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Summary

I . Title of the Study
A study on the efficient development of coastal waters.
I . Objectives and Significance of the Study

The objectives of this study are to review the worldtrends and current state of the
development of the ocean space by the artificial islands and offshore structures.and
to suggest the direction of the ocean development in our country.

Construction of man-made island and other development projects in the Korean
waters are now actively discussed or publicized. Therefore, This study deals with
worldwide developments in the ocean, and is intended to be used as a guide for the

future ocean development of the country.
Il . Contents and Scope of the Study

First of all, the worldwide trend of development of the artificial islands and of-
fshore structures is reviewed and then related details about land-fill and reclamation,
offshore airport, floating plant, electric utility or storage system are also analysed.

Marine recreation is also dealt with and it covers the cruise of passenger boats,
mariner, aquarium, subsea recreation by submersible or marine observertory tower,
floating hotel and restraunt, etc., which will be promising in the future in Korea.

Many cases of developed countries such as Japan, U.S.A, etc., are also introduced
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in each part to easily explain and current state of our country is also mentioned to

compare with these of other countries.
IV. Results of the Study

Application of offshore structures becomes more and more increased for the diver-
sified use of the ocean space, using the developed technology of the oil-rig system.

Floating plant, offshore electric utility, storage system and the airport on the re-
clamated land began to appear since 1975 when Aquapolis, the first offshore housing
system, was constructed in Okinawa International Ocean Exibition.

For the recreational use, marine park, aquarium, mariner, submersible, floating
hotel, etc., appeared in the marine-orinented countries sine 1970’s.

Man-made Islands have been constructed in highly populated area in Japan to
ovér-come the shortage of land space and are now used for housing, port, seaside
park, power plant, etc.

Korea is also now planning to construct a man-made island at the offshore in
Pusan and international airport on the Young-Jong island near Inchon.

For these projects including other ocean development activities, related data and
information of the similiar projects in other countries must be accumalated, which

can be used as a guide for those projects.

iv



BE T EE FE BR ceeeeeeerreesertemaenntiniten et st st 1
e T > X [ = T 1
HOHT TS i T BE] ceeeeeeeerreeeeresserneresiiiieen st e e e 1

I E GE ATHEEY BT -ooreerrrermrrrees e 3
HLET ME BE ceeeeereeeeeeminerne ettt 3
B 2H MEEERENEMS] REIH  coeeeeeeeeeereerereneseeesineenne et 4
B3N MEUERENEM BEERHEG  ceeeeeeererererrereerrrereenaieaen ettt 8
B AET HBO] BEEEEE(F] ovvvreerererarrareeammiirteeniieae st e et 11

BEIIE A TES BIEE -ooroeveeemrrreeerrneemmrerrotie st sttt 14
BLET A TESS] HEER oveeoooeeeemsrreroirten ettt 14
A28 ATEWMES FLFHO] L corerremrrrrrrminieei i 15
B3 HE A THEBTT FEIE  ceeeervrrreeersrsrreesnniitetisiitieaaett e ssaar e e e na e e s s 16
EAEE BB BEEFEHIA] cooevveeeoeeremrereeeanee st e ettt 18

%Nﬁ‘gﬁ%ﬁ% BEEE  ceoveeeeereensseeseensinesin ettt 29
BOLEE HE B ceeeeeereeerseeeseennen e 29
S5 QT HELUEEE  ceeeeeeeeeeeereeennesieente e s 29
S5 3T TFE]LE  ceeeeereeneeeete s 37
HAG BV TEEA ceeeeeeermee 42
M B HE IKBEBE  eeeeeeereeereeeremeie oo 49



BOET HEEIWA]ITY ceerreeerereeeei e 52
B7E WEEE D M EHHAA e 54
HBET MBI e 57
HOE MHAMMA T I oo ene 62
HEVE LR SR FIE U BRI cceeeeeeereeerte 66
BT ES TFHE o AT eeeerereeerrerissiininnneiie e e e e s nean e 66
BT ZRE]T] HEIL eeeeerreeesenir 67
ESET HERISHE  ceeeeeeerreretii e 68
FAG WEEZARE B B EEFEPT cooeererrererrerrmeresrri e 79
HEE WL T M T e 77
HOHT PEEE]Y creeereeercrmeee e et 79
BT ET TEIKTHILME  eoververeeeremrerimmmee et 84
BEVIEE HE  BR eoeeveeerseresssesseiesrenienenes ettt et et 87
BiE S8 eeeeeesereeneeeeenciieeie et 91

vi



(& 2-1)
(& 2—-2)
(% 2-3)
(% 3-1)
(% 3-2)
(%= 3—‘3>
(#4-1)
(£ 4-2)
(% 4-3)
(# 4—4)
(£ 4-5)
(% 4-6)
(& 4-7)
(£ 4-8)
(& 4-9)
(% 4-10)
(£ 4-11)
(#& 4-12)
(% 4-13)
(% 4—14)
(% 4—15)

® H =X

WEHE FUFE TERESl HH MEHEHEIE oeeereeeeeerreeeeniineeeninnaneeens 4
HZ MEREWS] SR B FEHL oo 12
MGRERAEITEZE TEM] —EEZE cerveeereeerrenneenineeeieeateesnaeensaeanraananns 13
BRSO ATE BLTEEB] coreeerreeerseermrmiiniesisiisiseaseeesseesseeseennas 19
FO RO ATE BFBI veeereeerrreerereirinrerseenreranreenenessreeseeeenne 26
B W EATE] BIE BEEE  coeveeeveerirenieninennessessensessneneneens 28
W REEBIAL Y] BB RATIL  cevveeererrrrreeeernnnes e 33
B SEEALS] ERB BIIL  ceeeeeeerreereeeseiennieineneeenencesaesneenane 34
SRE SEEEARS] EIEREER BLIL  creeereereerrrresreosemnninis i 35
LR HEZO] EEITLEA T creeeeeeererreeeiirnreeeinneeeeens 44
BRI 0] JUFE  cevverreereereesieniee sttt ene 45
FAES] AR FEBRR(HRE, QIILFF)  correrrmrrerrereneienieinens 48
HAS) JKIERE —EEF('8B4E G TBAE) revverrereeseereersmsemnsnenes 50
TKEERE SRIBBL  -oveeveerrerreeremrrmsrmenes e enrin e be e s 51
3k TKIEBE BEERILEE  ooveveerrvesrminsessimeseosesnenneeneeseesneennennenees 51
Y R B EAAAA(HA) e 55
OBl W RS O] BRI coeeeeeeeiein e 57
LPERIET OS] TAUABCEGIS] HlE coreveereereeririeiinininens 59
HZs BB —BEF  creererrerererenreeeesnessensensesses e 60
BLRER 7 M 2B T METE -rereeerereesesmsesen et 61
EXPO ‘75 HAELRFAE HEEL ooovererremrersemsesrenensessessessessessesenans 64

vii



(& 5-1)
(% 5-2)
(% 5-3)
(% 5—4)
(% 5-5)
(%& 5-6)
(£ 5-7)
(#& 5—8)

(% 5-9)

FRRR WERHB ST BEACEFE covereerrereenie e 66
BT BIEBEEHES] HEIE rrorerererrremremmnenireneenteennes 71
HZS] barges, SUWE JEEFEER -vooorrrererrorremmrnreerireesieeninnns 73
ATE BRI EFABEI B e 75
&S ¥ EATHAEEREEE LB coroeoorrrermrremmrrrnenssnraanieesaneaenns 78
R AT 1S - P 81
S HEG Y] HEEE  coreveerersrrreessnnereaneennninnnntesaicesnnaeaens 82
B 2 BB TEKEREE MBS HAE e eveeee 85
B O] BEMGTBEIKIE  coveverrrrererrreeessmeaaiisiasnnreeteeaeseasennnnanesnnees 85

viit



(=2
=
[2¢
[z
=5
(24
(=¥
=
(2™
(=¥
(=%
(2%
=
=
[2%
=X
(2
=i
(24
(23

(2%

2 9 H %

IR SHERBES] SYBIREER] rreeerrreererreerrrrreeensseenirerenennes 6
BT (S — = M) FUE JKIEH]  ceeveeeerrrrrneeesinrnneeniinnnns 11
ATET BEIRFIFITEL  crerererreereereermniniienisse e 15
ATES BERREEBE  eoeereesreeerreeerireiineenseesineessieseesenssseneennns 15
ATES] BEETLER  coveeereenreerieesemsreeseesteeinesse st esssessseneenns 16
HERTR ATE(EZ)  coorremremmmmci i 17
HAS] ATE HH[QAF cerrreererrirsiemcrmninnenensseestannesaensenses 18
FOUFER ATE BEIRHE -oreoreeveeereereremsesiesesnesnsaeenaasanns 20
FOME ATES  coereerreerrresremssessreesnassessiestesiesnessesnsnenns 21
B2 FMATE BMHAMER oo 24
SFWATE BEKE  eooveeereroreemremmemnemseeseenesieane s e 25
I ATE FEEE BB(R) e e 27
USRI YEEAR SERLATEETIA creeeersornmmmmrrrineesenannieieiecesaans 31
HASAIZHBO] A AR TEGTH FUTE oo 32
WRO EE S22kt BIEE SSR AL ceeeeereeereeneen 34
TEE L} BEER  weoveereeeseeseessessemaseseminne sttt 39
A9 BE BEGHI 20| crererrenrimrreeninsnisien 40
BIRFFET BE BGEI e 41
25 SEEH SFBIE eeeeeeerereereereeeemenenene s 42
ST BRI O) FREBRIEAE  evrerreererenreneeeee e 48
AtlantisAl 2] 2 BIFEA BGA  ceerreerreenon 49



[z
(=24
(=¥
(=¥
=5
(=24
(=%
[
(24
(238
[24
(2%
(24
[2%
[Z2&
(=¥
[(2¥
=

(24

4-10]
4—11]
4-12]
4—13]
4—14]
4-15]

4—16]

5— 2]
5- 3]
5— 4]
5— 5]
5— 6]
5— 7]

5— 8]

5—10]
5—-11]

5—-12]

BERY SIARATY B TS oo 53
W SR A ZR(EE, FHRAT)  eeerverrrrerreemmemmieonieenans 53
IPPET MG E T rvevereeerreerrirniirnereee e snnnae e s e e e e 56
S S [ S oS 60
HARBE lZATE TR cerrrrrenrieeeiiee e 61
BAS] BSEMEE 2T EEE e, 62
QT LFS}O] OFFOFEE] A wereereerrrriaraeiiiinnee et e e e 65
S ubete] FE FI HEIT MR eeeeeeereeereeeeseenens eerr———— | 67
BRG] S22 e 7] DA A ceeeeereeinrenanirieine e 68
SE2H7] R FHFE AGE oo, 69
MEEEEE BEEI(HZ) oerrrrrrrermrreeenreeniieeeean 70
KEZE BAZE AEE  ceereereeeerornireeeniinie e e 70
WL ATTBEFT(HA)  cverreremmmrremerennerenre e 74
%B OPSitt LEFNBEFALS AT coreeemernnennnnnns 75
EREESE WA AT O] BEEEE]  ceeeeerereeeeeerreeemeninnneeesiinneeenes 76
BEY FRE HEBEI]R]  ceoeeereeeennens e, 79
HZAO] HEEYE HQE  ceevreereerrrrreeemmiiinnreeeinieeeeeesineesens 80
S8 S HETFEY ToER cerreeeeerrrereeeennee e 82
S WEEID ] HEBTTGE  --eoeeeeereeeereeeeeeeereeeesnneniraeninnaans 84



