BSPE 97637-00-1049-7

@

Ol

S H2F ¥ 2 E= Station 75 Al

HI

Construction for the Ocean and Environment Observation
Station in Changmok

1997. 12.



& H X

REREFRAR #T

T BIME “ BE 24 ¢ % B3 #F Station 72" AAe) HE 8
AMZ A Ect.

1997. 12
REBETRF
AT MelAt: 2 M R ( BREBRE)
d +F € R & K (w¥sex)
RO ( BESEE )
RO% W RBESEx)



B

I. A5 35 4 ¢ QL ¥ A Station 75 Al
I. a7 /e 53 4 3874
1. 5%

- FEEL) 28hA BAAYS ABOT UATA 22 Vs FE 3
o B& A7 U AUL ¥ 4 9 Station 73

2. 294

- BE B4 Y B4 % BAes P BS L YPPOT 8
- HYod, WA, 53 Iz @ /A5 BUAE BBE, NE2S
Zq .
- F713A Jlg 34 Bl 23 U AY(LRE, BE, AUE
5) AA AT B Stationd] FAHY 2PFoT Yrj £&
- AR AAA AUz} §8o% A AL



m. A7 7ge] i€ 9 84

- A2 ASAA ® FolAle £ & WIYLE A AS StationZl s
#3 9 AY

- 3713 24 2w Y&

- & AAe 5448 € A8 BF

- AR FGLZEJe] £, £HF 2 Version Up 4¥

- FETLE B AR S AW 1B Fus Y

V. @7 7y 2z 2 Y8l oy A

- BE 4ol AANA 714 % WG B Stationd T3 Fu| 49
3% % As= 75
- A GApy], AdA QL FIVZ JleAEHE
. Fe7le ¥y 24
. Data telemetering & Real Time Monitoring 7|& 33
- AU AulY] Fa A= gy 9 AAH &5 Fd
- A3 Y Tle FEAY 4 Ve I ¥E 9 ¥E
Sensor 7|& ( €&, 7i4t )
- BF ddEE BFL4E, 7 ol T Aol HFFola YA =
E NAsY '
A Ex= F9 YoM ¥ A U iy <, BF £ F 3
o] 2z etz 37 Aol ol &
ZE 2] 2 AR2A ¥E
AZFH8E o1 8% A8 A% W Y5 F =l APY A< J& 37
8 7lz nid |
- &Y E 2oL E ¥R



II.

SUMMARY

. Title' Construction for the Ocean and Environment Observation

Station in Changmok

The purpose and importance of study development

1.

Purpose

The construction of the station which can make an experiment and
study on several the ocean observations of the main function of a
marine research center as the second phase of the development plan

of Changmok branch of KORDI
Importance

Application as the observation and experiment places for the
long-term ocean characteristics and environmental elements in
Changmok branch of KORDI

Accumulation of the daté for the ocean contamination, environmental
changes, especially the related red tide and meteorological
characteristic observations for a long period of time

Extensive use as a fixed station centered, which will be set up for
the data observation, at all the area of our country (Ulreungdo,
Dokdo, Sungapdo etc) through a long-term technological accumulation
Production of data in good quality in terms of the practical

experiments and applications the actual spot



OI. The content and coverage of study devé}opment

- The function extension and experiment of a fixed observation station
which is based upon the technological accumulations of data

transmission system, buoy manufacture

Verification of the characteristic experiment and reliability for the

observation sensors

Software Analysis for utilizing system, version up experiment for

problem modification

]

Selection of a fixed frequency to transmit the ocean data for the

exclusive use of KORDI
IV. Recommendation to the results and applications of study development

Establishment of verification and reliability for operating the

instruments through the systematic ocean and ' meteorological
observation station in Changmok branch of KORDI
- Extension of the technological base for a community, the industrial
world, related organizations ‘
+ Promotion of communal technology cooperation
» Accumulation of data telemetering & real time monitoring
technologies

Step-up of leading role and economic effect for localizing the ocean

observation equipments
- Security and application of substantial technology exchange with the

advanced nations in ocean technology

Sensor technology (application, development)



Establishment of the data system, which is direct and fundamental to
living, such as the expected environmental contaminations,
meteorological events, etc hereafter
Utilization of the Understanding and proof study of the ocean
structure such as the extensive experiments of water temperature
cycle, near surface water temperature on the coast and large area of
the sea

Utilization as revision data for all sorts of modeling
Preparation of the foundation to the future oriented technologies
accumulation such as data transmission and acquisition, etc using an
earth satellite '

Utilization as a tide observation station.
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1. 4ubya 3 W 714 #S Buoy 573
1) Seawatch Buoy : Oceano : Norway ( Fig. 1 %=X )
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Fig. 1. Seawatch Buoy

_20_



2) TACCS : Tethered Attenuation Coefficient Chain Sensor
: Satlantic : USA (Fig. 2. Z=)

7t. §4

- fHol 2%t AAZt 2}E A4 EE ARGOS satellite transmitterS B3
RF M4 %= Cellular phone modem data link7} 7Fs3lth wlz3 4% ZHge
BN EF 52 H3 BE 3 HE 5o Ho] F237 It

- 16 Channel 12 - bit data acquisition system

- Compact buoy package

- U AN

- 7} Pee) RS232E BR WA AR UE W EA| Tb

i Al

- 3R : A7 11.5 cm, Zo] 60 cm
- B X : High Density fdam
- 28k : 18 Kg ( in Air), 5 Kg( in Water )
-2 e 1 -10~60T
- System data rate : 1 Hz
- inter channel sampling delay : 1 msec
- 2 MA : internal thermistor
- A 24 VIC
- Deck unit power input : 110 - 120 VAC,
50 ~ 60 Hz, 200 ~240 VAC 50~60 Hz, 24 VDC
- H4$ura) @ RS 485(RS485 to RS 232 converter in deck unit) ASCII
Cable : MBS kevlar braid 4 conduct, deck unit W43 2].
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Fig. 2. TACCS Buoy
3) Endeco/YSI : YSI-USA ( Fig. 3, Fig. 4 )

7. &%

AN B4 EE BEo| Fo Jlsoln BAY B UAUSE A
g 4% olth. el 714 welElE BE ¢ 4 o M BT spssi
Hole] more Folth,

Y2 UF 532 Y Solar panel & P22 A8 ¥ 4 rh

U xE2¥YE, AF £ZTEY]

- EchoWatch for windows

- 1240 Data Collection Platform : Sensor samﬁling, data buffering,

_22_



radio telemetry to a base station
- Base station : PCs

- adaptive Packet Software : Real time data acquisition software

t}. Adaptive Platforms
- Solar panels, Battery pack, telemetry and data acquisition
electronics, antenna, meterological sensors, mooring assembly and
collision lamp A

