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(SHe] - o =l)
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’ﬂ(RegionaL Continental Shelf),
pEd ol @ daslels Avte ATRE FREA, AT 5),
a3 olo] wE Avtelere] we} Al Aol WFES, A

b |
B2k Fol 24| e

, s b 9l (ef: AW ©
2 vEs mwaa wad 2 ESE 27E), AFaTI A 9
A% FA7) s Rl REAALD shebsm R Ay B4
2 BESD U8

3) A& (length overall-LOA) : 415(bow)2] | Zttol
Atelvt A T Aut 8ol Fan). dubel ok & §
delit avl, 9% B RS Avie s, o g ofa
com/sub/culture/cm_03conl_ri_.htm)

& At sha, 2 R o] =(ahea
H(astern)©] 2+l $h(http:/ /www.hanjinsc.



& RRAAE wolFa glovt sigs AFA el o HeA
et 1 el dolzk m=re] UNOLS] Hus oz 22 Ao=
e <E 1c>
O 2 HAaxoAE AFGeoA AT Tl ‘&3 A8 A4S

=, diE, EUS S /7AIAE st 1)&s717E oF 304, ii)dal Az
5,000 32, iii)dF 70m He], iv)FT EF 1= 2= AT
<¥ 1-1> A7 M F7|of w2 o|x, Y2, FE| EFAH A

a. AT M F7|0 uE 2F(0[= UNOLS)Y

Mujod 2t X|-CH 2F 2| ok X5l ™ of
(ship performance) (global) (ocean) (regional) (local)
&l 7| ZH(endurance) 50 40 30 20

&l 2| (range) 25,000km 20,000km 15,000km 10,000km

M ZH(length) 70mO| A 55~70m 40~55m 40mO| s}
M AFA(MYHL]) i - - o4 ol=

~35044 ~25% ~20Y 4 Ofo
(Science berths) 30~35 20~25 15~20 15 | 5t
b. AT F7)o WE EF(YE EF3EHY)
Mol 2 kY o5l E‘ﬁH':g Eﬁﬂ':g
(X[ 7-CH 2F) (=12hH) (X14sl) (HAoks)
M & 120m O|Af 2F 100m 60~90m 50mo| st
EEST 8,000& 0|4t 4,000~5,000&(1,000~3,000&| 1,000 E o5}
% AR BEEOEM S LV R 0S| S kol M 2 S
c. AT M F7(of wWE 2F(EU npstARict sl 2 35])
M st X Asly ™ oksf
X ok ok
= =F | 7cH & (global) <& (ocean) (regional) (local/coastal)
MEF 65mO| At 55~65m 35~55m 10~35m
Cto| s 2ol | s 2o | REXGAFHENSE | FERAH U
gsIts == (european regional | 33 (local/coastal
(one ocean scale) scale) waters)
= 4 0| X|6)

(multi—ocean scale)
European Ocean Research Fleets®) 2! EurOcean

PN =
4) Federal Oceanographic Fleet - Status Report. December 2007
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DWT (Dead—Weight Tonnage, M&t SFE=) : Mol MM = A= a=9 &
22 sl ol ¢, AR 84 SE S
2ot SH0|EE2 MMTE SEETc MASHETERH 0l 43 FH2 A
=2 &, Mz 229 S0t 7 59 22E SYE LIEH FE SE=
= ZM(tanker), 2F3k2M (bulk carrier), 24428Hd (ore carrier) SOl
== 3712] 7|FQ. 0{7|A deadweight constant = crew & effects(Me & AX|E)
)

+ provisions(&ZF) + water & oil in E/R + water & oil in hull etc.

kJ
Okl

+ stores(&

GT (Gross Tonnage, &) : Capacity Tonnage(2XE)EM MZtoz S2{MOIZRl M
HESHoZHE MZEREY Y 2, e, oF, Mol 2A == SpaceE &b
St MgdMg 2slni, F, Mukel H{E ZE 37| HE

.|
(1GT=100ft>, or 2.83m'). £ HA2 1969 He| MHIEAZ=of st 2|zt

rir
ol

4> oY

= LIEh 5 E

(International Convention on Tonnage Measurement of Ships, 1969)0i| [thS(total internal

volume of ship)

