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Abstract

The objectives of this study is to determine an accurate method for a
data collection process and propose a methodology for determining the
boundary limit based on the fishery law in order to prevent disputes
between fishermen of adjacent fishing blocks. To develop the optimum
procedure for the boundary limit, field tests were carried out and
accurate data collected at a site in KYUNGNAM province. It is an
extremely difficult process to determine the boundary limits by the
accurate positional depth for an official from the local government.

This 1s due to the lack of knowledge of the tide, datum level and
positioning mechanism. The basic concepts of the tide, datum level and
positioning method must first be understood before accurate positional
depth and set to work procedures for fishery licensing can be
developed. For basic understanding of accurate positional depth, the
author briefs the concepts of the Differential Global Positioning System
(DGPS) positioning by each different application method, tidal
measurement steps, abbreviation of tide and positioning, the mechanism
of the tide generating force by astronomical forces and comparing the
other positioning methods by the different referencing Geodetic
system.

The result of the experiment in this study on the island in
KYUNGNAM province was the determination of large differences
between the lawful areas and existing licensed areas. This was
determined to be 480% larger than the lawful existing areas, which will
be unacceptable to the adjacent fishermen. After analysis of the
results, the cause of these large differences was found to be due to the
precise hydrographic survey of the real depth for the boundary limit

was not followed to the accurate positional depth. The real depth in the
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licensed block was determined to be three times deeper than the lawful
one.

The reason was due to the lack of knowledge of the tidal height,
datum level, positioning concepts, application methodology and the
projection theory for each different sphere and ellipsoid, such as
WGS84 vs. BESSEL1841. The author proposes seven steps to issue the
licensed fishing block for the local fishery wunion by the local

government official.
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Rl

=
5(1996)5 EAF, A=t AEstel AAddE Hdre i

AT Al tiulska i

213 I AA

(Celestial navigation), 18] i1 % 3}3H (Radio navigation) o2 7



way) A7 FUF (Two way) A= 7RI 5 Aok, grie
ArgPe A0 FPAAd Furh GPSE dwHew du
of &ahA g v ZwAel el WE GPSE 94 g

@ AA £¥Th GPS7H AMF FUAADT ek RS 9

AN AN A DB AAZ ABE Aol Baaioh FEFAA 3
oy AEEe EASs) Askel A5 SONARSH k=79 e
T 2H7 EDM 2% 45w gue Ade a2

@ Fohgs g e eAE <E 2-1>, <E

o
2-2>°] YeEbi A

<E 2-1> A% 7ZlE= I AA

<Table 2-1> Navigation system by the land based reference station

% | Fo5 |24 9T AEED) | $5A9
Omega |10~14kHz| 10kW |25km | 1 nm 5’000;16’000“

110~ 130k 5m / 50nm | 600nm = 1t
Decca Hz 1.2kW 1 2.5km |60 7 200nm| 390nm oF7F

1=

100m /| 1900nm 11,

Loran C|20~110kHI100~160| 5 | 600nm 550 3500,

z OkKW 300m /
120nm okt
500m / )
1750 ~ 195 | 130 ~ 100 100nm | 750nm =7k,
Loran A "1y, okw | 162m | 4000m /| 1500nm °F%}
600nm
VOR | 200 MHz 1.5m 60~ 180m
25nm, £10°

ILS 300 MHz 35W 1 m 05~0.1° 17nm. +35°
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FRAA TolM 7 =2
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j‘:dl
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j|:_1‘
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f
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(@)
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D)
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)
o
o
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, 7 &L B oR ofFoxl &y AAeH 7HE A=t

o gy AAYE & F Ak A4 Gy AAY P Fopsd

<E 2-2> 5 V== g AA

<Table 2-2> Navigation system by the spacial reference station

W F v 3 4 | A =@D) | A8

Transit | 150~400 MHz |2 ~ 0.73m 460 m Global

GPS L1, 1575.42 MHz 19 em < 100 m Global

E3] #]A]olE= GLONASS(Global Navigation Satellite System)@}
i sk AAFHAAE = 8otar o, GPS A Ao vste] Et}
SHAZe M7 v HAEE AAs Y FFIHEAAE &5

ow GPSSF frAREE Al A o] vH11].