- EMM 450, EMM800, EMM2000

2}. Temperature Sensor : Precision thermistor in a titanium sleeve

Fig. 3. Endeco buoy (Small Size)

-23 -
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Fig. 4. Endeco Buoy (Large S



4) CMB : Costal Monitoring Buoy - Aanderaa : Norway (Fig. 5 %=X)

o84

- BT} oyt Akt siteld Wl JbEs, Compact, A A b

- Doppler Current sensor& F-%3to] 3jFe] AUz} 3j4d #F 2= @
71743 mielElE VHFE o] 831 AALeE d4 7Hesict

- 23Fol ARY Fol: Solar cello] &sto] ZEHT MM Scanning
unito] &]3ted ZAHT],

- 5 10 2uict U§ Sol o3t MM ke ¢l J1&3he ERE A%
L2 ¢t E= Platforn®® AGo] 7Hs3jc}

Y. Ag

- VHF radio transmitter : 142,025 Mhz, Range : 8 ~ 10 Km
Solar cell power module : {3 A]

- Sensor Scanning Unit : 12 Ch, Sampling ZtZ A&}, B4 10 o 24
- Central Buoy Module : ¥}31 @ 7] M} WA}, buoy orientation(E3F)

- Battery : 21 Ah &3 £ battery.

Polyform buoy : Superstructure/counterweight. Foam filled.
Net buoyance : 345 Kg, OD 94 cm

- Doppler current sensor : A rugged, true averaging sensor measuring

current speed/direction and sea temperature, Installed inside a plastic
buoy tube which has acoustic permeability, Up to 3 sensors can be moored

inline for current measurement in several depths



Fig. 5. CMB Buoy

CMB 3280 .
Isamm«hbwywmmmomwgw"




5) Smart-800 : OCEANOR : Norway ( Fig. 6 =X )

Wave Directional Buoy System?] 7]¥ $lg]+= GPS Technology Novel & 7|
oA f= ® Zojcl.

7t §3 W 7%

Wave &o| ¥ WY &%

- B2 AP (%9 ¢EL EE connectorsZt §lch)
W §2 B47t asiA] ¢t

6P AZEQIT S22 Sel ZWUL AUY FHolc.
- A A= 8 ¥ 4+ Arh

. A4
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4 3 /A B4E F4MEF dAHATL MG BN e ¥4
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Smart-8002] 7d2 &3} ARV 32 He3lEF dtglen Kol &
AE UHF-2] GPs 47|12 FJYUT) FE ol &+ x, y 2T 2
%& 1 Hz Sampling interval of 17 & B¢ d&3Hog FEZHI FAld 2
° 7I& HolA 6PsY A8 E T8l FUEE gol=d AHEHLTL
Aol A On-board 32 bit®] CMOSE A}83le] GPS $417]1& ZAsin UHFZ
Aol Afgch 4AUY rav HolEE RF UFE Fild A4Hch
Smart-8002 H& alkaline X2 3 A7t NFo = dojg] Y& & H 12
€ 5¢ AHS ¥ 4 g

oX, of N



th & 4

The Smart-800 2] 3-8 H#l:= vi-¢ HWrh A AF, 7PE3, A 8
3ta d2ste A& JVIRE 3l & ARE B F A& ALt

HeY] EFFols PR Y 4ol WA Hydrodynamic AlAH R A
F ¥ 4 AA EAE Qo 6PS Jlgdd B2 FUEE F7I5lY viclEd 5
2] X5 & Smart-800 B3t ¥eth I ARE EFHI 5F oza £33
B £EF STl Aol Fole &F2 1 Hz®| Sampling Frequency®
¥{&HrL

o 2 3 B B4 P

UFS F3to] Rolojd RS Ao A $aliol PCE 28T
DGPSS] A4 BAS U¥ E& 9% AAdo] ZE PSEEE AEE ol of
Folxln], Hole] WX BAL 0.5, 1, 3, 6 or 12 A7 VAL S PCE =
3% 4 Q.

uh, ALZEA)

AL AAROS Folo]y UHFE AHgstel dojxinm J4te] PCE o}l



22384, A, AR, AEFA|} o]FojAct. I Spectrum A4 L)
Z33le] Yehin], B339 Parameter: & QI A3} AbEE e slo
A @ 4 glct

T}3L Spectrums E{Y T3 2F8E 2AE BN} B A F AP
BE zE+& ASCII. 2 AAHr],

Smart-800 X}&2] A 2] Y FA]:= Windows NT E Windows ‘950 &]5}o] &4
¥ 4 glon T ui9] Fl3 parameters?] T}Il spectrat MEYH EFE AR
ot A Yehdet.

EY Holo] FelE AMEAIoIA e} Holo] AF FAE oy L}

AL AT B

ol uith YekstolE uich Edol A4 & 4 Ak 7o Hely ¥
E2 ARZAel 3533 4A40] Y= $AYRE AAH Ao,

o}. TECHNICAL SPECIFICATIONS

Buoy unit : Polyethylene®] 3 Xo], 7] 8 mn

Electronic Housing : aluminium
Buoy diameter : 80 cm
Buoy weight : 60 kg with batteries
Environment @ SZ2%-10 C to + 40 C
Buoy Power : 12 VDC
Battery =4 1d, X284 u] 3 2|2
Battery €%} 300 ampere hours
On board processor : CPU32 bit CMOS microprocessor
Sampling frequencyl Hz
GPS receiver : Channels 6-12
Frequency L1, CA code

_29_



UHF Radio Link : ¥Hy% AE4A], S5 440 - 460 Miz,
$4239 0.5 |
€A AT
AL$SE: 4800
Beacon Light : x}5-Awd whal
SHORE STATION : Computer Requirements PC with 16 MB RAM,
540 MB hard disk, 3.5" floppy disk
Windows ‘95 or Windows NT 3.51
Data communication software Smart-800 control SW
Observation period 0.5, 1, 3, 6 or 12 hours
Customer Supplied
Differential corrections RTCM 104 v.2.0 format
Optional : Differential Corrections Integral, dedicated reference
station based on 12 ch, GPS receiver,
UHF antenna Single dipole element
GPS antenna Omnidirectional
Antenna cables 20 meters included
Power Supply 115/230 VAC, 50/60 Hz, 10 Watts
plus PC
WAVE MEASUREMENTS ; Wave Height Range +/- 20 m
Wave Height Accuracy 2% of range
Wave Period Range 2 to 33.3 seé at 1 Hz
Wave Direction 0 to 360 Wave Direction

Accuracy +/- 5(typical)