E1E HEe A

A et 88EH A B3H TR ERHE 50004 EAUWE Relst
AAFZ ke ol FIZ& 7tn e Fold. ol ofgd ARE KiEY IF
doz A e U Aol ¥ AEgAR Atk ©er] FHIZAe vt
dqz ¥ BE MEAge] AR R EA4gEH FIWATLE AL 78, IF
= SATEAL, At Mk wE 4F BE, Tih, EIEX GRERY BE
% EHR T B Tl ZEHI o I ox 9 BuE wERES 230 4
E3E k. BAC §7 &£¥HolF Zow XEoYIEE= J4, HFEIMAHY
AE T BEREEE 243 £3d AL LT 9 = Hlfﬂ'ﬁ%%
utel R tesl, 1x38 Fol dAHE wolg. 53] {33 ¥aE
HAZ wHSH FEEAAC 2o &2 Aon od wE AN 7IdEd 9%
ol A ZIdi=la U

F HRY. BHL HFTRE, 9FH T @

=

FET o4& FHoE AAHY
ALzolst e BA%e] HR ALRFE AAST S} wREEAA
%ol A & gt WEBRHA 850 A sFsYe FEN psisd g0

g2a HEe ik H &£F

E RIME A4 $EAY ALY 4% BESMEAREES 3UHoE &
- HHFT ol® Bt $VedAY s nd AY £P =80l
& =S BAFRT weA oo BA TUsdA ALY TR AY T

ﬂjll



2 Bol Wk - AESE AYSHL e B4 A Fguast HEES @
Huolx masor AY 79 FRNA nDelor T FAFel FIH=

8

Sgom wHmRd B manuald) HBE FHES M T B WHE
sgstmA SR

zougos NFTRE, 4B Tol W&l GAH WAL e IVAL ®

o S9m 03 PGS FAEE, ALDBAE BAAY, 71T BENE 2
% 5oz TR eAPez R EANM ALEFE FU2 HE
& A7sAh

oled REBolE B ME MRS BUY AF $E3] ALAYeR 4E
& Q=S A



B IE R ANTHEEY B

E1E B W

shrhe] o] &L @ ADS Fvbsl AA Y ZU 2T A€ Axe] b
st Ad 147 B¢ vGHoz FUsth 53 g2k #RARKREEH 4
AL S Fol gL Felel WO TR AN Dol UL Ko = Fus

R B GHEEY FUd 42 £4 Fm AGAAY HARANLL o
AL J1&E2AE SR BAHA BEEREY 347 IQY. FARA
HFNLE AZAA 2 ol &HgA & pEme] A9 HLAP F4 20m A
EAAL ¥ad ¢ HYo2RE g $4 200~300m7AA o] TSR o
ol¢ zElm ;e W YAy HHY ol £4 FHmol nAE B 9
He ¥Ax guisle] slx g

AR vkl FES @ H®, B - TEABEMY dPs f44802
71X F wthE o= olgsts HYFNlG @ Hxe =8, HUH A
o LEAE FAsY TA 59 ALAA olf @ MY, 7l2E G T
NIBEAL M @ wEAmS A5 oRE @ P HAR G
AFFERLol g vRokz HEmETH

ol W7tA] EorMe] olg Hejst FE APTREY LY/ (% 2-1)0
Uehd it

WHEAAY FAHY NLENE BHESMOFIN AT - 37 x - SAE Y
- A—vx 53 AAFEALY AFHE B F AANGITAE T

vy

HEHA Aol



(R2-1)

mERR Rt £E BEBEY

oF

A

a8 % g

£

F - E
nﬂgo]‘-ﬂ X, _?l" ?J.'a’ '“]‘_ év sﬂ')l':éq
T d - A g | uieAl, siAgol=el, SAHY, ¥&
4359, sdstm
4&]—- ’ S‘H)E}"%ng', 5“%7}-_1‘11, gﬂz:lE:l‘ér
Z F - F &
g A gol et
8l <t F | H =g oo o] A uiEly, AFAYE, $AZE, dFAW
| 7] | AT E, 3T
s} | SEEE LA, BATRE)
3 Fel v A |2 = 2| REA (kORI E, B, 2R TZE)
= 4 Z F| 24 2R TEGEYR, BHR)
I EAL A3z, AFHA, AFAAAY, 45
o1 - o F 27
(& 2h) H o, RN
E%EE%’ SHX']E]'O S}ZE}C‘)J, 6&]-— Z‘—a s’ﬂx-]
AFFEAD | AAA G - FArA
A=
A e ool A A | AR PR
B BINE F2 BEMRIA Bol o8t AFF2EL U0 HEGHL
AFHE Te AN Aetnd Bk
E28 BEEBEYS BE
AFTEEL A=7tA A Rl len Z7A B3 L Jxz AAEe 1
FRE A= oYsitn ¢ ¢ 9

3 RERPHAE AAAAS AL, F2E

o s A ge] AR LA o HEK

— 4



X FHR, #@ERoz dddo.

EERS TAUE YolE)eh o] o] has] Ay RE wE A3t
1 FAEN F2EE SAHAE Aot FAY FREL HE $A9 ot
T AFAst ExFLAR] Eutste] we A wEE ZHAAT. EA
T SAYOJEM 2 MHEAN FHE 2 g JriAeAT YwHo T
"k
A%t

WA et At Bk BES Medd R - g3dE.ds 5 A

y—t

ARG Aol B AAW] FPSHA shelck WL AL = A

R

oft

Bl diDs] ansXA fiif T A3t Lutsiring £ 2L f

k-

2AE F7HIA FFAD

old JH HEEWS Bk $ O Tl BEEEw, EA FH9E d9n

ol Ak

P

= 3¢, SIHEA HFE4 SRS, 1Y)



HEIE 5& TdAN7=

HHEE ]

ZE ¥9%9 SIYE FAE BEY FIAANA AL AZsA

AHAE siAA e 22 ke (w3 o 715)d o8] F2EE EE]

ZHASE Aotk

o FRES

Hukle 715 A7 @A JoN I8 B

Om f—— —=
W E A
50__ﬁ:9(i??’)'?ﬁ( B#&) s HS
JKIE ¢ r 1
(5725e) A s . g
FHEA Al-v-2  mmpesers BB BUR
100 eNISHER) T sujolAwFatehw®l T #A#O(EE)
IKEE ¢ 40m (oter & EEEH) KR : 60m
150 (19744) 7Kg ¢ 46m (T®H)
(19724)
200
250
300

(38 2-1] RKREW &



AL #sEmel o He Ao oy

=g $A0l YN WEHAX EEF Lolrt YoAW wgte] KFA o
HNE 24 988tk o WEd deHoz: JEH A5e Yoz EL WAS
3 dold FA=ZMY FHEM)E FolL ATk F2EY KBS 750 o8,
859 Qe ol Y= AR

ol FHs st

oN
Sk

gub)ol] MEseg Avto] AL RoE BA

FHX BEHS ALY Zee S3F20 94 &7 Sle 7152 LA
dob W olA& ZEd AAE stz 2y 2 o FREL Az

Auhg ARSE WG BRER NATHELTL T olHT P4 B

It

T dE2A BiF YFE FFoEA oj&3y gt d=E Utk
FHRAS 2 AP 2{AE BL Y F2E B8RS Yoz #
BE FAANA A= T ds F2EA AL kFENL AL T 5 BE

g T 1] Inlnl T
S i i | ' [ 4 " o
i L . o BN . \_\ ¢
T 3 , LA 50
_/ \ \I | | é i
AL : 1 AL 100
R | N4
Hood Canalig #’[ . '] - . .
"R e = i i 120
7K ¢ 104m TIBE HOHES TLP R G HifEgle] @
(196148) ENES o & 3 E( ) 1[ ya
Cormorant A(ZER - L) — skygE : 147m % 7. 200
KEE ¢ 154m (1934£) d :
(1978£) AAER EYUES . ; ANl
K<z 250
(%[E) 1%
AE : 310m L
(19784%) X '\_ ATANA 300
AN
WEyme B/E KE6



of A" FAAM ot F4ojth o FH dHL Ax F 9g¥E L=
AL LT, BEES BoUt 23 ALEH gxEs FLENSE A=

Su #40 e Aol T YA kwEsel Xtk EEweld ¥ & Aok

|
!
\
!

R ta]

2R =29 of
ZHEAE BERT 2ol §3ok—= T Azsty FEFL7A HE FEHE

SR(BRAL) 3o, mlE] A FA AL T2 geloR-= For AR
ZHAS ZaUE 9 @l Aol ¥k o ¥HL FAFI AL E=Feid
S 7kA] Wste] Mg Sold &= Aol flo ¥Rz, LIXE, qFTY, o
T, FirE, LoA, FR(ER), AFEAEREE Fol Utk
A, oAHE JFFEECl ofF Hold AdHS eriste WEHY A7
(28 2—-1]d] EAJH Uth

E3IW BEHEY BIRE

tow &
QuFos W FREL AURE A9t BEFINN FREL 293



A (B AAHAW), 78S Faod 728 Adstd AQFad] sl

o dAAAY H FAE WPRE PPel Atk A%E WL TE WA
AERG S A3 Asedds Aggol HE Aulg AxSEs) e AYaL

ARAA o1RE o484 gom
WERHS $PBRF 29 AU BolM Wud ATE AL A& v

2h wehA 2ds g JolNd BRTHE $uvh 6 BE $43A

©

WEEr} HA %S FEo o ee SusA Y

=G AT BEEEHS AEHE Bael kgl FolkL YT SHe Y
o) Pl el AUHE ALE Yol AYVRL ¥3 © AZAAT U

HE kEAA B3l AMs 2 £Ud dE £ Y= B BRI 283
=y vpge] e LA e kA, B diiMz GAF AJAE A
FA71E Hffve] e7-dh

Iy EE BBRIEY AFL sy XYL 88 4+ dde Rl #6F
o EAlE 2Rl dold e EEWNF JIEA HE=2 o] & MANYE &

tlo

RE FRER HAYgA 44 &8s Rl et #HFd e FAL A
44 Eo&de A= JHesith
HwEEC oA BEHMm HEd soFstd g 2o
O He] ZIESER iyt &olskAl @l B WTHAMFH4E £37)
°] a+Eh
O Zuig w3 xH i ¢Hs] AL T & v S HEol

Z a3t
o WETS JPolE Ak, TVsH e olslols g8 & & gl 32
=8



O ®ETY AP mEMKe o7Eh
o FH, FH, TAIE 71, AFxA o] 53 an.

o MWk ¥ 4T WIAYAL FYL 4 vk

v, BEREme BR

q
il
Mo
b
itjo
H
e
_3
o
m]o
L
olo
ol
£
Mo
n‘.
mz
_)_J_vl
-|—"
o
P
Moo
fljo
oy
o
ol
)
it
v
e
Y,