1000km 1 00km 1 0k 1 km 100m  10m m 100mm 1 0mm

ELF-¥LE Low Freq | Hish Freq | VHF UHF M,

Loran ¥OR
Chimega == Transit

| | | | I—‘ |

300Hz SkHz S0z 3004z SMHz 30Mz  300M: 306z 306Kz

<29 21> FRAAL H43 o5 mu

<Fig. 2-1> Frequency table for wave by navigation system
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o FREY FHo] AAH R GPSY AA&ste rAgdta &
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2.15 GPS / NAVSTAR Program®] &= ¢4

1950 o ¥ 1960 ] ol W &t ell A= Transit?} Taxation
olgti k= 2719 AW AAE &5t AN Transit A7
= 19643 F-E 7}Fse] 1969 ¥ AF8skA H %lal, Taxation A
As 7bFeE A Zakdv. v=e] A A A FFAA = Transit
Navigation System© 24 Doppler €3 = o] &35l XS ZAAS
= WWolth. Transit AA] A== FA Rkl #8371 3o
oF 20eme] A== AAF AT Transit AAE o] &35t 92 Z2A
= oteld HA hY $1Ade]l Fasta 7 Aol dET HAH= 3
M mA = s #Schr] A9 T 7bA A FaEet b
2% (UTC; Universal Time Coordinated)sltle] A zZtA® = 18 2
AR HAE AAs7] AT g A=ARE AFsAH13]
Transit A A2 AAAEE AFZHEH F 1,100kn F3olA &
I F=S Ade SAEE A F9HL o, of 79 9

At = ARE 2 FPog A3
Hold Aot AEwtE 24T = dow, 9] A off & I

AAE 28T 7 dvd dRbdg oz 10~156% AE9 A A gto]

]

s ArrE dojx= dio] . GPS AA= Transit



AAZE 7HA L Y GHS wad Aow oy AL FAol AL
435l 25 AFANS SATOZHN oAAE (pseudo range)E

248t 7IMe olgsta St

=

) a2 @ m Tl Al System 621BEta shE AAE A
gotar AgelM Y AldS dREd oy AgstAE @A AT
19739 49 v IZ9A LS Taxation¥} System 621BS %3 3)o]
DNSS(Defense Navigation Satellite System) A A4S A7 o1
o] Aol GPSe EAZ =3t

GPS AAY 7/Id SAGA = 1973~1979d o]l ow 1977 o
Taxation A Al M=Ed 94 NTS 2 (Navigation Technology
Satellite 2)& 771 ¥ &< 9t AH. o]ojA NTS 29 @& B
ksl 19780 HE2=Z GPSE T4 st+ Block 1 NAVSTAR 94
< W XA ATk 1979~1985d & 1A A Al EA Al A
I APdGAZA 66 Tk EF 971 NAVSTAR #1445 BLOCK
Lol vl =] 5} 3}

19859 o] FHH dAAd) ol27|7A = dgdARA 1993d 24

IOC(Initial Operational Capability)S 2% 3lo] GPS At A=

ol
SIS

gy o 1995d 7¥€ FOC(Full Operational Capability)S 3%

GPS WHAAE AAH 0w Bgatr] Aahgnh
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22 GPSe 74 AFdd

221 GPSE TAst= 33U &

GPS AA= AdaA &, 5 F&

2 A v e 4 A fadd i AY AWelth

1. AA#AA] HE (Control Segment)
GPS+ v =wpAdel gkslo] Rk A
vl ook wEk FE v dgcte 44 gAES F4 B cEe

A AAZE Qlojop 2 AR dojty, v A el A AA=

Falcon ~FE
| ]

=

lwajalein @
. Hawall

o NI

Dlego Garcla Q

<Y 2-2> GPS #AA 93

A
ABCENEID

lgland

<Fig. 2-2> Location of GPS monitoring station
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F I A & (Master Control Segment):= Colorado Springs®] Falcon
T 71 Ao o 579 Fol TFAALE HAFH oz AAd A=A T
Aed 2 AAE <28 2-3>3 o] Colorado Springs?e & 7]

A ¢} Hawaii, Ascension, Diego Garcia, Kwajalein 4] o] t}.