Computed wave parameters : Analysis MethodLong (1980) Spectral analysis
Significant wave height HMO
Average wave period TM0 mean
Period corresponding to spectral peak TP
Main spectral wave direction MDIR
Unidirectivity index UI
Mean wave direction at TP THTP
Spreading at TPSPR1TP
Smoothed frequency spectrum SPEC
Fourier coefficient sai, by, az, bz
MOORING SPECIFICATIONS : The mooring consists of the following
components: Chain 2 m long, 1/2 ” stainless steel chain, approx. 7 kg
attached to the hull mooring eye.
Elastic section Specially manufactured rubber section
Rope Braided rope with neutral buoyancy, 12 mm
Optional Subsurface buoy for deep water or strong currents,
Anchor weight (user supplied) Railway wheel or similar dead

" weigh with drag anchor. approx. 300 kg’
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Fig. 6. Smart - 800



6) Wave scan (Fig, 7 %=X)
T

A&LHA Aoz VA= oS AEY HAch Fa2 4d 8 UE&S BE 3
|2 Buoy Hulle] A2 2E el ZshdA A 23 ¥ F3lo] o]Fo]
=% od, ziao] wel & EFoln {A E 4 dUch X2 FEY &
B9 Solar cellz} FHAE ARE3t] WS Aoy Loy AYS o 294F
¢ ZAFAE F sk AREE AT OS AEHF A2 2A Wavescan
Folol= Seatex MRU-6 AMEL, YT Wave ZA|7] o A ZFoct.  MRU-6
< wind 323 v Yy ARE 23l 53] F2Y Fo] |dEoeldY 3
o FUEE Eol7] S8l B2 FHAEE 2= 3 F fluxgate RS HESHA
cth

A F¢18 ¢l Inmarsat-CE AME-3t] PWEF Filo] o] FojZch

i A

More powerful in situ processing capacity

Higher processing speed

Increased resolution by use of 16 bits A/D converter

Lower power consumption

Selectable observation intervals, every 30, 60 , 90, 120 or 180
minutes v . o . o .
SCSI data logger, 200 MByte, allows 2 years of ray data storage
Spare analogue and digital interface channels for special

applications



data b uoy

Fig. 7. Wavescan data buoy



7) TGPS ( KORDI )

o] 717l &4} oAy 7Y fF delE ERAY £ 948 £
BAE B3, R AAE 982V E £AH Tl A $4l8lo] Base
stationoA] ¥ XF A8 E ArNoE FEY 4 9= TGPS( Telemetric of
Global Positioning System) Buoyql ZHolt}.

2127t Felo] 2R Hixy AEFE] FEHF Ao LTS A4
AMEEZE SV A# ohlel ARE MHAITCE HEY 4 Qe YR AF
712} olggol 7] wiEe] olfj¥ B FAES sAst A4 s
& QAIEA] &€ + A=F A25E st

Alagle] 43} JeE AL $AFe FAUE Y £AZTEQo] A FES
2 FRUC. AEssE Fig 83 ol 94 $4 EEI} 44 KF Moden 17
3 $A712 FAHHE olF $41%(Fig. 8.A)71 g3, o|F olF $AIR2HE 4l

& Uehd Zolth 7% ogE o|Fshs BAl(Fo]) oA 6Pse
SN FRE £ o] FRE FA FuFu4o] Aol T WA Aot
W, AT E o] FRE SISl AFEHE YAk ARE ol
ol EA| A¥E AAez Urhjo] $AE 3 EA3sle] o] &7l A
BEY 4 gIA FHol gtk
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o
Salellile
/ \
Holey sock
HF Anl
RF Transmilter Buoy
RF Modem
B8 Receiver
parls
Battery | /  TTTTTTTTTTTT { ————————
RF Modem

A: Transmiter perls

C: Soflware Paorls

Fig. 8 Consist of TGPS



Table 2. Specification of TGPS

1) Transmitter
. Power supply
. Frequency band
. Channel
. Modulation
. Ant
. Range

. Transmitting time

DC 12 V]

155 [MhZ]

Option

FSK

Whip 50 [ohm]

Over the 30 [Km] ( Depend on RX
station level ) '
Variable ( Option )

. TGPS buoy location

. Time

. Buoy speed(Current speed )

. Course ( Direction )

. Buoy ID No.

. Surface Temperature data

. Range(From RX to TGPS )

. Available calling each buoy

Variable changing scale (

zooming )

. Available port selection

.3 gte) stEAo| HERS 2 Buoyel
HuE Moz S0 Alztxol FHY
ol #®H olEX7} 7|El T WHo|
7bs3t= 8 o7 71S50| Uch:

Easy

. Power SW External On/Off
. RF power 5 W
2) Receiver
. Power supply AC 110/220 or DC 12 [V]
. Channel Option
. Ant Type 155 [(Mhz] band 3 stage GP type
. Data out Serial output for PC
. Sensitivity Less then 0.3 [uV] / 20 [dB]
. External audio SP
. Portable/Easy installation
3) Monitoring Program

Latitude, Longitude and UTM X, Y
GMT and Local Time

Knots

Degree

Option [C]
mmmmm.m [m]
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8) TTPS (KORDI)

o 22 E FPhe WA A8 7R dZley 531 Y Yol
A AE A& Aol $-&3AU 2 W FHE WUSHA BEY Ye
7t Qe Zolztd I 39 WHE AAROE FHI, B3 Ao E
& ol E Rojrh

TTPS(Telemetering Temperature Profiling System): o] IS
FFA717] A3 4B Y e E FAUAFIGE o] 83lo
AAzio 2 97 &3 4 & FHE AL E Zolrh. AIFA 4780l
gl ARE ol-&AF AR} ARV|T wF BHBAL AFHAEol e ARE
d&AoT AN HE3 U5 Y 4 A HAUrk

TIPSE] F4& RHE 3AA Folgt 4% F JIXE s 4 Ut &5
33l FALRE BUFE Fol(dAR)dE $2FAETY AN "
H3AE (INTERFACE WNIT)S} H¥H AZE FAH$A Fugo] AojFE= (HR)
FAFu4-§ MODEM R o] AZE ¥F $A3: $A7I2 F4= o] ot ==jE
ARE At Ashs FARds A7 BHFEH O el 8

Xgaomow JAx|o Q). ( Table 3, Fig. 9 #R)

Table 3. Standard Specification of TTPS

1) Communication Type One way data transmitter communication

2) Transmitter Frequency 155.300 [Mhz]

3) Channel Number 1 ea

4) Transmitter Form 13KOF3D

5) Operating Temperature -10 °C ~ +50 °C

6) Antenna 1/4 wave length whip type

7) Power DC 12V 1 AH

8) Size 105(W) x 35(H) x 143(D) [M/M]
(Without Projection part)

9) Weight About 600 G (Transmitter part)




&— ANT

&— Buoy Hull

fHo
i35

(b)