5) Marine Board(2007) European Ocean Research Fleets: Towards a Common Strategy and Enhanced
Use. European Science Foundation Marine Board Position Paper 10
6) EurOcean R/V - http://www.rvinfobase.eurocean.org/charts/index.jsp?chartld=17(2008.11.24)

7) @

®

©

E(ton)oll &= 47H4] E77F S ¢ O Pl=E(H]E)-20009F-=(907.18kg)E 1+=(short ton, ST)S=
AT @ FTE(GE) - 22409 5(2F 1016.05kg) S 1E(long ton, LT)o.2 FHH @ WEHEME
=) - 1000kg(2,204.68 pound)s 1E(metric ton, MT) 2= FHF @ register ton(&%]) - 100
cubic feet ™= 2832 m'(F=F-gross tonnages 5°3). = 1 DWIZF  Metric Systemol A+
1,000kgs, Long Tons 22= 5ol A= 2240Lbs(1Lb = 0.4536kg), 1#]il Short Tone A+ W]
ol A1 2000Lbs ]

7+E Bt A yAE AvEd e 49 FEG(GT) 100E(7]15) =TT (Net) 60=
= A3} FTHEDWT) 150% =ulFES(displacement) 200% = #8824 ES 170200l 2S
T ole B anE) o AE 5 2le

http:/ /blog.naver.com/archy000?Redirect=Log&logNo=110015600777




(Net Tonnage, N/T, T&=) @ AT Jgdfloll A== BN, F 2t=-04
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INMEALBES| 7|F0| == 525 £kl (total internal volume of a ship — all

the volume not used for cargo)

#g

CGRT (Compensated Gross Registered Tonnage, EHMES) : AxZMol MEB
Mol CiHsl/Lto| =2 2l5te], Bl ZE(GT) H2E2s HAH 2t INGME &
AL E 7IFst7|ol= F2T UZ. F, INGNM2 1E9| J|s5F0| 7=
RO FHM= S O AXpL Ho{d. o|dg Eetsh| ¢
JIX|E2M CGRTZF AMEH=[A20d, O] CGRT= 1 &F S=EH=Z AoidQl 2tsH
£ felMoz TE5I AFE SEF0 &5t MEE CGRTE ME L ME9

O| ol w2t SAtES S XEZE Fotely| flgh Yoz SE=o A

©
o

:OE
x
=
u
n
10
o
ol

.+

4 0
mjn
id

of MHEE EEA EoF Yol w2t 22k

CGT (Compensated Gross Tonnage, &HMHES) @ CGRTZF Mute| GRTL| AHTE
=eot AJe 2 LERNX| =0 1982 7€ 182 IMO2| 1969 MEFES X 2sh =
X gfeko| 2rgsiil =of GRTZF MZ22 ECke(Ql GTZ thAlEo| w2t 19844 18
1Y2E CGTZ HHHY AlBstAl &

DISPLACEMENT tonnage (Ej~E/HI3) @ =20l HU= M| sHof2le| F

oot =ast 22 =20| Hj=E40|0d Archimede’s Principleol| 2|8t Muto| F7|0|od
DWTOA| Mer Xx|2| FAH[Ql Light WeightE erst At 25 (actual weight or mass of
an empty ship—metric). CHF-& MEte| At SZH(AZT M=l Mefo| Muko| XXM SE)
of 2 Mg, =2M &Y 3ol E& AtEEs= 379 7[&Y. 1Metric Ton2 a5+

= 35, ESddi= 362 24 AF28Htotal weight of the ship and everything in it)




o LIGHT DISPLACEMENT (&shl%) : d=5 AEfol JAHMe| b2 (empty
weight)2 et & MA|, 7|2 &slii7| 7, st H|E S SHOZM 7, s=X

gE, d3He =2 =2EX pen, ofd ojMdriAe| J[EO0| E. Loaded

7

>

Displacement (2Rl ==2F) 2} [ight Displacement(ZsHli==&F) 2| X7t 2M 2| Deadweight

(AetSSE)

