4-34] 2= APAHETEHLATHE L] T2 AFM HFsg
aTAduty FaAd o
(scientific instrumentation)
RRS Discovery|Zd7: 90.25m
(=4 g&ds|=  14.00m - OCEANOGRAPHIC SYSTEMS
SETT 52 53m Fixed system comprising: Surface
WSE S 4378t measuring system, Thermosalinograph.
20 11.0knot ADC.PI RDI system capable of being
configured to measure water column
A4gNATF : 559 |
movement or back scattering from
S04 501 biology in water to depth of 300-400m.
(kA 0 28%) | - Echo Sounder: Simrad EA500, 10.2 and
AxdAE 19624 12KHz. Full Ocean Depth.
/ 1992 w<=| - Shipboard wave recorder.
- H.P. AIR COMPRESSORS (WHEN FITTED)
4 x Hamworthy 4TH 5656W 100 -
2652m/hr FAD at 135 bar.
- HYDRAULIC EQUIPMENT POWER
SUPPLIES
- 5 POSITIONS ON DECK
- 5.5 gpm, 1 gpm, 33.6 gpm at 200 bar.
- CRANES
- Forward knuckle crane 30tm : Hard hook
and winch
- Midship knuckle crane 130tm : Hard hook
and winch
- Mid/Aft knuckle crane 75tm : Hard hook
and winch
- Aft 2 (1P & 1S) knuckle crane 30tm :
Hard hook
- ECHO SOUNDERS :
- P.E.S. SIMRAD EA500
- AD.C.P. RDI 150 KHz
RRS  Charles|#17%: 69.40m ~ Compressed Air
Darwin 1 14.40m - Low pressure and high pressure for air
(FAFA) =T 4.90m guns
W=7 1 2556t |- Compressors: 4 x Hamworthy 4TH190W70
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* 20061 649|H < 12.5knot
g9, Fd g3 LdS: 459 |- Electrical Systems
James Cooko|Z=4¢19 : 39 - 415V AC 50Hz 166.0kVA 3 Phase
= A= (a2 189) | 240V AC 50Hz 080.0kVA 1 Phase
AzAE : 19844 - 115V AC 60Hz 016.0kVA 1 Phase
- 150V AC 60Hz 005.6kVA 1 Phase
- Echosounders and Sonars
- Simrad EA500
- Acoustic Doppler Profiler
— Shipborne Computing System
- Meteorological Equipment
- Air and sea surface temperature, humidity,
wind speed and direction, and barometric
pressure, all logged automatically
RRS James| 7 89.20m
Cook % : 18.60m - EK 60 Fishery Research Echo Sounder
(== gge)|ET - 5.50m System, with 18, 38, 70, 120 and 200
ko] A1) Hj = 5300t kHz
&2 16.0knot |~ SBP 120 Swath Bathymetry System with 1
AR A2 509 x 1 deg., RX and TX
xolel : 54 - SBP 120 Sub-Bottom Profiler w/3 deg. TX
srep gz | | |
- EM 710 Hydrographic Multibeam
AzxdAx : 2006. 8

Echosounder System with 2 x 2 deg. RX
and TX, 70 =100 kHz.

EA 600 Hydrographic Echo
System with/12 kHz transducer w/pinger

Sounder

function.
- Kongsberg Maritime Sound Velocity
Profiler
- Kongsberg Maritime SV Plus Sound

Velocity Profiler
- Kongsberg Maritime MDM400 Marine Data
Management System

RDI 75 and 150 kHz Acoustic Doppler

Current Profiler
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19973d 200ma A3
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2y 7] 7 ﬂ %
)

2000 AUV "SNUUV 1" 7l 2003 ROV "SNUROV"¢} 5=
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B 1-3 $52F ED2FA AL 75
3 5394 A5 9% 3D B3 2EE L Avete] SnaT
Y (3 FATY)
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O olx=gtd L &xd =44
Lo & 84S vHE F Ae & AUV 4E3F

O ITC, Reson, Neptune % E

O Sound MetrixAtollA 239 F74e HAS3H7] 93 5 72
383}

O Reson, Kongsberg, Imagentex & olA S HE & o] &3+ 4
HS dags 83

O v 3TN A The Navy Unmanned Undersea Vehicle Master
Plane H3sto] &% 50871419 A7) Agel 98 71« 2 7
%

= $2&F T2 19908 REMUS((Remote
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