Power & sensor container

&—Temperature senser

(c) &— Frame stainless steel

— 0 Ring

Material : Buoy Hull : FRP
Frame t Stainless Steel

Fig. 9. Configuration of TTPS buoy



Fol AL 371 FolA o 40 Keoln UlRe] A} AL AXYANE =
YshA o 90 KgolL 3 £AL 380 Keolth, WAHoINS FolAFE w2y 2
WY YWY AFE ¥ 4 U4 ek |

Fole 9BBORA Folof AR(QUR), e 2= AN nIYos
FHES ¥ AN AR AW ol MM 2PV ez AR Jelukel
AFY A=W UR ¥l gk

FAPYL Fol URel M7t Batterys] 7h2st §718 AASI fistel
MAPen ol PRot ol FAY FAVLE AFYLE JTsA Aesta
EE YEE ojgsle] LPAATH EY BE REL Adlds AU Agsiol
sideol €18 Ww&aS YIStk

e ol Aol goiA 7 ANY Feigh AUY AET} ol FoH ¥
2oz oy Az FE} nAY AL AEPRES S0 WS N
st 4712 A Azl A Aste 25 Wdo] U Y= HAch
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A 2 A WA

& 913 AMRSHA © AN tyleE, sE A
b), e 9o B U F&(EHAE) 5 LS4 A4E L5, A%, s
5o 3jF B4 P HANE o8 34 A}H BRANE 74 € £
s},

FAF AP AH A F03 X FF(Geostrophic wind)S 3H 7|go2RE
dolxm, s g B ty] A 39 GAEE oy 229 H4H L
o A2 AR s BIL T olr By 27 2AL A=Y £
2% ®mak oz}, Rde AZ 9 sim] W ARS ATHA Hr). Fig.
10 B& 2" Aoty ZHE old st AT JEFA ARE, U
AA olglo] B FhA] M7 271 H FolT), A

232 Uete] Az WAS MiStEL] 4-20] 12T ol4 HE 4 ~ 114 4}
ool BRI Qlth F3] Wajteld X3 dojupe o4& Fulo] FTA|do]
Wol BojA 24 uj@o] F7bst glom 4:alo] 3 MEo] Wol sjFe &
g2 HAA Wy PR gaA r}. ol sjre] Aty S Wy B
2317] istols B4 AA7F B=Y 271 € Rl
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Fig. 10. Consist of observation system sensors
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2. AMe B

The2 &5 StationollM F&31A € 7|23Q WHEY A1 @ #4& U
Bk Axe e 2ze] A P43} FFEE wolv 71E T2 AR
o]7] wiZell WA FFol wtel B2 zlol§ FH3| LY ot k. B

Hol A P8 AAME dYstd x1&2e] A A2 € 5 UZAT T4 o
A4 W 282 ZEEE Aol Pt 2R FF StationE FY
A BHE, Az sl B, /32 € 2849 oEE Ueshe AL )
83

Axe] 7183 AlgA e Z2H M= Fig. 113} Ltk AMeM vex= 7]
& & F5AA Converters T3l Aelsle] FBH ARE o= 53
AFA shte] #& ke wEoAl: Zoltth

4o i u rn
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Data Acquisition process

Sensor -

Y

AMP.

]
ONE BOARDl P.C.

Data Conversion
(A/D V/F)

Calibration

Y

Data Prcess
Algorithms

Y

Data Out

! 3

Recording I L Display

Fig. 11. Data acquisition process



1) oyl =2 &%

- Oy 22 AN FEAE T Xl A
- A 9 HA 950 AY oXE FolT B A2 HIHE |
=], :

Manufacture & Model : Vaisala HMP 35D Humidity module
Measurement Range : 0 ~ 100 % RH

Output Signal range : 0.002 ~ 1 VDC ( equals 0.2 100% RH )
Accuracy at + 20C (Including nonlinearity and Hysteresis)

« against factory references + 1% RH
+ against field reference + 2%RH(0... 90%RH)
* 3% RH (90 ...100 % RH )

Temperature dependence : =+ 0,04 % RH/C ,
Typical long-term stability : better than 1 % RH per year
Response time : 15 s with membrane filter

( at 20C, 90 % response)
Setting time : 1 s
Sensor :  HUMICAP H-Sensor (part No. 0062 )
Temperature sensor : Pt 100

(1/3 Din 43760 B, four-wire connection)

Supply voltage : 7 ~ 35 VDC
Current Consumption : < 4 mA
Operating Temperature : - 40 T to 60 C
Protection Class : IP 55(NEMA 3S)
Weight 180 g
Accessories : radiation shield
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(

2) 34-8%

Y TH AN A BulFodA 71 de] ARREHI g AE AY
TEHE =2 Ao A A YL AR LR Ag sk WrHely
F3L2 ulglo] 23t mele] AL EHIAQojEL] MY HIe AS

2 |G Folo] MRzt FY FTHAE FAY AME 41 hlB=E &
olE TIEA dXA3le] A2 REFoE FY AP} FHHE Bl A
t}.)

Manufacture & Model
Wind Speed

: R.M. Young Company RMY 05103

Range : 0 ~ 60 m/s ( 130 mph), gust survival
100 m/s ( 220 mph )
Sensor : 18 cm diameter 4-blade helicoid propeller

molded of polypropylene

Pitch : 29.4 cm air passage per revolution

Distance constant : 2.7 m(8.9 ft) for 63% recovery

Threshold Sensitivity : 1.0 m/s (2.2 mph)

Transducer : Centrally mounted stationary coil, 2 K
0 Ohm nominal DC resistance

Transducer Output : AC sine wave signal induced by rotating

magnet on propeller shaft, 125 mV p-p
at 100 rpm. 12.5 V p-p at 10,000 rpm

Output Frequency : 3 cycles per propeller revolution

Wind Direction

( 0.098 m/s per Hz )

Range : 360° mechanical, 355° electrical ( 5° open )
Sensor : Balanced Vane, 38 cm ( 15 in ) Turning radius.