LOAD DISPLACEMENT (SH{uli==2) @ SHf o222 AlZotiS-Moll chEh sl
Mol B2, U3 2FAEE MalSEo| =2z HAKtE 27 == M

o

QlH| ARA
I_

ol SlAL
3522 CHEotHM 2 5 U= o HstEEo| &2 uf, S TR0 2| =
HiE MAstD & F7|2 ojx2 Dol Chsto A= sto{, A =H|Lt 2l74H|
Sk dutel IT|o HAEEZE @FFE MSISHol| Cisto] Hotso| 22 b7} df
2HAlsictn MZtstn MAEH(fully loaded)
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FotH, dxHew AgHE HHoRs Y Ae7|e4d dake] FoAL
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O webA, AHA Har)e4 el AU dME FaxAE T3 357
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2) ZHEBEIIx|EFH Y (Contingent Valuation Method, CVM)

O & AFolAE g=afdd79(2008)9] 4000+ A sHFAATH
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mox s TARRE @2 HEE E30 ARl EAN 2MS Y
TRV stozM @ WIPE FHGID AZAIYMS| HIA|ZA #oloz
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<3¥ 1-12> & dFoMel CVM S+ HA}
- T4 7oAl Cooper et al.(2002)13)7} A|otsle 1 A go] Fojsar 9l
+ 157 Al(one-and-one-half bound) 23S AR&3sto] A EAL &

9]
A SHAEANA AR 400055 HE HFIHATA AxAY
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ARE AT F, SEAE B 2709 2Fo= L‘r%

A A 1 SHAAE 4MS AETS At deEXE AEsE

o], o] A& “o g Lyt AVS BT oA} JdEAE
H oo AESY, “olyoreta e FrhAH el AES A &S
S A 2 LA AlE AVE AET gA) JdEAE DESE

13) Cooper, J. C., W. M. Hanemann, and G. Signorello, “One and One-half Bound Dichotomous
Choice Contingent Valuation,” Review of Economics and Statistics, Vol. 84, 2002, pp. 742-750.
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(3,000 ~5,000%), (4,000 ~6,000¢), (5000 ~7,0004), (6,000~
8,000%), (7,000 ~9,000%), (8,000 ~10,000¢), (9,000¢ ~ 11,000¢1),
(10,0009 ~12,000¢) = 17/1E F2H= wiA

m, He] 3 AeE A WA ARAM A4S AT A gl &
V=167 Sgate] S5to] ‘o —of”)
PY=1GAA Suare] Sito] “d ol o)
=187 Suare] ko] “oly o)
=16WA SetRbe] Sko] “of”) @)
PY=1G0A SEAe So] “of) o — o)
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+I™n G (45
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SHAE A 53.6%
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& (Kristrom, 199714); Yoo and Kwak, 200215)< 4]
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a) ™! ifA=0 (6)
ifA<0

- o] Bof g Z19-%=3(log-likelihood function)™ Th&3 2

InZ =3 {1 + I Y[l -G, (4" :0)]

i=1
+(I™N +1M)In[G.(A7;0) -G (A4";0)]
+ 17 (1Y + 1M In[G.(AF;0)-G.(0;0)]
+ 1NN + 1™ ) InG(0;0)} )

- gL WIPE thes) o] #43

WTP= /O 1— G(A) dA— / G(A)dA= (1/b)n[1+exp(a)]  (8)

14) Kristrom, B. 1997. “Spike models in contingent valuation”. American Journal of Agricultural
Economics 79: 1013-1023.