Aol ARE ot o

B2 B3] BELAREREN 5 $LT FEAW
3% 2 AXE 2RSS A7 s £3

A 2 e TRES B

& AAsE MEHMC Jastth fFeHE &FF J15E AA AAS &0l
A Z2REHAL wEANE 2FA BIE T ¥ & dok HEH EHMY
Aol =HE B ofgA "t =@ oA Fo FHe BN A %
A zsior sl st B/EHHME LY FAE Ak = whd AP 72
T FHoR Wk 550 W o] WE EAZL LwtH] o] sf¢alol
FE3= el EuER B E 2 B8t wou Bos s &
ol 87BN FFL AEHolA T g8l o= Fx AZsssith oS
7NeE B2 ouldAe EErTolth. olgtzto] Lyl BREHEME F21 g

fr

AAle st—= FHAIFZIE)H} 2ZEH SP(RAMEATIE)O] o] Luigle

BERHMOIGT 2R s-= WL T APIAAT £TEY SWE o

2
b

A %A F29 Rolth
[2% 2-2]0] ¥A BEHES - S0l oW FoldA olg=TL e
o JEHQ oF molx gl

—10—



!
B - &H% A/ ﬁ N '
W7 i om
%0 tﬂ?kfi? e T N \
o T A— »
1004 K% ¢ 30m K& __5%*4"&5.7} et
o oom (UERE T -
150 KR ¢ 65m (ejector) .
KE + 83t 150
200 KR il
(MEmER) — i i1200
JKE : 150m K
(He‘OzéEﬁ@*ﬂ) (7}(4’ ‘@“U
P 180m KE:
Hema
om‘= Z ﬁ-f i E} % go%_ _Om
3004—= ' Tm_
B ‘ ;
350 %(Heﬁsmm 350
i : 310m
. /N: . '
400 ;24 - L 400
+ AR : N
600 K& @ 400m i T i
N ey k. e 600
BRMACKAEIN) i ma) ik s)
650 K&+ 610m 6
L 50
. Jn 3
FEGORAGR S
6 000 K& : B T

[28 2-2] AHMIIE(st—= SH)2 FA KRG
E4E ZFE RBREL

BEERY TIT DAY Aol ATHE TR ATVANLEC] U B

s AWRw (% 2-2)sh 2ok

Y WEMEHE FRNEZ 29 BAANSY 2% GAAAE B Et

BoRS WITilM T8 myol FAoldA of By ¢ ATHE HE A

BEmEme BREol 23 3040 (1955~1964d4k])o] EoiA AUHL ek
A27A BREEERS 5AL dARel AYe] ¥ Azl FH/ U1

Gtk B9 Mgs 2ALTH 2% ASH EERES A€ 48 45T



(R2-2) AAEEEEme] FRA5 B #H

£ | BEMN204 304 404 504 604

sl W ik~ A
3.0kmpA £ 1 1| 1)1 | AARERSE
ALE | MR S
30~01kmil 3 21 3| 9| 2 EYEUAE

By | B .

| 0.1kmLL A 7 36 41 B EEHEER
s E * % 1]13]21 ) 5 | KXMEERE
& E g d 1 2112 | 2| 2 | #EEEEE
P - B & 12|45 | 13 HIE AN A — 8 2
3 o = g 9 15 | 16 RREEE o
B % B ¥ & 6| 2 HEETBREE
w Al N 116 HETALE
BEAWMBAAEG = H 21 3| 2 MEMEESRTS
Aol AL FAoz WAL 1950d ] ojlad o] WP 3t HITEA

B ERE - mEEde] Ad] g or FrHeh

N—w2a @ vgo]xele PG4l Wi uel 1955~1975T Alolo] A
o7F B E A

ZEAME B AWARENE SAXE L] BERBY TAIAAE WESA
 HAENME Hfe Fido] hEkwy FHoA JEA fEE LS Yotk

BERERES thrstel o8 sigsazidolde BE/L Yot whELET &
AFA Qe WAV sk

8040l ERE AF7AA AEdm, BAIATY, THT Y=g 2L 23
He Ptz sdEs A5 29 e ATE BRBEE 80 $4H3
Aot

715 519+ BRE AALZ ol Brig 83t E¥rA (& 2-3)%

Z.




(%2-3)

HERBRER B0 —BX

P % fa; Bl L REE | B B | B M
#kIAATE(E) EREBEERERR . | PR W =
1 m, /cs'. ﬁﬁﬁ%-ﬁﬂﬁﬁ iﬁﬂ(fﬁ
ALE | sgm AT (a) (R B AR Bk | Ao i 2 ,
& W4 Skn
BAEEESE(R) 7 R 25 18 () KR AN | B P
2 %ﬁ é i Skm
2% 2 TE(Q) (it) B AL T8 B 5 % B
o A] Uik o £ 2% ol ef &) oHtL 5 2 A | B 8
3 |8 8 [Anasmm Aol LEIXAME | AnEH®| -
Au| A B EY B e
oo o m] B] 2 7] o] i A2« JA A aho] o}z 19864 ~
A ZEATE(E)
4 353 Sl o) 3t =2.(3%) ALE] o i AgloluEn | 197148~
BEXTY A ELEE s2e o9 | 1088%
=it 4 70kn |
o g | TEAEER(E) (H) B M R = &
S % | mwiEEam(a) () RAEEHE - 19834~
(KA R : sHE
o 2 B () S z3s GE5 | 19664
{
O |l | 92 tmmmtiEE: | TRR (i) Hezg
BEZUE R () 19814
KA IS (H ) KA PR | Bk 19844
. (heleZol2atd) | &
T s 3| gRkfmel 9% s | stohol M e Kol AR | shoholB 19514
R TR | 6T |
N SHbRHER () SUHEAERERE | Sl | 19144
b
L ZEF (O] HE) S ZEMERERE olFE 18694
Ag22ERE TS MW e | FE 19802
- 2t
9 KR - -
B OB 2eRoEdusd-uE | 2ERokH e mo} 1960%
B% Tz AE U o — o B
it
LEBAMREEN(E) | FEBAEEE(R) e L
ol w ERER
B F | emcrumEEn(n) | ohonmmE (k) BB ’
- B EL




FME ALSE BEZ

& ALBS BB

VF=Y o] &9 RoME 7 <l §FHE AL & Utk AIFITL 189

BT NEY 2AE 2YE AGAFY Aoz, DFEAE, @443 %F, @v%

>

FHAE, @AY - YA dE T BART 845 ERE 5Ho2 e o,

N
=

1HFHE EHoz & OFFANEHY, QuTALAH, @A LAY EE 4
4 & Aok

ol o1& YH= EF EAVFOIY EXolES AT AABAB YU FA
B39 Mg =2 g}, qgf9 fHAPY ST J1AE A8 T, 29
AAAAZE F F/HEH AFLAA Y o]&o] FH HAolth

Z4F A A7 7hed Q3= FEA olgo 2] FHE AEGE &
.

1 4% 4577
2) ®F - dZH A7
3) T - FEATAA

1) E=A(AZ, 29)

5) BAAL R ol ARLA
6) #ABUESIA
7)1

8) BaulA

9) EA7A

— 14—



10) dl4l fGTRE Ad47A
Eild BEY AIES £l BEHA
B =3 - L) o
o )\1&7 - s
BRI Ra

MO

AN
P@, 44 i (

JIE o] AAME T AR o]§o] ol 3

Rol FE¥ Aol
I3

& U= B AL

[3g 3-1] 2=n ol WH

o8e ZYATE
JFE DA 98 BASE AFE-Fedd— %9

Fo3o

"‘l,

4Exez ogshe Hol

g2e ASTHIFS Y2HHOIS

AF=uf ¥k AT Brle B2

@ o] e FRE 187540l o

3, ® AFEY F4e &89 FEsel AAHA olgE b5tk

el g 22§ Ho FFe Aolx s FLE FAAclt. sl Hst

= AAAG] oML, of HF EAC wet A ol g PP Aol

Sea

Reclaimed land

Offshore manmadc island

Man-made island near shore
2 8

Urban area, coastal

industrial area

1st stage

2nd stage 3rd stage

[0 3-2] QBxeo| LNuA




#3g QBT X

dEsd Hg 7h5e F2E Ydoze (19 3-313 2e EHE 4AY
& ek

© =gy

Aol&ol vt MEMOFHE o 3 g @

& Aoz, A FF D

@ TEGHDA
AAe] THE e Wol 1 o] FRELL AMIL T
Fol 9B Ao AN} F¥L Wy 4t

® HAY

Aol ] T2EE TEHE Ao, AXNFAAA FANT A @t
(e Ao} BAE TIL AWML, UREARNA 25 AL F5
of WAL WA Fud Vel Aga ol A HAAY

¥
|~z iR iRz
Bottom-fixed type

Piling type

AA ) e

Reclamation type

Al 1o, AT
9 = * = _?_
V//SHS/S TRTSTE

Semi~submerged type

i

Floatimg type

Jack-up type

[D8 3-3] o3kl F=HEH

— 16—



= 2= = 1=
= t}‘r‘ = S RoX =
x A]7£| ) 2 9 A 2k
B
—,—7'&]]9,]
=
o_g_
= ]E
= al
138
RO
i
, .?.2
B F
:
5

1t
2
L
©,
1

W3 2 =
A st o 9] olFEE Z L] ac
|
=3
e ) — =
o A M(H -
a4 H T A4 9]
=2 o}.
- 2
e of B #7
= o] L ]‘—
&= |
o qol) A 87}
3 of] A
o] =
24 % | o
o
=2 kY
IH 3
t
=

Fahg
08
A
Fz7F A
A
oo
]
= ia=




3o Ny S8

FE4E&
7b. €2E
1) A
Quel 9% A4 GAE 1947127 $ADY 4 2oz AFE D
HEPY Aol Hzolh 19508t nEAAT| ] EoleW AANA IFIEL WH
A7} 2AHR, A& 844 g vy AIIE ¥4 dEzAHe=
gAL H29 AFE MY2AL, Y dFAdY, dFE Swole doe
APzAE 2ZE FYgolx AFsA HAUA
£ R| 10 1940 1950 1960 1970 1950 199 2000
wl2E2 =#®L2ALE Todl EROHIYUE
BB ____PRmmA
sge i BSTE WK
-0 3.0l YRS
—— mise ZHMIALE <@ ‘
JAmisd NARREARRERE
WEERTE
10n WL ZiHmLIATS MBI ATE, WREFS, % @
R neE WE, B, Ab, R9Ce, MEEAER
MANAE AR R
25 BERE TR(AT. WIEH)
=n REA(RTEW)
BEY, THREH
#2zlojol M
[02 3-5] Y& QZT HH[HAL

2) zeHe A3H BH:
Hole 4, ¢ uhE] AT 19430 THAE L& Al F9ge=

A APdez AZA HBL 2I(RT)AC] st2ud Qo} woEel ol

ojuzd 3ol gich

T Al olge EAE Abdel o7, 2331 Ad 66300



(& 3-1)