Damping ratio :
Delay Distance :

0.25
1.3 m(4.3 ft) for 50% recovery

Threshold Sensitivity : 1.0 m/s (2.2 mph) at 10° Displacement

Damped Natural
Wavelength

1.5 m/s (3.4 mph) at 5° Displacement

7.4 m (24.3 ft)



Undamped Natural
Wavelength : . 7.2 m (23.6 ft)
Transducer : Precision conductive plastic potentiometer,
10 K Ohm resistance( +20%), 0.25% linearity, life expectancy
50 million revolutions, rated 1 watt at 40 T,
0 watts at 125C
Transducer Excitation
Requirement : Regulated DC voltage, 15 VDC Max
Transducer Output : Analogy DC voltage proportional to azimuth
angle with regulated excitation voltage applied across
potentiometer

3) 71¢¢

- 1A AAI1"RA o] dAsin TAE FI] Y& ASINESH
A7} Hed ol 3 Aol FIAHAAE AXA gHEojoF ¥ch

Manufacture & Model : Setra System, Inc. 270

Sensor Type Pressure transducer
Range : 800 ~ 1100 mbar
Accuracy : x 0.05 FS
Operation Temp.: - O°F to 175°F

4) Vater temperature(E % &)
- X AAME AA71EN UHEB £20F Holy F4 HZo] M)
- A} AxL7|REY] AHolE-E A E FRIAIFIIL
- B e A& 4o FHUY 2 E XY 5 UEF 3t

Type : Platinum resistance thermometer
Range : -2 C ~ 30 C
Precision : * 0,02 C
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5) Compass
- Y AutAE Az} 717] Aol A
- o] W3k AP (Buoy orientation)S 7|ELE¥ £ FEY AFAAE
A&slo nlolaZ T2 HME Az

Manufacture & Model : Navico HS 8000 Heading Sensor

Sensor Type : Fluxgate compass

Range : 0 ~ 360°

Accuracy : + 1.0 ° ( at 25° ,0° heel )
Resolution : 0.1°

Operation Temp. : -5CTto70 C

Operating Voltage : 12 VDC *30%
Operating Current : Typically 30 mA

6)Wave Height and Period

- whEel wolsh 7718 FWsts MMEM WU & 742 (Datavell)Zi3}
HAgo] glol A2 o} Ql(Jevell)zio] Sirh.
- F A RS st ¥R (27,44, FUE 5)

Type : Strap-down accelerometer
Range : % 15 [m]
Accuracy @ *+ 1 [%]

Exs
Type : Gimballed accelerometer
Rang : *+15m

Accuracy : better than 2 [%]



7) Light(PAR) :
- 34e] BUYYE FH3te AMZ2A F WA Photodiodes o] §3to] B

Manufacture : Chelsea Instruments Ltd

Type : PAR Irradiance Meter PR46

Output O ~ 5 VDC

Approx. Cal. PAR (In gW/cm2) = - 0.005 signal (mV)
Range 450 ~ 700 nm

Precision = 3 %

Range 400 ~ 450 nm

Precision = 8 %

8) Transmissometer :

Type Folded Beam
Path length 25 cms
Output 0 ~ 5VDC

Precision : = 1 mV

9) Fluorometer :
- A AYL A1LF= Xenond HHPLF o 34 Chlorophyll a,
Rhodamine, Turbidity& TZ3dl= AA
- folo] Hxe] CageE &l TS sfofsty] wigol Al W2 o8&l 9l
=2

Manufacture : Chelsea Instruments Ltd
Type : Aquatracker III

Range 0.01 ug/l - 100 ug/l
Precision 0,01 xzg/l
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10) Conductivity : Inductive Cell (Aanderaa)
- EEE &% 717
Type : Inductive Cell (Aanderaa Instruments, Norway)

Range : 0 ~ 50 mS/cm
Precision : 0.05 mS/cm

11) Pressure :@ Pressure transducer model PDCR910(Druck Ltd)
- 24 #FI7]

Type : Pressure transducer model PDCR910(Druck Ltd)
Range : 20 Bar
Precision : £ 0.02 Bar

12). Solar Radiation ; Quantum LI-190SZ

- WAk
Manufacture & Model : Lincolin , LI - 190 SZ Quantum sensor
Sensor Type SZ terrestrial
Absolute Calibration + 5% traceable to NBS
Sensitivity Typically 20 A per 100 Klux,
Linearity Maximum deviation of 1 % up to 100 Klux
Stability {*2 % change over a 1 year period
Response Time 10 us ’
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Table 42} Zo] Th¥shA WA ol
of & ATFNE JRYOZ WFE o] &
4g uh3ek.

JEH o2 RS A4shs Wil
7428 ejat, AHEE 58] EAEo] @
3 2IRY] £4A18 AES S JEFQ

L

44

Table 4, Telemetry power and current

Telemetry type| Transmitter | Average Range
power [W] Drain [mA]

GOES 40 100 Controlled access
to 70° latitude

METEOSAT 40 100 Controlled access
to 70° latitude

ARGOS 2 4 Global

METEORBURST 100 4 2000 [Km]

Direct RF 1 0.3 15 [Km]

Direct RF 5 0.8 50 [Km]

ofolld BEE 28 AL AAL Fig. 129} Zo] FHHoldA &7}
BEELT ALY o] ARE Al AF T F ModenE T3] it
2 3o 42 B 4 Qe A AAE FS3tax}

A LRl o83l | JTiE o|F7] HNE $AUTHE Azt dF
o] WA n)d4F Fa}Ho|c). wiFe] 411718 AEIF FEsjof st F4l
718] &9¢] FJ|x FQ3ltl. Y QelvolA dmp Hal Ago] PIof ¥
c}.
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Fig. 17. Block diagram of RF(Tx, Rx) modem



A} 3 A Buoy Station 2%
A1d AF FF 2L ¥H

Fol AARIZ 3ol W Q& Folo} Fo] pxES] FAY ZF A4 g
Folg IFAA F= £F AF FELE FHHUL B FolE IFAINE
el wield d3# AF2A(single moored system)Z} THE AlFAl(multileg
moored system) 28 FFITL ol AR WA UEURY FUEE /A2
slem (o] Uiy AT 4 WL =971 Wey). Holg AF £
el FE Al (59 nle)7H2] AF7L 7Hestu AR @3 39 4 4
B g gy F2GIR &=, W, vigk 5ol ois) 28 sfob gk

Fig. 182 3jgollx BEHELZ o|&3la 9t o7 7kx] RoFe] Buoy 7
E A Fig.182] a & DiscEejo|n] Fig.182] b= ukzr4=Al HHejo|T Fig 189 ¢
£ B¢ SzRold AH8sHE HE Yelol2, Fig 189 db Tu U ¥3 5
o] A% oM AFE 23h= PefY Aot}

_59...



TOROID 0. DISC

FLAT DISC

SPHERE b. INTERMEDIATE

c. BOAT HULL

-

Pole

Ballast

d. SPAR

Fig. 18. Generic forms of surface buoy hull



Fig. 19%& 94 300 [n] o]3lQl ¢t @ Aoy F2 AMEsH= of] 71|
8] AF Belold Fig. 199] a, b 4 50 [n] o|slollA Wo] o]&EE= A
7 gHolth Fig. 199] a oAet Zo] ARM HAAME AMUE AHEY Slack
moor’PPo] S Fig. 198 b TZE Yt A2z A gnE A7
3 4= ul¥o] olt} (1994. H.Berteaux)

Fig. 199] ct= dEA =353% AF whfolrt. ojA2 ol A wx|e} ¢
TES €013 AR Y HelE RAFI] Sl Folot £F BFA Aol AFA
& S3SHA A& F& bdelch gy sl ZMa}o] 23l oj: HE
Fol7t 23t 5l HESF 3ol stz o] AL RoAME Fig. 199 do} ¢
< WHLE ARG ARE oM FolY ULFS ALAA FU=E Url
Aol A oy Ay Fol AR 713 F43Q WY o2M = Fig. 199 e

22 BYgolrh. oy WS ARACl ALY AFEE FAAA F7
o AFEE FHLEY YFL E8 HALEFE FH4HNHA Frh a9
L o] ol AFAMol ERShe EM Fol Y3t &4E UE ¥
e Ro] 7t FAo|7|= it}

Fig. 202 A3l A7F( Deep sea moorings )&] thEZHQ WH& Uepd Zo]
t}.