H=49L W4 H=9(Broadcast Ephemeris)¥ H¥ H=™
(Precise Ephemeris)2. 2 4o ok, wF == (Broadcast

Ephemeris)< oA vHPALEE 7|To=2 HAAE AAHs= Aol

O‘I./

A2 =9 (Precise Ephemeris)< 1] A o] NAVSTAR A
F4 otHY=E AA| v gdAH S FH5t I AA HYPALEE

VEow RS AATHE 2ol7F A4l

s, Ao 10e FARE ASolE LAE Fols] Aol g
4292 Abgatolop @k Zeut J)4le Aelst 200kmE HA ¢
Al HEEa A5 g8 A3 Felt FAY Arolth

2o 9343 Yol NAVSTAR 9140 dia A-3

2. %7 - (Space Segment)

<¥ 2-4>9F & GPS AAE FAEsE A8 AT HAS
NAVSTAR $14 o1 Rockwell InternationalAloll Al A 2t} o}, 5
F2 oF 900kgel™, Bl HAAHS AMIAS wl bm HE A7
ok GPS A2 11709 Block I 9143 28702 Block I 145 Al
25kt Block I #9142 Prototypel 24 11705 1981 12¢ 18
A= 7TH 91 o] WAtel] Hsjg AL ALstae F 10789 A4
o] HhAbell A F3FSth. Block Ioll HlX = 2 Prototype $14 &
oA 10 A 17h¥ke] dopa AAFH ] et Aol EFsta
43 AT Zo vt Block I 94< 19899 29 1404 =

ol
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149H Aol AFoz FHAE Qo 1996.3.28%U #F2] 33 ¢4 714
of 4¥3stAtt Block I #1450 HAFHE vt =z
< TAA =W Block TRY Block IF ¢4 o2 thAld A
olth. @Al GPSAAE FAstL dE <19 2-3>9 NAVSTAR
AREL 712AHo2 210 4% 3709 on] Aol wjx = o
Qloj A BE 24702 FAE ] ¢l

A% ¢ 20,200kn AFolA 670e AEE 3sta glow,
FAEZ TAE Transit AA s g dEdozRE 5559 7

A AER 71ER] ARR FAEA v 4 AxErky 90= 74

o 470 914el WAl Ux A FAF/E F 1147 58
Bolth 67 AEE A% AL we 27 0% A0 vhylel A
gk ol @ A4 WAL AP AA, o T AL HxF 570

A 8 S G ETAlE B5E A S HE Aotk

<719 2-3> NAVSTAR 94
<Fig. 2-3> NAVSTAR Satellite
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1. GPS & AA &8 FAol B &+

GPS W AAE AHgats WA e 1

Lo
N
>,
N
=
>
oo
P‘L
s
a\)
[

ol
Z90h dael FA77 FA ALHE A
[151,[23].

N\
Ho
fu
-
Sh
)
i

7F. @5 =9 (Absolute Positioning)
HAA A FAFol A A= A9 tiFEe] GPS I

H 2-4>9 22 dF Seda & 5 gl

.
flo
t
—r
A\
[

<39 2-4> @=S9

<Fig. 2-4> Absolute Positioning)

AgA} AR @ 1o SRS olgat SRA GPS



. Aol =9 (Differential Positioning)

AAZE A =9 (Real time Positioning)E ¥%+% o2 DGPS
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=
-
l
rlr
O
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<a¥ 2-5> DGPS MY %

<Fig. 2-5> DGPS Concept drawing
Code W4 &9+ &4 DGPS#ta @t} Single Based DGPS<}
Multi Based DGPS® & % t}H[18].