29| AZ T AIZAL

Rp—— 3 a ol gt Adzd AxdE w3y | A (YD
) = m) 3 T o (B EEA
718423
R hREFER | R N 5~10 | 1.0 | 196980 | 314 -
(EAMEL=], 34)
BRINE | 3d98A
ok Aln} v F-gA} 0~151 04 | ‘6670 | 515 870
REBE
BRI | A HER EA SR
KB AE3A AR 0~10| 0.7 | ‘67279 | 434 870
HAE
sl Q0 F8 | g 3tuli: | BRELR-FH 57
12 05 | ‘58780 | 321 913
25 by}
snst K4 | LuE et | 25-FYLA A EAYH
_ 2~12 | 1~25 | ‘58°80 | 594 994
5 s
Uyiokyg RBRE EA B R
Sk 6~75 | 1.2 | ‘1082 | 114 186
ordd=
Lhaops SRS | Sakk FARE.ZAAAR-5X | 0~5 | 1.4 | ‘58'80 | 191 668
=B RE.-FALR
9By 4$5~12| 01 | ‘6283 | 387 708
He
HHKNBER | AR | TdL £ 5~18| 02 | '%5'78 | 35 -
BE)\])S.Z L= .
cont e |xmmwe| B THERE o s e | aw
EAR ATz G A 0] HA L
RS R b B e B
N E i AR -5 10 | 045 | ‘67”88 | 615 -
TY944
noM ¥E- . B gl AR A
BE T 0~12| 02 | “61'76 | 436 | 2,300
ordd=
AL AS WA R guA .- TANEER) | 10~ | 04 | 66'85 | 580 | 5,400
FHe ENE 3t BRI | ZHEAAREA AT 75 35 | ‘72781 | 153 -
g 3%
U 29 Bk 0~18| 15 | ‘66769 | 163 104
PN
EHZHALE | EREK- F73 714 -
10 6.0 | 6465 | 0.6 -
(%3) HERAH
o KR-EM |2 it#1'80
MEERSE 12 5.0 1200 -
Srutr} ~

79—




AW A BA] AEE R 20 3 dE B9 42 P ugE 17kmol4} Pl
DI (ER) 59 oA 83w Wm (8tRa E-¥om 1dTYR)Y TS
e LEOIA=E diFE Holrh

o) AFH uEAE Deol $EE wRd FTLIAHA LA 9F

A AEBAY 19% 265 3H 6MANF L XAy YT 1WgF L Aw

il

< A AR ALPon oiRETX, i, 2X2AE, TAAAL, AAZIA

oK

B, 9FAT, AMEE Sol o A Utk ;EAE Ay s2dd] 23, 877
A P EAE B 20kddsst AWHNE ARF A2EEcYA=E oy
BEG TENLE=S nH|HE g3ty & 96d7A 19 1793 L ofgd
Aotk ;o] TECIIA= olgs) AET Y= 2IGYA=E 1w 743
Wel FE2N TecldA=nE 1MeRgel o an FWA} AT Je

=
BFe JFA 19 g5t H R s 109w H o] o wjPulsl 53 4wWddo] )
-3

23GAE P 19 28TYYme] Fol Sojzen] Fu(EE)S o3

THER

[O8 3—-6] = S A3Y @@

— 20—



(BR) AGolN 10kmY =] SHlole] LEE HX|, SI7A S ch

[03 3-7] 2o ATEE

3) ke ALB 7%
A7l 2000874 BAe] AOE 19 3d 79and] o223 IRl FAYLLL 24|

ooz Hu, 1 ALY FE 8+ A FE WAL 399 haoly o] 8T

-

Aoz REIHT Y3 = o8 KEo 21507 had] FIo] EFdjvtix

e

o}

43 E+EY A BEw ARlol wtz $H4 YRA RN
K% 20~25mAA ] HYRAL 34 8% har} = o] AL AZT(WE) FEH
o =ulo] @AM 1% 50%7 AXAY, ANFYANE VKT FT FF
o451 sl 3F suwel ozt A FEF AF /5 ¥ WHKel ¥ 20%3

Bl glolM “BEHEMRE" IS 24T EA Ha Ut
el

oft

F BEEMERY o8 E wERE

p

NEAA Qre BA Fad



e, 25 SultE vFe YA BF Sk 2R TRRE #BELS o4
Tl E B & QRo] Yok A&E Aotk

FHOoE o] AL WIPAA JE HAAAA FFAY B 2 HRF
o “FrkE”E A E Aol HBALE Tt AVIME BREY HFRF
vluste g3 e FA oS A4 + ok

oA ¢hultt By HRAF € olu] 33 HEEE oI e AL
2e FA ok ofoz ALEY Bk 98e 7
HAALHE HL&FHo] o] o] Fqo] thFaA F

AE & e 3, 48 7 o947 ¥4 9 KEERY H&del dF3:e
9, JfF&R T AFd=2Yoold #9& 248 & Uk BT AFE F4
b BF A2E Aol @ Aolmz gupch df@ge] usf 1 wred g2
g 5 dne A, ol "t M2 BoEHeY A A, mrevy #A
(873, AF<] H24) 30 5 $EM2E |48 & Aok

EHR AR BEERY dere Endg R FRaAS FFo2 ZAT K
Ef, AR, BK EH, &% THY 5394 Mgk, BE - BE AQaM=
o Tl Hiwrse stz Yt

1. KE#Z ZHUdFT=

ERm REZ(F|AEZR) ghulthe] AFEE AFusty, 59 R FUUE] B
o SaF « dagdold aAFxA FE, HRABLLZFE Lo o]27]
7hA1 8] EAL FF)YHANY g, ¢AH Aol FuEg f& WA, £3,

Ia
i
o

Hagoold, 4 EF 59 &4 A4 € BMALY =4E =R
2. Bl -WE A=
Rr® BEGHD S BWR(F-or2) Shulvte] AF=E Aulsta, #Hokikel

— 99—



MER(Su27D)H 59 3899 AFES Rushn, KRWINE 44, 47,
FA, £2, 1% B854 59 71%¢ 25 APAEAE, SEMIAE A
=, s, $2AT71A Fol dE APNLATEAE, HREIAE nElE
FHo2 @ AANY, $UBAN L] AG YRS} ARESA PUE =2
o},

4. Wk 2HAFTE

FRAEZ)E Sutnd] AF=E AHlsha, HAwme BEKY 28 H3

(r

FTAR22A 214718 BAEe 83 ACES IV YHE =28 E

Al FAEF Blud, €7 - ARAY Ae, AFATALY FUAJE] &7

i

Xz Agoold Jleoge] WA, HEy § Y 2 9 $£3xd
BANEAE T HuE AYIch

5. MKW =k A

MW (7koket) TERAIRZ)E BRAN) AF9A4 wbdug 42 ¢
FAF AFE A2l JAE Fugch wHY o] AF 2¥xAML, =
% AF, s FA TY AE=EE =290

6. XEF 28 Iddd=

RE(ZA0L) « @A 27 ot SlHe] AF=E AFustx, AEL-H(A
FR#ES 2 4 A)SANG A2ERA] 4 AGE. o o, =, #
igdd, 39, A3 232 - fagdeldry, £E Hud, SHAYE, A

AR T AAE(@ A S5 ) A7FAErEY =908 Agdd



TRANE=AZDS AmIgse g ATES BHstaL, Fotrote] FF
o For JA¥. ofF A FA HAHFEIIA, SEUEEE, =

ok

_I?r
ARF ARAL B ek, P LW FolAol FANFERAE, £
4 5 AFNYRA, FAHYR, ANAY, NFAADE F K - AL T

FAORALE
riﬂihﬁ??‘u‘m%

\

R HEHRALS

AERFEALS

RRRNEATE
(F58, e, HER)
Ul

ARRALE
[08 3-8] Bx9 2& A2= FHHIFHXY

Y. BRR#EBES T

KB olMe RFNARERY ST 57E vind g 2 odez=A 4
4% & sle AL OARMEY 871, QS HE R R, @A+ - T4
Soleh, @f#n ke ol Foivh FHBlo2E &FEE B opdt Katkd

— 94—



WERAEATRMRCRERS) BAR A MM (WHE)

WAHEAT MM

[38 3—-9] 28 cI83x =2

& WETS BE BB TS BHEMEY A KE7 83 AAEx Qo
o] 2324 Bolsa island$} Zo] AFo] grk® o= Qi

s, A%, U3, d7]d 5o BE FrlMe TEM - 543389 A
IS 74l Az ok ol T EEwiel ot e AT 48R
& R EA 45E =R FA Y £&3Q wE AL Uk B
d 7HeAdY FET BEY - Mo R F83 Jtedd ErA=Y 2 A4d
ASeAZA ¥ B Fuzk esio.

o5 &3 AFE TS 4ok ST EI T4l Hu FEAEA
T (National Science Fouondation) 7]&-& ol thxek 2 HA=wke] 44 18m
T dTFE 88§ ATEE AL E Aot FRAXME HR{BAEANAY, &
TAA, T, HrEAE T 4% FIE R FYLA, Ao &AE 4

g ZEHH JA¥EIRL, BHLX oF 1,200he, EEFE A 13kmoln fx|ote] dF L



FolHZe ZE AY

LR CIE 3 & ad A% F2(ha) e & = Az e %
(m)
Bolsa Island nla AEXdol | 1YY AFR VARG PAL | GAAEJ} & | 1967 0]
1 ot} lkm 14.6 10 | 900MW x2 =3 (MWD) AY 74
a4 g4
EY  FUE | U1 dMLRAL | B AT &3y F<d - A | Delawareti & Y
? APE LX) CEEL e e & 24
Aliantic Gener- | 9|S F4A o | 34 2N ¢ | F4E & YAY ¢AL Offshore Power | FUE WH
3 | ating Station vl Sko A 115m x 122m x e 1,150MW x 2 System Ins. YAz
N 12.8
Wy €49 | 03 d9e ¢ 24 P4 [/AY AL L@z YA | &7
| ena vhe} 840m zage ua B "1 Looow Fa
Bietol HYEAl | v tisje] & | aze F4 FugalAlg | JPCraven g
’ s o AFUYEA 1976)3
Neuwerk / & Qs Mgy AT FAEA, 9% AR
6 | Scharhon 32 Yas 1,200 A
THE &F km)
53 98Y | FAE K204 | 0Py AFE ¥4 AZF, | B.V.Hydronamic | A1Y
£ 3,300
7 | FE 50km, £ ol | (THEAL o] ) 25 | EA
gk 1,700
A 70km
Trapegeer Island | @710 2 3 | Mgy AFE A48 wAL | N.V.Heacon A"
8 km (Z4FA o]-§) e 4 |5000 ~ 10,
23} 240
000MW
WRE AB2A | 9T dol2ER | B5Y E2EL HGzAl UBE ZF2 | A7
? Al 24 24km - ? =4}
HpdAgdd | 3 24 gy dFe HqAG L AL 3T F% ¢4 |47
10 o 20
ES 1,250MW x 2 S
Maplins] 3 3% | 95 A g dFE 3%, ¥, ¥ | Thames 197431 A
11 £ 80kme] Fo- | (24 F4t ol 4) 4,400 T, 24 Aeroport Group | 8 %2
ulnessld 280 L.
SEHY WY JENY A Bg Az ¥y 27 YA CTG 4%
12 | 89 =yZa, Y o714 §d 1 - (s1Y¥ed 21§)
an ; 55

— 96—




A B do] At Sl

539 g A= TS VUER=E 71 2 g o8] 1973de] Ao
1975 2Rt ALRBE vUdd=e F3 hutch 50kmo] r&sH™ Kk
25me] s¥E fPHoz FEHE AL AYstn Ut AdF=A A e AT
< H4, 33 24, LINGAH, FFFl FAdY. AF=e EHS 3,300ha(f

FRECHIIA=S] ¢ 8¥f)2 x=F 2,700%, A 1959Kwrl B Ho2 &

FH2 Atk
o. BN H46

ZwH7E WdE FF, o= 6892 43F A "Gy Euitt sFAAA
AL BAA S} Jralo] BemE e 700m Yol ¢dt grupth ¥ 859y vf
H, €4 =9 Farid AdIFHE HES JE R T dE, FAAY
&, 28 F& FAFT FAHYY, 79 R FAAES FEFANZE BRE A
BEFEERE 1z 39 2¥9Jgoe F3dT

A | EREER] FHA ()

¥ Ef : N8O° E
WA @ 4,600m
TZ2E : AEF 300m
£ 2 300m

oz

X

BEE%

[T2 3—10] £ 3 WHuIX] F=(2H)

—9o7—



FAoldols BUA AN 7T0dHERE AFATH Tl AL feH

LA REAGE BT REELEHE Age) TR s Lo} &
TE oHolt.