A3l AR 3 AR ¥l&E AF Zol( mooring scope )& U}
Bl o] ul&o] 2o w353 AF( taut moor ) H]Eo] I &3 A
$( slack moor )7} = Zo|c}. (1994. H.O.Berteaux) '

Fig 208] a, b2 3] AFAM EFAFA 718 Bz AF ¥d 39
Sl Ao sEvERt Aot =% AR agdolch. 2|3 Fig. 209] C2
sparfole] AR Walolm Fig. 208 d, e Ao Eu3td cjdA AHF
HA & Uepd Rojct.

BA8 & vias] ZE 3ol (50 [m] o]uf) AR+ Buoyd] 7] W HRF
2] FFol wet AF ©@717t chEA AgHEch =Y {4 ol B EE 313
sto] A Hrhe Fig. 208] e Ho| kst n]go] d@A o] ujsie] HA
A Zotop gt izl u]-&o A& AR Lined A, F7] @ o], BZ
Ad & BERE B BA B, 347 528 F4HL

8 4

_.61_



_ DISK BUOY (130 é -
RIGID BRIOLE (typ) “CHAIN

_WIRE ROPE

HEAVY CHAIN
ANCHOR (typ) \me

SN AT AN NS AT AR NG AT A BC R T RS AT R NG A T,

a. b.

—ALL CHAIN

- WIRE ROPE
c. d.

CRAIN—

> x;.\)v‘i{;-,'_e.\-:,,;'.a; PP RN S AT re gyt ey, gD yiy

é.

A N /SMAI_[_ SPAR

A A AR R 2 G

f

Fig. 19. Shallow water surface mooring

_62_.



A

\ W4
3m DISC BUOY :rx’oo/n—s ‘. K

3/8 WIRE ROPE -~ Y- NsTRuMENTS !
(350 m) 17

3/16 WIRE ROPE — | /

(1650 my preow

13716 NYLON — /

GLASS BALLS =- 8 7
/?ELEASE -

DEPTH =5370m
RATEIRT AW

TE THER —

SUBSURFACE ™
B8uor

WIRE ROPE -~

NYLON -~

RELEASE
DEPTH =5000m

c.

DEPTH = 2500 m

Fig. 20. Deep sea mooring

GLASS BALLS
/



A2 A %&"éxl

1. FH%873

g gA T4 FRELAT A AAEE $2 Ut dSHo) 9x%
BLEAM ol 7 A% AAl BHLL 1047 ASY Az AYF 7L
13.9 TE 233l3, AFd wE& 7|& xp7t vjz23y 32 Hojr)l, 4 A4
1,733 mE ¥ t}eR|gon FAo FAFo]l SAL Al ¢
550l $Ast HFEE 1.5 n/secE VERACE. ‘

BE712171 e ol AEY ZAR AANE Edold 6 Kn X d&o®
Eol2 U¥eE BMEZLR 3 37t €8 Qo] AAEL] xlole yAsEE
B3l Eog A3tz goz 73z dASC} .

2. A

FAaE 227t AFSE A ALs} eSS $08 LuUY 9

7 we4% 3 ABE 24 Ak TAU W AYoME BEFolo] 9
M7 3 Ugo] glom X AziUel 9] tiEe] ARAoE ofFA Hgol
it

I BHFT AA A= TSP TL FFEL B2 9 Fig 216049
2ol 43t FolM A8 F3Ulel YR 1 W Y2 7|2 stgrh( 34 °
59.58" N, 128 ° 40.59' E )

A AFHRC] VF Y dF4 (3F JI7A)oME Y L BY 3

AMERE X3t FEEA FH Q¢ B HIlE BS3taA} §olr}.

ol A7 AL W 3 AHYL A, #H ARE EulE AQY B3
Helol o3l ZPol AFHoTA 3o} BAY o3} HejAL HE =Jo] o
23z ¥yl 53] it d wio] dz] HAE Ao iy A7t o] AA
Stationg MX|SIA o2 U AE QA A7 1 © AYUrch



Y [RT agaTa| e )
| A 7

S
IS S

34" 5958 N (#4 :107 [m])
128° 4059 ©

Fig. 21. Installation point of observation system



A2 A & Q8 Ag

1. AY 9 ¢

#F Station2 T&HFolo] ¥AH DCP(Data Collection Processor)E o]&
Sted gz} 7R WHIHE BHsa, 2AAL xBE AARoE BHE}
o, E3 e} 454 BHARE TS FUUe e 293EA A2E
AE|stal ARsle] FRE FHY & U&= ¥ Stationo T e} e}

DCPE 7Hs3hd 32-Bite] 14 A2 A2 FX2AM 744 € Zolth JAF
L2 S0, AN FXUEE AYLr, 28 HAY AR, B, ¢
72l &% (RF-Moden ©]-§)o] 7Hsqt Fu|2H WAL k& o] oA, Aes}
3, BIAZE Ve, ANES 23E 5 drh

#E HFo] 9 J7eH A$EE ABE= KOMEM( Korea Ocean And
Meterological Environmental Management Data)@}l: T ZE 180 2J3le =lg S
AAQ 2 =3 AAYD Vindowd ZEIYCE gl FMsEF ¥
Zojrh. Mool 7123 YPajo] wio] YuistH AIE 713 22 Data® U}
Ehin, 2}%¢] Database§ o|&3te] A mAA2| dataZ FHY 4 th

B&Station oM Y I, NG 5 ARE woly Az} 3
7 A28 FRE AelstdM Computerst AAH linez} Uz FHOZ o]§ A
A I AR E THA KOMEMOl2hs ZE oA 27t B 4 gl AR u
&o] FHA ARE Internet® ZTHY 4 AA &)

BEFolA Ao Ado] AFET 5 o2 F3slo] EEPROMO] Q& W4
UE golEolA Hu) o] W Frole oY AMEL FR, ¥WEY oy #
B, Datax{Zol cit FR, A2yl x| A3 dxl, FEIXE, Ay
Alarm, A|AR1S] £ FHilo] A RE W4 Ztoz FAEHA gl oA
fol S L AHFA LY 712 gog MAFo] Holq AAHE V|34
2k,