Single Based DGPS+= W% At#7F =4 A7 -9 TALA
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|

A2 DGPS &4 AA eIt FEuetel= <2y 2-5>9 #2 §
FFAHT 9 DGPS A A7 IAEA 1A 02 FE=E A¥EHil 9
o AFgEE VAT oRFEEH R 50 nm oWl A 3HE o]yt

<a2¥ 2-6> 3 FTAR FEZ DGPS 7 A=

<Fig. 2-6> JUMUNJIN DGPS Reference station of Ministry of

Maritime Affairs and Fisheries Office in Korean Government

<9 2-6>% o] Multi Based DGPS+ th59 7|A =& FA]
of Abg3te] DGPS 71 Ao 2 5E We "ozl o]y we AJLE
Folal 1 A EE Fol7] 9ste] AMEEH. Code + Carrier W2
=9e <a9 2-7>AH9 F% RTK-DGPS (Real Time Kinematic
Differential GPS) %+ CP-DGPS (Carrier Phase Differential GPS)
g g b3 AAFA A FASE Tol AR HE oy
AbEAEE O] 222 AFY TS el dA VA =S AAS olF=

= w98 Agd=+= W4 lkm oWl 20 m/m ool
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<29 2-7> A4 AP RTK-DGPS #dl 59 /My s

<Fig. 2-7> Concept drawing for private DGPS for specific zone

th. T 38 =9 (Post Processing Positioning)
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2. GPS I AA L] Ag=

e <a2" 2-8>2 w4
Abelm], NAVSTAR Algel Fofstid wzkdal Fo shfel e
SEuYol &A Ashtech Inc® wAjel] el & GPSY T/F¥E A

Gro] g Aotk %4 GPS FHAAANAN ATLS F U= A

)

GPS 41715 Aitst= Az
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Hl2~= SA7F 71253z Q= Abel slolA e SPS  (Standard

Positioning Service)¢} H] =A< A7FE R ALEAE 5, SAR

FE AF2F AE dolA e PPS (Precise Positioning Service) &=
TR 4 Yk B2 20009 59 19 § weob@e] SA OFF 2o

el FAE ATAY BE GPS FHAA AFEAE0] PPSE A

F 23 gl Auelslt SAw Al SAZE 7HEol B3 SPSY A
F ool BAE REd ol 2 ARAQ 2 HRel FYAY

Fhase Ivleasurernent —d Code IvEasurement ——————#

FP S Degraded)

SPS - Standand Postioning Serwrice
PPS - Preckion Postionihg Sermdce
S& - Selected Avrailabilite

A Differertisl — P4 Shoodte — M

1 2 5 1 2 5 10 20 0 1 2 5 10 20 0 1

<29 2-8> THFE GPS dHAA] A=
<Fig. 2-8> Accuracy table by the application method of GPS

navigation system
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223 NAVSTAR #1445 9 +x

NAVSTAR #4& <29 2-9>9 L1¥ L2¢ #2& 2 /79 v
Fatel olel sbAel JHE AelA WEsHm vk Ll% L2 v
Nzel e WEe eI gel 8opwrHI].

L1 2% 157542 MHz L1 Carrier, C/A Code, P Code,
Navigation Message
L2 A% 12276 MHz L2 Carrier, P Code, Navigation

Message

L1 Carrier 1570.42 MHz

AMAMAAAAAAMMMMAA

Cst Code 1.023 MHz

1

Havigation Message 50 Hz

M rr o _ritr L

P Code 10.23 MHz

1 1

LZ Carrier 1227.6 MHz

<9 2-9> NAVSTAR YAz +%
<Fig. 2-9> Signal structure of NAVSTAR Satellite
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1. A e A (Ellipsoid)
A Fulep mekol AAe Aot JHE 7k I AEHAE
Ao PAoR st ol AT A gk AT B dAE

Fogoz Ao® g A He BAAelnE A9 AT
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<Fig. 2-11> Geoid surface
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<Fig. 2-12> Example of geoid calibration
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<19 2-13> ©BdA e T3

<Fig. 2-13> Projection of the ellipsoid
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24.1 NMEA 4=

GPsell #d¥ NMEA 459 FReols 35280 AWd GGA,
GLL, GSA, GSV, RMC, VTG, XTE, ZDA %°] d". F= &£F
Handheld GPS® 7%= RMC A 3%& At&ete HlI=7F w0

242 GPS ¥ NMEA Alse &5

Adol AT GPS F4l719) AgamAel 7718 B & A
GPS &&7171¢ke] HelH T4 & FA37] 918 NMEA A

[e]
)
U g3 o] 8FF AT E F2 AFEEAL A
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fol
X2

GGA: GPS Fix Data

GLL: Geographic Position Latitude/Longditude

GSA: GPS DOP and Active Satellite

GSV: GPS Satellites in View

RMC: Recommended Minimum Specific GPS/Transit Data
VTG: Track Made Good and Ground Speed

XTE: Cross Track Error, Measured

ZDA: Time and Date
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$GPGGA hhmmss.ss,LILa,yyyyy.yy,a,x,xX,X.X,X.X,M,x.x,M,X.X,XX

xxX % hh<CR><LF>

Ue< NMEA A= d=o g dwoln.