(& 3-3) R4 i A3 BB EME KROUX

A FAGE gl 2509
(L34 1859+, E3 4 657%)
AbgdH] 13,1009 9
Al L HIAR FA (o)A ARE 8 AFA)
o &4 EHUIEEE HL(ER 50km, TF 274k)

2
$FAT 40 (1Y §FAF 1993)



BNV E EFEBLHE

G #® B

BERARES vtk pkZsst gEd ¢ 232 GAEFE A e
fYE EgALeY FENE S L /HAE AL 71, AE HS IV, wd
W2, 983, &F¥H 5& 7] HEoln oo B3P dige] He A
olth. WRERES BLEME BT FA%S AN &IV A TS T
ERo7A 2Rse =¥o] gk ke F@v, =90, Ay
Wshu), dglMe WEA, desle g, oj& XA, WARY B3y, ¥
YEY F@u, EFFHI FLdH Tol &=y thEd AdEZE € FAEES
zg5o] o]f4d 4 & Helth FAMdE ATLE2 A QP X
58 Grlde FE, FA, RLE, AL, AFthold, vz, @ywd
2, 1FRF To) T 29 AWAL, B, 2F ol AT RS A
/Y BAREN oFolAw ] wBAAM I AY If{ AEUEIFE
5o ZHMS MRS FoAY 4F X F ojdd UKNYE EFTT BARRCI
¥k ol RS T oTFTELAY A4F AR BAXL FRAE
71954 8 RAeolth

Sletel e A% EobE % Bk AR AP F4F Fvnug It
m2w A R

7b. B
A BAAe RELGoR $IHIL UE MHCEE durdoz Jlu e &



&£4& § F Jdeod olgd Farise E¥ET stdEe AAY EMBROE

A HREY AL 5ot FeASEsl 17xE AEAN §5A $HAF 43

K3
R
N

¥OBR g T ERAEE BLET & Jon HEH2 NIy A
gelaag AEHB0xE)oR AFste Aoz 1008 W] &P4due] dir
2og wWE Azt A& FFAH =HA7] A8 Eaists Molst € ¢

ok @A AGPe B4, o4, 3T, BE T EASHAIA 0y, tud
M

A FoE AZES S22 A 2¥, S5 TPN 225 A
S 2e AAAGE Ao e¥sE FAY LFx Motk MiamEE
1,500 A 4,000 EF o2 #EFRA RS 500~1,000¢14 5t dPHtezr A

el AA(5F4, 154, 254) % 44(1F4~3F54) &

65Tl SutAl

td

l:[:_
do] FHlEe] glon] Txte] #FAe UAALR AR H AWAY, F4A, F
AXNE, 47 Fol X 27 3% HAagdeldrdas qaazgs AxRe 4ol

AR AUk shslElE U AARFTFIEE Sue] Jted FEE Yo

N

g dFA 4 L Utk

T oA EER RAEMS BW 197090 Ru3 drg FYsE LB
2He BR WYsst ALARD 24T oI5 E ddshe REHol T Hz=2
= e%57) Adsac. 2

(19719) $3%e] A5 % AR 2o
=S

|o
i)
1
>
Jfu
I
2,
M

2T 5 FRYTEASY TR AGOAME 2 (100€7F), 5 (500~800&F)
o Aol marstA HPch F(1986d olF)o= U FD Aoz &l



L& dEste] BEMBEHAE RolstA =HAon olg ohge] Mg, Falg +

T AFAGE dFde ATAH ¥AGe] FFI FAHn A2 4-

AN U~ (VeS, 98 SHE), RA~3AIHAH) 5o #HEk A
Aol 4713 AT AF HANHE FF-Fdol-FABRH(HA, ARy

E IS o] go= Hodk, HREE T ERBLHREMBRO

B BEBOLLN, BEBCEEM ERN REME O
(8 4-1] BEEX EWA BTk 22



[28 4-2] B4 QRTHB0AM Efipel RERRM FLHER

4. 9=A
2a&ATe) AEGEr] SAT Hio] dn MBELos NEHY AFeY
(Cruise) BLEZS 22 7134 YFEEs) we @ B389 FFo2 43
W Aol AAMY 2AZAN HI(1982~1085W)] SIS T BHAPL 7}
“gf g 3 o] FEn(Cruise revolution)” o]} €H-& W& =LA LAt Kot
HAe A G AWAEL AN} HFAA 88 717 500 olF AHE
YEEelgioy} 1980 olFole AW APl AARFo= Agel P

l,:l__
gisio] 7 A0 YoM Q71N TFEG(Curise) $ES] ATHe Hsish

off Ak

2% U] &E €3 (Cruise) 3L AL A2 FIEFAY FoE5 S22

= A& F71E Ze2 JAd3dEd.



(&R 4-1) MAHFEaMe 2 HER8s
EAE bl 8 | IRLZ Al 4
1| & |3 | 11|z 5
2 | = v} ok 25 | 12 |4 g s =| 3
3 |2 2] 2121 | 13 | = % 2| 3
4 | = = 4 ol | 16 | 14 |® =} 2| 3
5 | u} s ok | 11 4 15 | A | 2
6 | o Ly g k| 10 | 16 | X & T H o} 2
7 | | Z|l10 |17 |& & =] 1
8 | 3 2| 9 | 18 |7 = 2 A1 01
9 | ¥ 2| 6| 19 | % = = Z| 1
10 | ¥ H) g o 512 |V} = = F s F| 1
7 174

B itEEA BARREMGE, 1987

19859k & 7IEo s AA £FgAHe AgFolE (% 4-1DA 2d F174
Holn ¥ BHPFS 2W(397), FUnp(258), 22(218), =2 )(16
), uhatuh(116) S ¢olul olAcl=rlol A YE(63), FF(53) ol

MY BERE WPE W (F 4-2)AN8 o] 1~2TE] o] 483
(38%)2 714 BRI tho] 5HEoIT 412(16.6%), 2HEIF~3NEF 0] 34
H(22.7%) 010 3RE olge] Wiy MuxE B3 198(10.9%)elv HE ReE

et



(& 4-2) MAH Radel 2aY HY

s ¥ ¥ e = 3 ¥ A4
THE )% 1 29§ o] ~3rtE W%k 34
6RHE o)A ~7E bt 1 | 15kE o]g~2%tE gt 48
AUNE O|F~5TE U]t 6 5dE ol F~ItE nt 32
3TE ol ~4xtE H 11 5HE olst 41

wr D RtMEEA B FRREAEE, 1987.

AF FFAU EA=H e FLALLS (& 4-3)dM B vt o] &
WAoo = fFA, Y RE L KEHERT TIHY 2 VEALE FESEH M
#el B §, EFF v=2(F)d bt Ay FF9 27 #2844 FH8 2

ol Holx 3tk

RELL RER R L
o

10 Kijh

(38 4-3] 5o ERIAF=MET BEH IF= AA

YE WERREG} A vho] B2 AA] KBmEEM =254 (Cruising)
FAHAN 2 T RLBE T AA IFLEE 3] oFFA MRl A
Ha gl

— 84—



(& 4-3)

SHE BERATS| EEMIR BR

IEEEK
P z x [9AFL] EF = & 9 z
@ A% (m) Fas
5 . - 1) (&) (m){(RE
3 o 0 &HAH  AYSEFoR
. (Canberrra) 5 £ 2,000 | 45000| 245 (31.0] 16 |o ;:%;Zd S EN mi’? A8, +9
TR c SO TR T
u A4 92, £, uh, 3o
E | (Song of Ameri w2qel 600 | 37580 | 212 [286] 16 | o nus mank woy
; ng of America) - 0 F4 N HYAH I HAET, A3, 24
)& i r 1“ L] 3 o ;l‘;‘*l'd:‘\’}ﬂlﬂ. $44, 449, 4%, 4
(Bugenio C.) agela | 1,100| 30567 | 218 [20.0] 21 |© /ENE:UAA JdE R, o0
" £4, 492, A2E, ob54
A d &2 3 2 =2
1 * 2 o O &¥Ad AN 4~55F
3 (Sundance Cruises) ] =z 1,500 | 27,000 182 {22.0 21 |o fw:omza.;& g£ag, 44
El 29 = g & ©
3} LFANH 2, Ay, v, YolEIY,
o (Nordic Prince) EEgel | 1,300 23200 191 (240 16 | ce=2ad =
)& 2 ﬂ;; ?ﬂ{fﬁl"l‘é DAY, YaER
8 ﬂ A]- ;IL a} u} - o‘-l . 3 Al 4, BN, el 9
550 | 16,430 Fad
; 1751250 16 | o siga: sx4, wAd, o cigd
g le 4 =T 9 4 &
= (Ocean Princess) oo o3 460 | 12,000 133 [19.0| 23
"i eddEq 2z~
oy of
(Orient Express) Y = 750 | 12,3401 153 |19 | 22
o 0 $%AYAY I~FT
; B8 2| 502| 9995| 165 |21 | 27 |o esad:ah At gamn
d ‘d (<] ;if*l’éi'/ﬁ. d2EY, JI=g, 2
°] L= a} 219 B 530 9,745 150 |20 16 {°© ;P!l T AL AR, A4, A%,
ﬁ- AEY
4 "d :7- E}- %] oé E_ o . ] :‘:;l’él%‘%. 2, A, 484,
000
] ] (Sun Folwer) 125 118 | 25 |, :swe Sol-Eg4, B4, $5A8, A
o [ A 3 wil
= (Besin) 4 = 330| 7813| 128 8 | 17
MEIEIENC I I
s Q
(Sun Flower 7) ] 971 | 7262) 127 D17 | 19
514 2 A o o ¥ = &
3 " o FANAER
3 (Ocean Island) g o 3 250 5000 112 (15 | 16 | o 23A4:dazs, sojxs), gyA2d
] “] la‘ _ c f:f ?{:‘;}? CH2EY, ¥F ANE,
¥ = LAYy
p (Sea Nymph) aglelA 130 2,500 83 113 | 15 |© FZAM: A, ¥4, ol - uigd
g O 7IEhAl4d | N4, BA2E ¢
o] o %
q e #lad 2 120] 1,000 52 |94| 14

R OHEEA B FRENGE, BEBEAR W3R 1987.