A &R 2I13E oBA AJlE Ftoll wel 2 FFAE oY A2 Uy



AA HRAT A7)olM= FRFADT AlARlo] FaARITH: FASlo] =2 3
H712 3hct. o] FA oM AlARY AZto] F£H FAY APgHEe] Hrh. 4]
£¥19] AZHE FIIHLR ALt glolEolthrl AMZol XIJ|¥IL © System
On Timeo] EH AARLE 0nAl7]3, MELS Y 2u]E Uk 2J|HHE KT
A Sample duration timeo] E|H A|ARL MEHE A3, I X3S BE
27139 Ho ¥¥S Lol eXF oz AYHCL o] AYH FRE TN
& HwE B3A HABLE R8AE I} o]Folxn, AFPHArt. PE o] Eo
11, 4417](Inmarsat, VHF, UHF, Cellular phone & )7} Ono] E® 1-22 %]
U F Fog AAH FNE $41514 Hcl

27 JHPEZ AeA] 42 A el dFAAHS FIAE
AtmE gkt gy, #FE Stationol A& Tl ARE 3L} StationSE F
gstofoksty] wfEoll Pl FAxE HEE ¢siMs FAUE o8 P
Fo 2o AS Station] ZFPo| xof ¥t} Zzte] 7] - Fule] g A=E F
o3t AANLE & 4 Qlojo} ¥t E Y A Fo¥ AL S
Alaglo] ZA7E WA Kol RIHE AAAM SHIE ARE TN 2
oli, HWaA Ame FF IAHAS 2Tl FHY AGo] FFe¥ AT AR
& €& F Jojof Ttk Zojth. 1ey] ¢l &ue ‘:”?:‘n'°] gesty olg
A% B AAE ZEE Aol Fasicl

2. IAEF=®

2EAAE Fe2zHH el AY o] HelAle A& &&3le A&
gt WFAF(P)ZEAANE AUAA Fiol &3in UiiFes FPL
2 ASER gt £ dFolA o83 MM AFo] 0 TolA] 100 Ohm o]r}.
PtARAANE Aexs] UFS A v FU=st &3 W A, o
ofF7del Frh. Iy E7|AYe] FHA &€ AEEo] g2y Flo] niAch

Fig. 22& 24§ o83l A2/t RAHLE HASHE 5 A TE 43
B& AL 24 = dolth

_67_



Josusg'dwa |

—
O
Zz

e =

=xa [ o

E g 2 'E'j"

ON! ﬁ

= 5 i >

A ] 'a)

S g
w
=
—

WepoW 4y __ U , L
{
N F11 :ﬁ:?_L: i Qb
R0 0 &
I-I-I*&H

L

o1y

DATAINPUT

| 1
]
} nun Jopwsuesy | L

S

1A
it

CHECK TxIND

POWER SW.

Y

Fig. 22. Circuit block diagram of seawater temperature circuit



AN AL Y AEYTol TUsHA] el she zlo] WHoln B3 3
QoA AFgHE AAE 43 @al o AR sloluTh olZe side due
= ¥AEAY BUUE AZF 5o EUdd 5o A7 W AN &4
23] Wl tiEo] B 82 Azl wo] Wasith tigHez A
AE 6 Y ~ 1do] IS 23 g stojo} R}, |

Ay MASHE ol A% Zto] LEL WP HiE YL B
W Thedt Qoh 2ol ¥ MAMel MUk WIS HAE Hex 2§ B
0% g Ay-det WY o] ) Wt AT WBAC WY o] AT
e P24 kolZ2 HES AART YT HET2 Fojzt 2=ol Tyt ¥
Juxe nAss AUHQA 4F Igoz ABsld Yok AY e UAF
Q AY AE Bo) FZASI WAZIEHY W e L= YshiA €
. ‘

>,

2 e
o 1

U

&
212
&
t}

Mo ro K

1 X}3 2% Compass®} & #TZ Al 1|3 GPSE 31} Serial port®
A3t AU Aoy} Azel Apol T Hx sttt VAL B ATl
A%t Compass M7} ZFol &3} Serial Port& o]-&¥ Hfol ¥ &
Rog wgE gl '

2 Q¥ AIE BE o7d 128 1895 98d 14 189 7ixle AE
o] AR A2 A M ASHE RS 4 4 Jddeq He2x A8
7} o9 2 3tA A4EAch (Fig. 23, Fig. 24) '

] Ag Fuieoiold AVl 8T ) ozt ARI AXNAY F
212 exp7r glgitt. FHHoE EN3) & of o 1 % oJUE uf¢ 4IF AP
& 2l Fqch -

of ¥ Hote] AP ofEd EAZ glglen AlARE $hyItA aEsid

t}.

_69_



10

te) @ o) @ 0 ~
o w© ~

IHNLVHIIWIL HILVM

Fig. 23. Sea surface Temperature ( I)

__70..

6.5

¥0—10-86
¥0-10-86
¥0-10-86
£0-10-86
£0-10-86
20-10-86
¢0—-10-86
t0—10—-86
L0—-10-86
LE—-CL—L6
lE-2CL-L6
le-ci—-16
0E-2i-46
0E—-ct-L6
0E-ci—46
62—2ci—-4L6
62—-21-46
8¢—cl—-4L6
82-¢l—-46
8¢-21-46
VXA AR
PR A ARG
9¢-2i-4L6
9¢—-2¢i-4L6
GZ-21-1L6
S¢-cl—-46
ve—-cl-L6
I XAL AR
€2-2¢i-46
€Cc~2i—-16
¢c—¢l—1L6
(2 A AR
Lg-2i—-16
le—-2t~46
(VAT AL
6L—-2L-L6
6L-ct-16
8lL-Ccl—46
8l—-cl—46

TIME



w N~

IHNIVHIdW3L H3LVM

10
9.5

Fig. 24. Sea surface Temperature (II)

_71_

6.5

81-10-86
8L~10-86
L1-10~86
LL-10-86
L1-10-86
91-10-86
91-10-86
S1-10-86
S1-10-86
SL-10-86
¥1-10-86
bL-10-86
pL—10-86
¥L—10-86
£1-10-86
£1-10-86
£1—-10-86
21-10-86
ZL-10-86
Li—10-86
LL—10-86
LL-10-86
H-10-86
0L-10-86
0L—10-86
60— 1086
60— 10-86
80— 10-86
80— 10-86
80-10-86
L0~-10-86
L0-10-86
L0-10-86
90— 10-86
90-10-86
90— 10-86
S0-10-86
S0-10-86
S0-10-86

TIME



A 43 e ¥% ® A

gol stRe] sP/ML A7 AYAAE LS ALY e A
& YAAIE Rol F2FY Exet ¥ 4 ek FARSY HSATLU
Bstae] LA B e AU 539 ¥ /713 ¥Ae &
£ gl gAY NRISAAE YA d7LE At 71ed A4E A
ol & 4 ol =AMt st .ol VHE #83 AEE FY EYFA
B,