15) Yoo, S. -H. and S. -J. Kwak. 2002. Using a spike model to deal with zero response data from

double bounded dichotomous choice contingent valuation surveys'. Applied Economics Letters
9: 929-932.
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16) Krinsky, I. and A. L. Robb. 1986. “On approximating the statistical properties of elasticities”.
Review of Economics and Statistics 68: 715-719.
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% (demand-driven) AF<d

3L g +
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_ Cl=2sk=Al7| MAM M
ov | otast ga | SEEESEIAN S Drouer |
KoH:Il 7% X' | O‘i :|E E‘cl %é‘ - ot:lOHog?
— =4l 3,000 mO|LH EA}
ME — 24.22m
Bkl =2 |- 18.5kts
olel A |- 158
41 2| — 350miles
Fony |- HEHRSOS
e | ATl elet g
T AFY BE EAL




O #FmHo& AAHOR 3|3 (Sea State) BFHE <H 2259 o] BHal

&
A
<¥ 2-2> 3l|&E(Sea State) &/

Sea Significant Significant Range | Average Period | Average Length
State Wave (Ft) | of Periods (Sec) (Sec) of Waves (FT)

0 <.5 b~ 1 1 2

1 0.5 1~ 25 1.5 9.5

2 2 1.5 ~5 3 26

3 3.5 2 ~ 6.5 4 50

4 6 2.5 ~ 8.5 5 80

5 8 3 ~ 10 6~7 130

6 18 4 ~ 13 8~9 220

7 32 55 ~ 17 10~12 400

8 52 7.5 ~ 23 13~15 650

9 60~100 9 ~ 28.5 16~19 800~1200
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1) AR 40mol e AT (ATAEH 23 F 1043 T A% 70m ©]

T 1,000 RS LA dEF 95 o

TE = A
O 1,000 7FE9] fFdTAl Brlae dito] SHBHHL shFd A
71+(JAMSTEC) 1%, 71’47 23, 44 33, dis} 33 54

O & 7gddFelM e TFAFATE F Y72 T8 JAMSTEC 259
s A (53], dz=Amhel tishe] AR ¢

<¥ 2-8> 22 F sf|LdAHFTM FHEH(40m 0|4})

L%/2d M o HxzHE | & SMelel | gk | M | SESF(GRT)
(36%) = () (d) (Knots)| (m) (t)
LIxA|DO} 1981 55 12.0 67 1739
7tol 1985 60 13.0 62 3385
23271 1990 60 16.0 105 4439
(Shinkai & &+d 24M) :
JAMSTEC 7tolal o] (seismic) 1997 60 16.0 105 4628
(8%)
ojz}o] 1997 80 16.0 129 8687
st 5ol 1989 89 16.0 100 3991
X F(AIFEM) 2002 150 12.0 210 57100
EtAjo|OtZ 1982 38 12.0 51 610
EIER 1983 61 17.0 96 2600
4 1998 70 17.0 98 3128
off AFE OFR]
éH?(;éjﬁ$ ol 1986 37 13.0 56 430
AP
Mol 1990 15.0 60 621
Aol 1993 31 14 60 550
ZF0OiE 1995 60 14.0 82 1599/(1380)
7| AME Ho|Fot& 2000 50 14.0 81 1882
(B 7| A2t E M)
(4%) &Z3O0IF 1987 33 11.5 56 480
IF0OLE 1995 32 11.5 56 487