(1) AALF af=

QEIL, X¥d, <& vlolPA Fo REEZMI LUAL IHRAFLGIR T o=
1] (economy) o] Qi, LFE 19 60~8502 9 A7} Ak

AFZ2 dFE 149~4492 100 AFolL, o] At 49 olF AFEEAK
RAFAY qEde &gdun|el . B aF=2, 71g& oFde A F - oA
aF2 @wistd 19 Wi &332 vk

@ Aun-gHhi9t 252

S E(5¥ 3&~84 Jie)olT =T, 7T~10¢F 1Y€ 200~250€ 37}t Et
Z ddt 5 @ Ad 10~138A = ¢5 2 gtk

@ "F MG-HXNZ 2F=

7~10¢ AEZ 1¢ 150~200€3 7} vt AEFEEF L34y 82 7y

&

e gHlas) 2Rz, e AddE W AL
gl 9}

Az aszd Agte A

@) JtgBs a=2=

713 A7IVE AFoE AR AR = AL ¥ & Ytk 3~493, 4~5
L] AR 843 Aol B2, 53] 3~447] Kol AYJt U}k 1€ 8
T2 100~250€8 9 £o] 9z, 15,000€ 34 70,0003 7] ffel kst
EZ2 dojdujrt hREAE A5G F osiEnE HxEA B, 58, 7T
zoM e wHE gl

(6) Az zaF=

ASAZEONG P2BAN YEY - WA $274A 8 2226, G 10~133]
EHOE 7L 23 AF, AJE 5g~8g$1u}. 194 83L& 100~25022 ¢

GgolTh.

— 86—



PEQJNAE A71E Row

i

AF2A8A R, 19 T @7 o
Pl 2347 FRIE dgdh 1DEF aFzAve] Btttz T, 1Y
25k 10088 AFE 44 €2 &+ & 32 =|Th

(7) &duulel- Ba) a3=

6~8dot AL x, 15779 Agtyu]ol aF=xe 2579 Ay
of B3 =7 . 2% 2gtynel aszE: 1nEZoz 149 100€d,
& EHF 2F2E 3NEFT AFsT 14 200~250e 7 £ £ ¢

T ¥ AT 25T FEr) 118, 153 Yerh 8otk

X

@) d& =23 2%
YE-FZH FIUE ZA0 7|gste AT 27 A3 1048 &35
A o1 MEA FHATFSETE, AESARK T& 18T APt 7)Y gz

a
7 & Bolth. EF A2 AAd UE AA Y 7= JF2 2~3¢4 1

Jelnsis AEWH AFzEcl WFE A 2 Holr} g1y WEAA
Aensst 2ol qETFRAL 4t VAL 2VEF 252 A 9T 25
7 Az JP(NEY B3 10080 A RHE vy 157 G (FaE 2

F)ge g 5o 3ok
E3& of2ut

mla] U (Marina) 8 -2 “#fk(Pleasure boat)& 93 IEifits T o2 A
o] MRy ¥ TFEHMRE & 3 & wil=d 3B NAEBM(National Association



of Engine and Manufactures)<] %o w29 “Pleasure boat® 3 1 (814,
729, 3¥) AAES 23 (F)'gttn 3, dRFUPIE “Pleasure boatF
Gd, 48] F88t FAlo] Pleasure boatE A2 st gt Aol AE &
Ned WLY 4F Mojulag AFToEN PFA stHayold ATFLTL

He e 2evtn FAStn dth  #lElus 2 EdB(Yacht habor) 2 £

NEA NGl AUEYL A9 SRR, ek REER EEGIE Yol

BRI

fr

A2), FRHEFTFAE, FEF, FEAEL, BHAELE, ZEAE R 4F
EBEM7T ok Pleasure boate MMF(LE), FHH(RHRLE), 7H%E5M
(2% B2-E), glassbottom boat, catamaran, cabin cruiser5o] 1 Z+E A B A F(7]
AR X)), A9, A", FH(EESF, €8, FAU7, $AET), &6t
W, Aol g Fol ZtFojAof gt

opE] el g8 MAZAME g2 Fristn vk 53] nFe B¢ A &
ol ZA A Utk viFoAMe EMI BAE AEZ¥E ok EH, I,
71t Aol Aule FARTGE B3 . AHAAE AR 5
& R K] HAHANAE BEEI} FFE& olFE 0] HAT

ol YR e] flojA 1 Fo% JReARE X, BF, #E, AEAUE, W
olth  wejv HAXAA YoM FEsoF T 22U AAxAIF AF A
gt FAFoR AEZEIFA YE&E TrAE ot 2ok

oy A Sfigtde]l A1 HArF goew EUE EAV ey 5E &
st AA7F B2 g "WE Mg 47 EAHC (A doh HAaHolAdTgel

o2 glo] WS AHE

Fe 9% € Rolm 240w A7 AdAY A2A

ool TR, wiEel dede FEAY dFdE A¥S o LY HAAYL Q=



AR 1EYE FEoke g BEAS dPstel Agss A9

gtk
EEAE dgste 2% olelyd F04uF 30~80%7 Qo] £Usme 4
@ Rst dEth 293 #Ee slEusdos o8¢ de ofulsde na

E oIFER PRI S R Mo Tt

e o i L1 K

rlr

Ade FrERate) BRECHSE) L us
‘FERIYWFE, AN, 21 GFFAG ‘Wl TYoVF, ‘Fol'golh o}
Aot e Qrol vmy Z REolA Tt 338, oty 3308 T &
363729 ulElust QT KHIME Mol BL ‘227 wmd uieyd AR

o] 2 2gHo] Utk

(O3 4-4] UPEILP Al“

B FAE BH 229 =719 wlgl BE, 8 E % pleasure boat?] &% =
A 7R e olAo] mEly AlE 8 Frtd AA %L uFh 53 B

Fo] dex BYE F7ZF L¥FL HAIFF 1960—1970d Atold] RE|HES] &7}

—389—



2% 27haTh  ((294-5] ¥T) Aeednes B fHusy AHE
Mgt AXNELE F7hs Az FHE ARelE o
AdEe APAA L Yo JAL

s,
W)
i
ofy
o>
lo
bt
e
i)

200}
& :
4 150[-
§ <
# 100} oo
~ H .Notorbosts
F Jotathost
g
50 ;
! Sailboats :
0
84 65 {66 }°67 |"68 |68 |"70 |'T1 }°72 {"73 {'74 |'75 |'76 |'77 |'78 |'79 |80 ['8l |'82 ["83 |'84
Matorboats 71 10 15 21 H 52 T OT] 1S 1341 141 ] 142 143] 145} 149 150 153{ 159 163§ 181 | 155
Sailboats I 1 i 2 3 5 8 8 n 13| 5 18] 20| 23{ 28| 33| 39| 44 49 S3| 54
Total 8 1 16 23| 37) 57{ 80) 105( 128 147{ 156 160| 1631 168 | 177 183 192| 203{ 212 214 209

g (i) BERA ITxea=za)
[O2l4—-5] Y9 HE HIHL FO

shElu Ade)l £85E BES HYASLE A FA add J8 HeEn
= e 2RAL FVAE, AFAF WS T} #AY a4, A=, ¥
44z, dujola § BT & 24T meugel xor INAFAE A(E,
)¢ 3EBA dE A

SPGB AE 89 E2FRAsL ARUALEE 22 H2o 23U Y 6
G AANEEN A AV P 2 ogF 2ok

EERFVAE FFALITAL ZAEEY AGS Lol A s4dnE 73
7HA 194478 RA e} AQuE FYTA Y To= QY 8V6AR ¥

Aol H¥, EE, BR EEHER $& Suistn Yol 1986~1988'A71A] 399

— 40—



161} » ' o =29 o]

= 111_- o FEi

@ T

® 50f

@ ‘—J‘l_a]ant:

% LO} TEE=e e o} 2] 7}

% Wojol= @

w 30} SaEaYw}

il ®

T o Yygs

= 20

i 3=

“al o maa
10 g
) o Jotze|st . .U

10,000 20000

12913 GNP(1986~1987d)(€#)

[13 4—6] BUAST HE HRHS

3FREE &9 WA (627Tm)E F2Fd ol FdE=rt 15491ARYE ESY
£ TKE, EEEEH, FARE AXE F EF 159414=E Y A7 £
Yo} ZItA o] 8

oy
lol
]
ut
rlo
ol
o
g
f
it
4z
i)
2
14
%
[\ ]
2
>
2
o
lo
e
N
2
(lo]
[\V]
rk
N
-
1
w
1%
12
1
L

A g ol

ol E Rt soivtel 2UF QE AyA Fol nle} AlH2A o] &E T Atk



BERAAIL
SN
CE A =Nz

A
|

Iti[ko
H
o)

N

forf | ¢ fhor i
153 1

Y
i
fon st

4o
(1o

s

1Zgjo] » njojci

~ ol 2
| Mo

fo
et [m{oCrm
2{:

)
O
=
t
[m
0

x|
%

ST (s

0
b
x
[
El
i

E4E HEE FTY

7F. QA
$39 KEES A5 <A SHERES AW EXste AlZo] Fudz

AFd=ed FHYE B & A=ES & ¥

phs

oltt. F © TIHE AFELS AF
staa B ool FulE ol &3t ATE ANnH AUl wHe BRE 5
R XY FhER] ANPYE AstdE AFuewe & "Wert JEd k
B BRRFTORE R TN £8xd] gf] FRAA 1AL HE Ehoeg o
7b od & Ao 290 AL B F¥o] asty dA o3 Avs A4
ol flefok ot EF H7E FHT & gt 2EH FIHLL oW F A= &
ZIRA ZkFojok gt BARFE FFAHL old Uit B2 FHolY ol o
A4

=1

i

g8
o
b
rlo
>
o
2,
b
B
H
I
o
2
ol
%
)]
¥
30
rir
Y,
9,
i)
rO
2L
ok
k1

— 49—



A FTHL BFE BFHL AT Ax9 Grand Caymange] EALE &
RSI(Research Submersibles Limited) 7} #2224 EHAHL B9 39 & F5H L
FEstel Hezar 2 IRVFEOE LT AT 3 F AA FRY /A F
AL 28%F R 847 H34th At Sub Aquatics Developmentiit 7} 1983d
of A¥=lo] ATLANTISE} B2 13(28¢14%, 1986, Aoiwts a), I5(28¢
%, vhilol=ad HY), NE($A 429, 49 29, AR RS AJE Evix
HHEA HAY NHL 19T IA(EA FEAT 458)6] 40~50€3 o]
Grand Caymangol A 2] &oid e @ 2500@ 24 oA F+H A Az
Hje} FAg JPFol= =2 ROI(Return on Investment) 7} H-L Holth. old] IR
FAFE 8719 ATLANTIS Alg]lzg8 Azsgc. ((F4—4)F=R)