Field ¥ A+

$: Message Flag GP: Message Source (GPS)
GGA: Type of message hhmmss.ss: UTC of position
1IL.11: Latitude a: Latitude, North or South
vyyyy.yy: Longitude a: Longitude, East or West

x: GPS quality indicator xx: Number of satellites in use
x.x: Horizontal DOP x.x: Ant height above/below MSL

M: Unit of ant. Altitude (m) x.x: Geoidal speration
M: Unit of geoidal speration x.x: Age of differential GPS data
xxxx: Differential Ref st'n ID hh: Check Sum
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<Table 3-2> Abbreviation table for tide analysis

ek o5 ! o5
azx Z A 2f
H.W. Diff.
High water Difference
Az = 31H]
LW. Ratio
Low water Ratio
553 D2 R T o e
Maximum North Max. N. Mean High Water M.H.W.I
Current Interval
FRAG e
Maximum East Max. E. Mean Low Water M.LW.I
Current Interval
Al Hxz
S.W. Sp.R.
Slack water Spring Rise
Vo= PN ==
Long. Np.R.
Longitude Neap Rise
BES Bt ol v
Lat. M.S.L.(Zo)
Latitude Mean Sea Level
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<HE 41> B9 A 2=

<Table 4-1> Equipment mobilization plan

T =5 FF| &9 H] a1
GPS Receiver 2 o
Antenna 2 7N
Data cable 2 7N
Antenna cable 2 7N
Battery 2 7N
H3H Note Book 2 ]
Data cable 2 7N
wp-g- 2 2 N
A4 cable 2 N
=47 Echosounder 1 ]
Transducer 1 oy
Bar check plate and wire| 1 o
Battery - 70 24V
Power cable 2 7N AC-DC
Data cable 1 7N
RUSRE. 2 =
AT E S| o S 2239 | 7
Holy A5 T2 1 N
=g 27 Y 1 7N
T 771 LCD =4YH 1 o okl &

AW H 1 o | Ay HEE
RS 232 1 7N
7] e} Log book 1 7N
7} 2} 2 o
T2 7] (o ¥]Battery) 2 ul

Transduceri A 8§ 74| 1 Set

T =7 3 A | SR 7IE

=% £ 2 7N | GPSSHEY 124
T 1 N
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Datum Level{(MLLW)

<Ta”4-3> Z29 BA

<Fig. 4-3> Tide calibration

Ho (34 54) = %5454 + 07m(AF A 20]D)
Hi (34 29) = 24 949 %9, 23 m
Hy (AA4A%9)= W8s]9 LLW 39 19, -0.3m

Hy; (44 4 = HO - ( HI - (H2)

o) =A44 HO = 13.1m¢% 7%

B4 H3 = 131 - (23 - (-0.3)) = 10.5m
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<aE 4-4> oF FARA/AAA &4 58X AA

<Fig. 4-4> Installation of boundary buoy for fishery block
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< 4-6> A 1 EA: FAFA bm TAAA S ARG =

<Fig. 4-6> Step 1, Bathymetry in limited depth for NAEBU]JI Is.

w oA Ag A9 WRAES tow PIFA 5m AL
4_

5> ~ <% 4-8>3 o] 19A R

ol

g4t dAE He <29

Bl 3eA7A] e i

<29 4-7> A 2 @Al Al sAAde wel &3 bm Al

<Fig. 4-7>Step 2, Set boundary by limited depth 5m by surveyor
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<I2¥ 4-8> A 3 FA A ALdAe W AA &A

<Fig. 4-8> Step 3, Set boundary by the fishery authority
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<IY 4-9> A7 He| T HuE

<Fig. 4-9> Comparison drawing of the licensed area

for Previous vs. Revised by this study
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