7tol ot 1991 65 17.0 93 2630/(2942)
4L OLF 1987 16 72 1382/(2214)
Et7to| Dt & 1994 24 11 40 168
AQQ0tF 1999 49 14 87.6 2581
A~QopF 1994 35 14 68 892
Al2tt7| 2005 26 42.5 149
Alztstr| 1994 29 63.35 741
Al7to|otE 1975 72 14.1 101 3993
2 ARE /2 ALREE U EZolz 1986 19 15.1 79 760
x4
(18%) PG 2004 37 15 | 64.73 1246
St o| ot 1993 29 15 63.37 741
SHEF OIF 1988 35 78.10 1690
SIF 2% 1998 30 62.35 741
E3 oiF 1996 45 86 2451
2tFtELL ot& 1995 29 12 58 692
QAOIF 1972 32 12 49 499.76
s34 0F 2006 23 15 53 300
=olE 2000 72 16 66.31 887
=X
(met?l p}i)ning) M 2stFtelo| o}jF 1980 61 15.5 88.8 2145
1=
a5 /2d M H=dx | & SMoldl | g% | & | FZES(GRD)
(68%) €5)) (C)) (Knots)| (m) t)
Miya fisheries HS/ Aichi . o
Aich Prefecture (Y itd T ERHM) 2007 50 13.5 | 46.35 299
Hachinobe Fisheries Aomori Maru -
(S oAbl =21 Al ) 1990 75 12 58 499
Tokushima Ashu maru
Prefectual Fisheries (FMATEHM) 1992 65 11 b2 498
Tokushima Asyu Maru =
Prefectual Fisheries| (S ttodiZ=24M) 1992 59 12 56.72 459
Corros Bousei(Bosei/Tokai) Maru .
Tokai Uni. slorol =2t A1) 1993 190 17 88 2,174
. . Chiba Maru ;
Chiba prefecture (B 2t Atod =2 M) 1992 22 11 51 317
- . Chishio Maru =
Chiba Prefecture (3] LAt 2R M) 1989 65 11 49 709
Nagasaki Prefecture (_/g\]f;u_—irlgg%) 1993 70 13.5 | 57.40 492
Nagasaki Prefecture (ﬁafﬁoiﬁigﬁj‘ﬂ) 1986 65 64 842
Echime Prefecture _/E,C\}Eg‘n%ggh) 50 499
Shizouka Prefecture (¢fﬁgj;1}/[g§ ) 1988 36 11 51 480
Fukushima Fukushima Maru -
Prefecture (a7 ESAM) 1998 70 12.5 | 57.52 741




Fukuyoshi Maru

Kanari Suisan —/FM'O:“_r"éa A.I) 48 270
Akita Prefecture (Ii/gr,l\?}é;lf—rvl%héa{1u) 50 488
Akita Prefecture Sensyu Maru 1997 20 115 | 41 187

(AT M) :
Fukuoka Genyo Maru
Prefefecture (FA=sd M) 1991 68 12.65 55 722
. Hakusan Maru
Ishikawa Prefecture (_/Ftl_‘oj;,_/‘\_.l) 1978 21 12 41 189
Hokkaido research
trainingship (opho e, 2001 74 13| 63.30 955
management off. TEEEeTe
Hokkaido Prefecture Hokushin Maru 1989 214
Hokkaido Prefecture Oyashio Maru 1990 178
Hokkaido -
Prefecture/edu Wakatake Maru 1997 74 13 64.52 666
Hokkaido Uni Oshoro Maru 1998 106 13.4 73 1396
Fukushima .
Prefecture Iwaki Maru 1999 17 11 42 200
Kawaga Prefecture Kagawa Maru 1998 12.5 | 58.41 499
Kagoshima Uni Kagoshima Maru 1981 91 13 69 1297
Kagoshima Satsuma Seiun Maru 1988 62 115 | 52 645
Kagoshima -
Prefecture Satsunan 1981 21 11.5 45
Kochi marine HS Kaien Maru 1991 65 12 53.99 459
Japan Tuna Kaihatsu M 51 727
Fisheries Dev. athatsu Maru
Okinawa Prefecture Kaiho Maru 57 499
Aomori Prefecture Kaiun Maru 1994 27 11 45 300
Nigata Prefecture Kaiyo Maru 1994 48 299
Nigata Prefecture Koshiji Maru 1995 12 42.52 187
Nagasaki Uni. Kakuyo Maru 2005 36 13.5 | 42.79 155
Ishikawa Prefecture Kanou Maru 48 454
Ibaraki Prefecture Kashima Maru 56 495
Ibaraki Prefecture Mitomaru 1986 20 13 46 179
Nippon Kaiyo Co.
(Shimonoseki Koyo Maru 2007 109 14 81 2352
Uni./Fish)
Kagosima Prefecture Kuroshio 40 260
Miyagi Prefecture Miyagi Maru 1989 75 12.5 57 650
Miyazaki Prefecture Miyazaki Maru 1988 21 11.4 42 199
Miyazaki Prefecture Shinyo Maru 2005 68 13 64.21 646
Oita Marine HS Oita Maru 2000 70 12.5 57 714