ATRANTISII ¢] A4 MARIEA— 19 A Y
A A ; 55ft(16.5m)

A7 4690l HAE ; 12ft(3.6m)

2099 ;469 i ; 12ft(3.6m)
5%, 898
Azw] ;2507 &9 A4 ;487
F4Ax ; 250ft (75m)
o= : 48T (A Z_]_'T;‘- L= I = ’
= 8RR (TR AA ; RSLA}
MFAFEE ; LEKL Az 229 p(ARE, A2 oF 5094)

T 23E5W=29] Fluid Energyitol e B@=9 Wartsillazd2ele 7149
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(% 4—4)

Name Operator Builder Passengers Location Delivery |
Atlantis T Sub Aquatics Sub Aquatics 28 Grand Cayman 1985
Development
AtlanisI ” ” 28 Barbados 1986
AtlantisIl # ” 46 St. Thomas 1988
AtlantisiV Atlantis Submarine | American Boiler 46 Hawaii 1988
Works
AtlantisV Baba Development Sub Aquatics 46 Guam 1988
Corp.
AtlantisVI Sub Aquatics » 46 Bahamas 1990
AltantisVi Atlantic Submarine | American 46 Hawaii 1990
Boiler4
Works
AtlantisVE Sub Aquatics Sub Aquatics 46 Bahamas 1990
% LG50—-1 Submarine Tours Fluid Energy 48 SFThomas 1988
; LG50-2 Looking Glass ” 48 Bermuda 1989
Cruises
Mariea I Dosa Submarine Wartsila 48 Saipan 1988
Mariea Il Finnish Submairne 48 Finland/ 1987
Tours/ ” Canary Islands
Marieall Dosa Submarine ” 48 South Korea 1988
Mariealv Uemura—Gumi ” 48 Amami Oshima,Japan 198_9
Moglyn Submarine Tours Mitsubishi 40 Okinawa, Japan 1989
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46—



A2 BAs] FFgel ¥ &34 el B, FH, fA g7 g€ &

of gool oM Thew LS RANS Fad TAHA U Az FE
£ 7% "ast Aok

HEFAAE &7

v
i
ol
)
ofN
e
of
u}'l_,
&
oX
ofy
r)«
I
o

Gohgel FURHAT 2AA B Fo9 ALY 2T AR

Seue} £33 AQ0l RE 22 £7

A9 ALYTE AT AFPEARAL (2D, T, $)Y =AY
5

A% A NAAY

L 9 e @ 8 ©

3 FeH AgY AL

38 ZAEH 29 HAYAHQA Aol2e 30~501Fo2 oF 1Aty FAegH
A Hd 4 ¢ 50m7tA] SAAA SAFAMAE THE F Aed AFBE, A
3z, A&, SAFAY & 2L & Aok

o] AIFE AT ¥ B, 1A% FedFe 1979 103717 AAstn
252 508839y AF), ¢4 F§ T8 509049 A¢ 14 mfyzE 2,500€ 8
(180%H FF)olvk. HAFHA Alad FAL FAFH, BA, A(EFF, doRE
W 29 FEEE—Ro2A oF 450~6007r |24 FaE 1 Qo] A4 ® ROI
7} & Holth

271t E mj2HAZ 2 A2 AT Moglyn'S 19899 124 %-F
F3tn Jom o] FF FsAHL EIAHE FHEY dd= 3¥ o, 54
(Shuttle boat), 2.Z4(Support ship) ¥ =<3 (Submarine) 02 FA o] glow

Ny 29e [294-8]3 2k
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Marina
T3 [shuttle boat ]

(to transport
passengers)

[Support Ship]
to transfer
passengers

to communicate
with and
support

© submarine

to work as

l 1 rescue ship in
case of
emergency

T\ [Submarine]
{(quoooo oo ))

) =

[33 4-8] Q3|List BT FSFe| Mo

0L

(% 4-6) sixiel Erd 24 (dE, 2749))
Location : Off Maeda Misaki, Onna, Village, Okinawa
Operating Tempo : 7 Dives per day
Staff (Management & Crew) . . . 28
Ticket Price . . . (Adults) ¥9,800

(Children) ¥4,900

O O O O

O Average Load Facer. . . abt. 75%
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(& 4-8) KERE HEM _
B} A B K OB K
AN 205 LLF 20~507% | 50~100% | 1005 LLE E
B%, , W 11 9 3 2 25
A= | 4 1 1 - 6
X e 5 11 4 3 23
& 2t 20 21 8 5 54
* BEGEOKEEEE D 4 50%
(X 4-9) 3K KHEEEE MEERILEKL
B 5 SEq.’A% WOM SUN SHINE Bl i63
RLD BRIk i b MARINE PALACE
Fr # TR BRH HERHER Hihd® X & W
g OB F| =HBEEBM (#)SUN SHINE g &3
w m ® 39,322 5,665 ni 5,073
% B 133% 39% 524
(B & R) (34%) (16%) (7%)
ST HHEE 385%& 4,281 523%& 15,7042k 265%& 5,248%%
! # 272%& 3,096 423%8 13,4878 211%& 15,0018
@ & 3 | 88%& 1,048%% 77%  2,097% 50%&  210%%
L= | 15%& 882k 9%& 342k 4k 17%
BREYHAM 10%& 49%% 14%& 862 3t 208
AHHE (K A) 1,960 ¥ 1,440¥ 1,050 ¥
X B E M 1,062,0004 1,381,000 540,0004
FreE®HH A D 31,000%& 12,000,0004 400,000
SHOWZ 4 9% AA 95 A A5
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& @Ed Fad aAMAL(eR)

No. Name Opened Purpose Location Properties Capacity*
1} Hikawa Maru 1961 Restaurant Yokohama 12,000GT, 163m 331p.
2 Kanawa 1962 | Restaurant Hiroshima 27Tm
3 Hiroshima 1965 | Restaurant Hiroshima 2lm
4 Show Boat 1969 Theater Ishikawa 54m | 459p.
5 |Scandinavia Maru| 1970 Hotel Numazu 5,105GT, 127m 113p.

Hoo Maru | 1973 | Restaurant Matsushima 16m 24p.
7 Hoo Maru 1973 Restaurant Matsushima 16m 56p.
8| Brasil Maru 1974 Restaurant Toba 10,216GT, 156m | 2,000p.
9 Aquapolis 1975 Exhibition Okinawa 104 X100 X 32m

10 Ryugu 1976 Restaurant Nojiri Lake 25m 150p.

11 Shioji 1978 Restaurant Toba 180GT, 39m 102p.

12 Soya 1979 Museum Tokyo 2,734GT, 83m

13| Aquarium ship | 1982 | Aquarium Ship Amakusa 50m | 1,500p.

14 Manbo 1983 | Restaurant Saga 22m | 250p.

15| Sun Urashima | 1984 Restaurant Toba 350GT, 26m 160p.

16| (Restaurant) 1985 | Restaurant Tamano 28m X 20m 100p.
17| (Floating Pier) | 1985 | Restaurant Toya Lake 28m 120p.

18 Fuji 1985 Museum Nagoya 5,250GT, 100m 521p.

19| Prince Willem | 1985 Exhibition Nagasaki 1,460GT, 73m 300p.

20 Oriana 1987 Restaurant Beppu 41,920GT, 245m | 6,650p.

22| (Floating Pier) | 1987 Mooring Inawashiro 12x10.4 X 2m

23 | Marine Pavilion | 1989 Exhibition Yokohama 40X 34.6 X5m

24 | Floating Island | 1989 Exhibition Onomichi 130 x40 X 5m

Notice . Blank in the column of the capacity means unknown
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(B 1)

Project Name
Industrial Use

Nagova-Port No.9
Yokohama Honmoku
Port

Yokkaichi Kasumigaura
Oogishima Artificial Is.
Osaka North Port
Industrial ls.

in the North Sea
Multipurpose Offshore
Industrial-Port ls.

Akita-Wan Artificial Is.
Shimonoseki Kitaura

Oil-Gas Development

Thums Island
Ubarana Concrete
Platform

Roberts Bank
Development

Porto de Areia Blanca
Namorado Platform
Fisherman Island
Statford Platform
Tarsiut Island
Shirashima Floating
Oil Storage

Power Plants

Bolsa Island Project
Atlantic Generating Sta
Offshore Coal Pwr Plant
Floating os.-Coal

Power Plant

Nuclear Power Plant
Gobou Power Plant

MAH 2| sHESZtoNE Ar

Plan(P) Area Dist Depth
Country Constr(C) (ha) (km) (m)
Japan 1961—-C 218 2 3
Japan 1963—-C 594 2.5 12
Japan 1967—C 387 0.1 12
Japan 1971—-C 515 0.4 15
Japan 1972—-C 615 0.5 10
NLD 1973—-P 50 50 25
USA 1975—P 728 13 18
Japan 1982—P 780 7 35
Japan 1984—P 750 1.0 30
USA 1965—C 16 2 12
Brazil 1967 —C 0.2 12 15
Canada  1968—P 90 4.8 21
Brazil 1973—C 1.8 1.4 7
Brazil 1973—-C 0.3 90 146
Australia 1977—C 600 0.7 0
Norway 1980—C 1.3 150 145
Canada 1981—-C 1 40 22
Japan 1986—C 60 8 4
USA 1970—P 15 1 20
USA 1970—P 75 4.8 17
Japan 1980—P 120 7 25
Japan 1980—P 2.25 30 100
Japan 1980—~P 2.96 5 100
Japan 1980—C 35 0.2 18

Structure
Type

Reclam

Reclam
Reclam
Reclam
Reclam

Reclam
Reclam
Reclam/
Pile/Jacket

Reclam

Reclam
Gravity

Reclam
Reclam
Pile/Jacket
Reclam
Gravity
Reclam

Float

Reclam
Float
Reclam

Float
Float
Reclam



Project Name
Airports

Oita Airport

Nagasaki Airport
Boston New Airport
Honolulu Airport

Lake Erie Int’ Airport
Chicago Lake Airport
L.A. Offshore Airport
Takamatsu Airport
Kansai Int’]l Airport
San Diego Airport

Recreation Use

Nagoya Port Kinjyuou
Futou

Tampa Harbor Project
Yokohama Daikoku Futou
Hart Miller Island
Karita Artificial Island

City & Residential Use

Port Island-Kobe
Monaco Offshore ls.
Hawaii Floating City
Rokko 1s.-Kobe
Kawasaki Higashi
Oogishima

Okinawa Aqua-Polis
Man-made ls.Complex
Offshore 1s. Project
City Complex s,
Shimizu Artificial ls.