- AP AEHY

- Zusipdel M= ¥z FHFLE Jlexd

- FYARE S B ALY FAA R

- Zule] o, tio ¥ FEEE W FRIAY, Jea®, d¥ao| s

Ao e AES KA Atk A ¥ 4 vk

3!
rin
r)'

thee g Uzl YRS d 2F BHAH ] TR ¥R Hes
o Bglch

1. 4=

SOC( Southampton Oceanographic Center )i= Southampton ThH¥z} x}A#|HF A
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Fig. 25. A complete view of SOC

2] 'SOC( Southampton Oceanographic Center )oA+= Southampton Z}ollA]
shgshs At B WHE By 93 B ARG WE Ve
oich. olwf AMEH Hol ToroidPeiZA A ztEo] 71 W YL Tl #
&3l Aagos TASULE I 40 ARG EINE A = FEE
A ABMEWES} A oo, Hulls) Lol 2 [nlold EIY ol o 2.5
[mlojth 2|3 Ho] FHLEE Y BF #E MAY AXUET] ¢ ol
23Y £ 9A Jlol=st o] AMY fxHEE HA ¥ 5+ don AFHS
B3317] $1¢ REchr} Qloh ( Fig. 26 #XR)

E3E A3let WILE WS35 T WM EE Table 58 o] 3+2E, €

%, Light(PAR), Flourometer, Transmissometer ‘o] 7 it}
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Table. 5 Specification of SOC sensors
AXd % 73

Type : Platinum resistance thermometer
1) Temperature Range : -2 C ~ 30 C

Precision : = 0,02 C

Inductive Cell (Aanderaa)

Type : Inductive Cell (Aanderaa Instruments,

2) Conductivity [Norway)
Range : 0 ~ 50 mS/cm

Precision : 0,05 mS/cm
Manufacture : Chelsea Instruments Ltd

Type : PAR Irradiance Meter PR46
Qutput 0 ~ 5 VDC
Approx. Cal. PAR (In gW/cm2) = - 0.005 signal
3) Light(PAR) (mV)
Range 450 ~ 700 nm
Precision = 3 %
Range 400 ~ 450 nm
Precision & 8 %

Type Folded Beam
) Path length 25 cms
4)Transmissometer
Output 0 ~ 5VDC

Precision : £ 1 mV
Manufacture : Chelsea Instruments Ltd

Type : Aquatracker III
Range 0.01 u«g/l - 100 g/l
Precision 0.01 ug/l

5) Fluorometer

Data Logger+ 14 bit2] &35S zZt= 16702] channel2} 1 7]&] RS232CE
F8Ho Adch 2w A2 A portE B3t 4 Mbyted] POMCIA SRAMOE
A ATt xp2e] A4L Cellular phoned o] £3lo] oulyr 4 uirjog A
3t A|Zto] A}15A O 2 Vodaphone-paknet cellular radio§ B3] $2i42 AL
g3 gloen AE ol A= MonitorE T3 RoEch
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Fig. 26. 3oy U AJ31%}3 HIE FS3]= Toroid Buoy
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o] FAREHE 83t #4418 RRE FFs1L, AY ARE $8319 #4H
At2E £43}lo] DatabaseZHE YYAZZA 52 TS T2 AH Y
ERR gtk AFE 2 X FA BFHU et 20004 )7t AubE 3 xR
HQ &L dlo] Large-scaled] Pejet AT #Ho] &= FAo] 9iA
A2 E ATY g Qnt

2 lo
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-Qcean Acoustic Tomography System

Fig. 27. Schema of Ocean Acoustic Tomography System configuration
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4.7

fIHF e BUEHIYL Hif FHIEN(ZHL EYH) R Oslo Paris ¥
oF(OSPARCOM)of] wh2 Joint Monitoring Programe] d#tog L3yt Wrjofof
A ZZRABVAHL] LOFT “Management Units of mathematical Model
(MMM)"& Fol BB P3 W = /e EL3HA st ok Hjel
Scheldt¥re] REUE X 1977358 uitiolx = 267] FA3 wolMe 774 B3
& 54 3wl 1 do] 6 ~ 10 =2 AZE A3, 243t $irh 19909 o]
Zof 719 2AAo] ¥ A F22]E 0SPARCOM 3} International Council for
the Exploration of the Sea (ICES)o 2&J3jx Ad3¥® North Sea Task
Forth(NSTF)&] Monitoring Master Plan(MMP)ef} whal $=383}31 o] Algoi= cfdt
AF49 AYAFLE] Fosta ot VAl BUEHE FE T4 L4EE
9] Vestern Scheldt ToMe] Aty fd& sl AEE o] & 2
HEASE HIE Y ¥ 4 UEF 0.5 % TFos FHL vjx st

4= gt AYBOoT PEE, SS, NO:-N, NOs-N, NHs-N, PO-P, Hg, Cd,
Cu, In& &A5In, 5452 PCB, HCH'S, drin’s, DD’s, Zin's& 7]E} {7]
EZ % beta-, alpha-endosulfan, HCB, heptachlor, metoychlor, t-Epoxychor&
&3Uct G AFME gt FF4FE Hg, Cd, Cu, Pb, Ind, HYELUE
PCB’s, HCH's, drin’s, PAH’s, butyltin’s, DD's®} 7]E} #7]8A&ES &3%
th. EUEoA dojd Data(7]4%3, +£233, ZETFF, PP, 24)&=
MMUMoll A Fejsta glomy, JMPeF MMPO dlo|EjE XUl ICESS} HolH & a%
3t it =Y MPY dBeE 5 | o] 3HE ZA4E B o ¥ REEA
e FFYE T4tk FaT AU € 4 vt Bt

(Mommaerts, J.P. 1990)
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Table. 6. Meteorological observation sensor

¥ 3 %
A% 2% 2), AL, &= A% 94

MY SAF  [MEGHT, T, 3E), AR RE), £
Bz 3| gu2, obs, 285, BA URe] AFAT Fa¥

AFE Fole M) FAE FT APol(LF A% 30kn) AFIHHLH, #
54 AL AR £HFH A G HFE B =T Y7

_81_



3 Auls, HWHEY ATE AT N2ARE g NG GFe B
Aol 71of sixgleh 1 5et Yol LARIA UH('BUE), AP BEA
29 34, Y BAALY AL A7 Bl Jleistgon, 248 &
d Alee AN Fol =4, HA, 290 A=W AU 4¥stn drh Fig

29 71870l 831 e S Folg R xolth

Fig. 29. Observation point of meteorological buoy
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Fig. 32. Observation buoy of KORDI
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