— 100 —



Tokyo Met Oshima . - -
Kaivo—Kokusai HS Oshima Maru 1996 43 15 56.28 497
Amaguchi Fisheries Oumi Maru 23 12 | 50 103
Toyama Prefecture Oyama Maru 55 450
Iwate Prefecture Riasu Maru 51 499
Maizuru Marine . .
Observatory Saifu Maru 1993 41 11.5 56 484
Mie Uni. Seisui Maru 2009 44 50.9 318
Shimane Prefecture Shinkai Maru 1997 66 12.5 58 499
Oita Prefecture Shin Ooita Maru 57 499
Tokyo Uni. Shinyo Maru 1984 69 13 60 936
Polar Research Shirase 2009 230 19 134 11600
Mie Fishery HS Shirochidori 2000 70 13.2 70 499
Kanagawa
Prefecture Shonan Maru 1999 646
Okinawa Prefecture Shonan Maru 2 75 11 52 491
Okinawa Prefecture Tonan Maru 1975 36 12.9 57 716
Shizuoka Prefecture Suruga Maru 1995 134
Hyoto Prefecture Tanshu Maru 1995 60 15 56 499
Shimonoseki Uni Tenyo Maru 1985 83 13
Kochi Marine HS Tosa Kaien—Maru 1977 63 11 50 497
Tokyo Uni. Fisheries Umitaka Maru 1973 79 17.4 93 1886
Fukui Prefecture Unryu Maru 1995 65 12.5 | 56.67 499
Chiba—gen Kyoiku Wakachiba Maru 1980 65 11 | 50 471
Shimane Prefecture Wakashimane 2006 34 41 196
Tottori Prefecture Wakatori Maru 57 764
Shizouka Prefecture Yaizu 1991 53 12 56.42 416
EN o 5 =]
2) JAMSTEC 2% A7H5e =Avhe §44 §3e AuF 3
Ul ghMolntRE EIeA 73 Y ZAPA(EE AL A AlFAQ0 Z 5
e} 2= I = — I3 = O
ANEH, FAFTAA TAl7F0]65001, FAEAM7] TElol# &, &
S = =) =) = = o) o
gk AIset el AfSFTHATE=AIRS R AN S5
P
T3
3) JAMSTEC 9159 +dd+ At 265~308Y BE=<

- 101 —



<¥E 2-9> JAMSTEC 74 e 2E4alH

28 (days)

JAMSTEC o4}
2002 2003 2004 2005 2007
LEXA|Obx(1739E) 259 290 278 265 266
70| 2(3385&) 278 279 276 267 257
RIAATH(4439E) 289 250 286 283 255
7tolei|o| (4628 E) 297 273 268 286 271
o|2}0| (8687 E) 311 328 307 308 270
EtM|O| O} R % (6108 ) 168 154 280 285 224
SIFESOFE (3991 %) 180 172% 293 298 271

% F: o+ JAMSTECSZ o|@st?|™ SHfolAel 2PAx
o L| ZA|OLQ} EM[O|OIRE YUMoz 2 X|ods|AollA Eishy 2HE

4) JAMSTEC 7455 Aurd As|doe| we} thest
H, 33 (U=Avt/ a1 g)/Tkol g o) g RA9ES o= Ao
A At/ Ag AT

O 4 2AQ yz=Avt 2 Asi7 7 d9S By
< Rtgete]l AATH YR HwA Zpke el Ay Wtk
& %F(one scale ocean) BE<] HITIR &dste] Ald] FH7tA] U=