Plan(P) Area Dist Depth Structure
Country Constr(C) (ha) (km) (m) Type
Japan 1970—-C 103 0.1 4 Reclam
Japan 1971—-C 163 1.5 18 Reclam
USA 1971-P 735 16 15 Reclam
USA 1973—-C 400 0.4 9 Reclam
USA 1973—P 0734 13 14 Reclam
USA 1975—P 4450 9 17 Reclam
USA 1975—P 4047 8 23 Reclam
Japan 1978—P 141 1 20 Float
Japan 1988—-C 1159 5 20 Reclam
USA 1989—P 800 6 600 Float
Japan 1963—C 141 14 5 Reclam
USA 1967—-C 240 3.5 5 Reclam
Japan 1971-C 321 0.5 12 Reclam
USA 1976—C 40 1.2 5 Reclam
Japan 1981—-C 153 35 8 Reclam
Japan 1966—C 436 0.4 13 Reclam
France 1968—P 6 4.8 300 Float
USA 1970—-P 45.4 5 1000 Float
Japan 1971—-C 583 0.2 14 Reclam
Japan 1972—C 434 0.7 10 Reclam
Japan 1974—-C 1 0.3 50 Float
Japan 1985—P 3000 2 25 Reclam
Japan 1985—P 3400 5 30 Reclam
Japan 1985—P 5000 5 30 Reclam
Japan 1986 —P 230 0.5 10 Reclam

1988—P 1000 2.4 22 Reclam

Oomura-Wan Manmade Japan

Is.

Abbreviations : Island-ls.;Power-Pwr;and Station-Sta ; Netherlands-NLD.



(& 2)

REfE/E BERE
QHEMELL LS| KEZM)

A % E o & B g % BIE e REH
Noga@ Unknown Newport-News 1940 26,353 2,294
Achille Lauro Lauro, Achille, et De Schelde 1947 | 23,629 1,097
Indegendence American Global Bethehem 1950 20,220 750
Constitution American Global Bethehem 1951 20,269 800
Philippines Ocean King Navi Adriatico 1952 27,090 1,186
United States US. Cruises Newport-News 1952 | 38,216 1,930
L. Sobinov USSR (Black) John Brown 1954 21,846 929
F. Shalyapin USSR(Far East) John Brown 1955 21,406 800
Fairstar Shpg Manage. Fairfield 1957 21,619 1,300
Rhapsody Nouv. Paquebots Wilton 1957 24,413 650
Rotteram H A.L Rotterdamsche 1959 38,644 1,100

1 Margarita L Panama Cammell L 1960 36,277 852
Oriana P&O Vickers 1960 41,920 1,700
Canberra P&O H&W 1961 44,807 1,702
Festivale Carnival John Brown 1961 26,632 1,432
Norway Klosters Atlantique 1961 70,202 2,400
Costa Riviera Costa Armatori Adriatico 1963 28,137 984
Galileo Chandris Adriatico 1963 17,534 1,700
Ivan Franko USSR (Black) Mathias-thesen 1964 20,064 750
A. Pushkin USSR (Baltic) Mathias-thesen 1965 20,502 763
Michelangelo Iran Navy Adriatico 1965 45911 1,775
Oceanic Soc. Gestion Evge Adriatico 1965 27,645 1,562 |
Raffaello Iran Navy Adriatico 1965 45,933 1,775
Sagafjord Cunard Mediterranee 1965 24,108 509 |
Eugenio C. Costa Armatori Adriatico 1966 | 30,567 1,603
Sea Princess P&O John Brown 1966 27,670 720
T. Shevchenko USSR (Black) Mathias-Thesen 1966 20,027 650
S. Rustaveli USSR (Black) Mathias-Thesen 1968 20,499 650
M. Gorkiy USSR (Black) HDW 1969 24,981 600
Q.E.2 Cunard Upper Clyde 1969 67,139 1,877
Song of Norway PCCL Wartsila 1970 23,005 1,196
Nordic Prince PCCL Wartsila 1971 23,200 1,194
Pacific Princess P&0O R. Nordseewerke 1971 20,636 600
M. Lermontov USSR (Baltic) Mathias-Thesen 1972 20,352 700
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#i % E # £ B & £ BIE | BE | BEH
Royal Viking Star Royal Viking Wartsila 1972 28,221 812
Royal Viking Sea Royal Viking Wartsila 1973 28,018 812
Royal Viking Sky Royal Viking Wartsila 1973 28,078 812
Vistafjord Cunard Swan Hunter 1973 24,116 670
Finnjet Finnlines Wartsila 1977 25,042 1,812
Europa Hapag Lloyd Bremer Vulcan 1981 33,819 758
Tropicale Carnival Aalborg 1981 22,919 1,422
Song of America RCCL Wartsila 1982 37,584 1,575
Nieuw Amsterdam H. A. Line Atlanjque 1983 33,930 1,374
Faircky Shpg Hanage Nor Hed 1984 22,120 1,600
Noordam H. A. Line Atlantique 1984 33,933 1,210
Royal Princess P&0 Wartsila 1984 44,348 1,260
Hariella Viking Line Wartsila 1985 36,400 2,500
Holiday Carnival Aalborg 1985 46,052 1,794
Svea Silja Line Wartsila 1985 33,800 2,000
Birka Princess Birka Line Valmet 1986 21,000 1,400
Homeric Home Lines Meyer Werft 1986 35,000 1,132
Jubilee Carnival Kockums 1986 48,000 1,800
Koningin Beatrix Zeeland V. d. Giessen 1986 30,000 2,100
Peter Pan T T Sage Seebeck 1986 30,000 1,500
Wellamo Silja Line Wartsila 1986 33,800 2,000
Not yet Slite Wartsila 1986 37,800
Celebration Carnival Kockums 1987 48,000 1,800
Niel Holgerson T T Sage Seebeck 1987 30,000 1,500
Sovereign of the Seas | RCCL Atlantique 1987 74,000 2,550
Not yet European F. Unterweser 1987 20,000 2,400
Not yet European F. Unterweser 1987 20,000 2,400
Not yet Jagre Line Wartsila 1987 24,000
Not yet NSF (Nedlloyd) NKK 1987 31,000 1,258
Not yet SNF(P&0) Govan 1987 31,500 1,258
Not yet Safmarine HDW 1987 20,000 650
Crown Odyssey RCL Meyer Werft 1988 40,000 990
Not yet RCL Meyer Werft 1988 40,000 990
MACS Under design NKK 85,000 2,000
Maxi-cruiser Under design Kockums 3,204
Not yet Stena Poland 20,000 2,250
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(& 3)

Country

USA

USA

USA
USA/UK/CAN
USA

Japan
Japan
Japan
Japan
Taiwan
France
France

UK

UK

Sweden
Netherlands

(% 4)

Country

China
France
USSR
China
China
China
China
China
China
China
Japan
Canada
China
Canada
Canada
USA
USA
UK

UK
India
Korea
USSR
Argentina
Australia

Location

Hawaii
Hawaii
Hawaii
Hawaii
Hawaii
Nauru
Kyushu
Tokunoshima
Univ of Saga
East Coast
Tahiti
Alfrica
Caribbean
Hawaii
Jamaica

Bali

Location

Shashan

La Rance
Kislayan Gulf
Jingang Creek
Yuepu
Ganzhutan
Haishan

Liuhe

Beisakou
Jiangxia Creek
Kurushima
Annapolis Royal
Xingfuyang
Bay of Fundy
Minas Basin
Maine-Cobscook
Alaska-Cook Inlet
Sevem Barrage
Mersey Barrage
Gujurat
Garolim-Inchon
Mezenskaya
Puerto Gallegos
Walcou Inlet

Year

1979
1981
1984
1991
1993
1981
1982
1982
1985
1991
1985
1985
1982
1989
1983
1982

BEREE BEEX

OTEC—1(Thermal Exch Test Only)

ER BHRE ARER

Size(kW)  TypeCycle  Comments
50 Closed Mini-OTEC(Built & Tested)
1,000 Closed
40,000 Closed Proposed(Inactive)
180 Closed Planned
165 Open Experimental(DOE)
100 Closed Built & Tested
25 Closed Built & Tested
50 Closed Built & Tested
75 Closed Thermal Exch Test Only
5,000 Closed Proposed(Inactive)
5000 Closed/Open  Proposed(Inactive)
3,000 Closed Proposed(Inactive)
10,000 Closed Proposed(Inactive)
500 Closed Proposed(Inactive)
1,000 Closed Proposed(Inactive)
250 Closed Started(Inactive)

Mean Tide Initial
Range(M) Output(MW) Operation

5.1 0.04 1959

8.5 240.0 1966

3.9 0.4 1968

5.1 0.165 1970

0.15 1971

5.0 1974

0.15 1975

0.15 1976

0.96 1978

5.1 3.2 1980

0.002 1983

7.1 19.1 1984

5.1 1.28 1989
15.2 1,428.0 Proposed
15.2 5,338.0 Proposed
54 300.0 Proposed
9.4 1,440.0 Proposed
11.0 7,200 Proposed
6.5 620 Proposed
12.4 1,100.0 Proposed
48 480.0 Proposed
20.0 15,000.0 Proposed
7.7 400.0 Proposed
12.0 1,300.0 Proposed
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(_Jountry

Norway
Norway
Norway
Norway
Denmark
UK

UK
India(UK)
India

Japan

Japan

Japan

Japan

Japan

Sweden
Spain(Sweden)
Portugal
USSR

China

USA

Locations

Toftestallen
Toftestallen
Java

Tasmania
Hanstholm

[slay

Mauritius
Madras
Southwest Coast
Yura

Sanze

Sakata Port
Kujukuri
Mashike
Gottenberg
Atlantic coast
Azores
Makhachkala
Dawan Island
Puerto Rico

F2 MY REER

Wave Power
(KW/M)  Technology
70 Multiresonant OWC
70 Tapered Channel
20-25  Tapered Channel
30-32  Tapered Channel
9.0 heaving Buoy
5-15  Shorebased OWC
Shore-based- OWC
Offshore OWC
Offshore Caisson OWC

*OQOWC =0Oscillating Water Column

(& 6)

Source

Run-Off
Run-Off

Amazon River

La Plata-Parana River
Congo River

Yangize River

Ganges River
Mississippi River

Salt Lake

Dead Sea

Wastewater to Ocean

KAIMEI, Barge-mounted
owe

Shore-based OWC
Breakwater OWC
Shore-based OWC
Breakwater Pivoting Flap
Heaving Buoy
Heaving Buoy
Shore-based OWC
Heaving Buoy
Shore-based OWC
Heaving Buoy
Desalination Project

BEE BB BEH

Country

Global

USA

Brazil
Argentina
Congo/Angola
China
Bangladesh
USA

USA
Israel/Jordan
USA

Flow Rate
(10'm/sec)

110.0
5.3
20.0
8.0
5.7
2.2
2.0
1.8
0.0125
0.0038
0.05
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Rating(Kw)

Comments

500
350
1,500
1,500
45
75
500
5,000
150
125

40
60
30
20
30
1,000
300
50

350
(GPD)

Pressure
(atm)

24.0
240
240
240
24.0
240
24.0
240
300.0
300.0
225

Operated(’85~'89)
Operating(’86)
Operation(’92)
Operation(92)
Tested 1990
Operation(“91)
Proposed(Inactive)
Proposed(Inactive)
Pending
Operated(’78~'80
& '85~'86)
Operated(’83~'84)
Operating(”89)
Operating(’88)
Operating(‘83)
Tested 1989
Porposed(Inactive)
Proposed

Tested
Constructing

Operating(89)

Power

(10%Kw)

2,600.0
130.0
470.0
190.0
130.0

52.0
47.0
42.0
18
18
11
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