38 A2 A3
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<¥E 2-10> JAMSTEC &9 sfigd7M 55 U MEALE
XAl 9|k x|y F
Regional Ocean Global
EbM[o|of St &of
£ L=Alo} | Flo|R g QIAATFL | 7ol o] alzto|
GFH) | (B=E) | (&sd) | (8 | E=dE) | (F3FE)
(olzh (olzh
Ax=HEHE 19824 19814 19854 1989HA 19904 1997HA 1997HA
MZE 51.0m | ME 67.4m | ME 61.1m | A 1000m | MA 105.2m | M2 104.9m | A& 1286m
M A £ 92m |[Z£ 13.0m|ZEF 28.0m|=E 162m|Z 16.0m|=Z 16.0m|=Z 19.0m
Z10] 4.2m | 20| 6.3m |Z0| 10.6m|Z!0] 8.9m |ZO| 7.3m |ZO] 7.3m |Zl0] 10.5m
= T 3.7m 3.8m 6.3m 6.0m 4.5m 4.5m 6.9m
s E F 610t 1,739t 3,385t 3,991t 4,439t 4,628t 8,687t
s 7 & 38 55 60H 899 60H 60H 80H
j'% 1149 18|:|:| 311:!:! 35|:|4 15|:|4 2904 46”4
R Ieskie= 289 268 268 290 290 289¢ 308
1255l ol ol ol ol ol ol ol
ol 9.3 11.2& 19.1& h8& 16.1& 17.0& 51.3&
ezdsd 3019 320 147™ 2939 162™ 106H 654
s
Chst 2749 137H 429 2634 464 59 189
ZEAIK}
¥ = AdZbgelld/HdZt S MAT Y == 20054 J|E
O sl Bopd %o o3 BHE Aunw 27e L5 I
5% 5 i A3 ATRE /)] met ATAEC] B/ AA B
ot lom, EEofrt 2 Aol gidEld e S wek A
upe] Fmsh o] gehy
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O 5 5 = 3 z
1) 5 @4 1w 4970l 40m ol el = HYATA 843 F 70m o]
- o - -
A 1RE R AFATAL dF 1749 Aoz sotg
= =) =) 2~ =) = =)
O 1HE 2o fRFATHE E £%e] AFATA 74, TR
- = - =] =] = =)
(SOA) 37, FZ3}319] YA TA(OCAS) D FEAAT: 2} 27, 4]
o 57 = >
&AL 13, 718 234
<E 2-15> 579 FL2 slldATM & (40m 0O|4})
Metg ~ HE SET
@Eudepy | TFEY ) | eeee LRl
— 19804
— 8000nm/19.15kts
— M2 101H(38+63)/1981H ZI=/1070 AHA(187.5m')
F1e 2 i i dHg|Aold ¥ fIX|HlolE =& EH(24.5m'),
T-F;lim off kA A 9748 AN 2/XFEEAEA(32.7m), CHEEAFEA(22m), 7|ATH7]
(Scie_r‘lce D (Institute of 104.21 (3324) ASHAN(17.9m"), wet MEA(20.5m"), dryA&Al(22m’),
(Ke Xue Vi hao) Oceanology SHAYEA(22m), W7 HHH @) §
Academia Sinica) — www.qdio.ac.cn
(R&/X|F2El=AD
— X[3A, XX, A, XgEA 2 XEY SEta) 9y
ZEA ExAEA AolEd E JIEA S
NP — year : 1987/1989
ﬂ%hff — Displacement : 4,500 tons full load
Ehs . -
FEosR — Dimensions : 125.6 x 15.5 meters
4‘1};2% — Propulsion : 2 diesels, 2 shafts, 22 knots
Kok 125.6 | (4500) | — Crew : 148
o — Concept/Program : Successors to the Xiangyanghong 09
(Ke Xue Yi hao . .
series. Names also reported as Ke Xue Yihao 1 and Ke
Ke Xue er hao) .
Xue Yihao 2
— area '@ East China Sea
- 19744
— 3ol XY =Ab SEtod M (Bl ool S kX R, i 2k
M2 sl|ok=z I AN E 2564
2% sasste |0 | sag | S KOS ZSAS T
(Jin Xing er hao) off 2kod L A ) (1100) | _ el 473+ 263 — 7304
— 12.5knt
— 47he| AEAl(wet, dry, CHE &)
— 5000nm
— ddetslld Zetntsted M
B3R ==1sH 738 1994 - £ 10.2m/2F 4.6m/30 A+, 30+18=48Y
((Ke Xue San hao) off 2Fed 4 ’ — AU 3™, FEot SHAIAH MR
— AEAM & WY 124.6m (wetlab 43.3m, CIEE AEHA
48w, 2MA 16w, MEXMZA 17.3m S
KiE R — M2l 758 (Crew: 52 + 40 mission crew)
; SO YA F == <
((Pu}kovskly §§7|.I|IIHF6J§_|[’A:I_/ — 2l / -c|’—|{% TV AlAH ) i
Meridian class) Dot AL R OJ_'_;I - X STILE7|IY, A Ag, X Ag, 2
tens  |HESLAEAE AEA sE 2 MB MEA KD MM M2 RAA
(Da Yang 1) | T EEISH MEA X B 2A A, 2E A8
y EAMMSZINZE/ 104.5 (5600) _ ] ’
e ot Rpel S8t year : 1984/1995
oox?m_o = — Dimensions @ 104.5 x 16.29 x 6.35 meters
='_1L;_FEH c',_k% — Propulsion : 2 Sulzer diesels, 1 shafts, 6,900 bhp, approx.
:{t:@'ﬂ:'—ﬂ_#oﬂﬂl 15 knots
e = — Concept/Program : Soviet—built to a modified trawler
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ety 2 o F EES
(suMey | EH/EE m | D Relkf
SEEASE — X| 22| =AM (geophysical investigation vessel)
MG - OE My HE0/Ee/AM R/ Y622 52
(o}2l4%) 3 xLolH (EmX Félsh= XEE Y X|F=22lE BF 6l _’F_ﬁ’“
(Hai yang Shi Hao) Eﬁf“};;(f)l 104.27 2608 ’fi’\ 2608E (NRT7828), M& 104.27m, = 13.74m,
—— sesT T ' (3500) £ 7.8m, £ 15kt
w—— — o7 stst AgAln XM AT, ph7|, AXEE HEH,
T HY 30|d S 22]-38H 42 HAYEAMY| 2]
S i - N, 27N, KT (X H/AFER| EAD
- £ . 17.4m
- &% ! 55m
TBEECHR — &sllAHz2l : 15,000nm
HU6S - &= : 17kts
(0j2l63) - eehes ;60
- x4047}A 52 At MEEmARM
axs 106 | a7y |~ 7IEH sl Riel slemimst A @ Ol
;Hok)axl;'c_/qg- ‘_’HX'I S O47FAIA|' T%ﬂ
getE= — DGPS, MiAIZAMZF, Dol MK ZAL A|AE],
- HiBIA Ol AlAR D SeteEl M7|E7 Al2E,
; ' FHHHTAL S HHC MAR SEo| Fulg Fuld
. B ELEIN
— http://news.sohu.com/20081011/n259964689.shtml
http://www.in—en.com/gas/html/gas—0846084636244284.html
Haiyang 01 _ .
Haiyang 02 Operated by the - %?r?lrer.lsilognzw'l?gi x 13.8 x 5 meters
(Haiyang class |Chinese Academy 104 (4500) R :
seismological of Sciences - Propul§10n : 2 diesels, 2 shafts, 9,000 bhp, 21 knots
research ships ) — Crew : 150
- =2 =S2l4, sistEta, ERA, KEEA SEA,
XA, X2, FRYEM MM YE4 o|ME4
BEOR ~ 7| AA R =
75l 2k
Shijian 1 5§H tl}OH} E'L_,_: — Year : 1968—69
Shijian 2 S . — Displacement : 2,955 tons full load
(Shijian 1 class (Stziéagfreba}; t(?fe 94.73 (2955) — Dimensions : 94.73 x 14.04 x 4.75 meters
oceanographic Oceanography ) — Propulsion : 2 diesels, 2 shafts, 4,000 bhp, 16 knots
research ships ) graphy — Crew : 55 + 80 mission crew
— Concept/Program : Enlarged version of the Dongfanghong
class. These units may be named Shijian and Kexueyihao
— Dimensions: 104 x 13.7 x 5.2 meters
(SS}ﬁllaannSS ggiiﬁteciifg Stgz — Propulsion: 2 diesels, 2 shafts, 9,600 bhp, 22.5 kts
! . ) 104 (3300) — Crew: 53 + 94 mission crew
oceanographic Institute of ~ year : 1982
research ship ) Oceanography ~ area : south china sea
=25 3
(Shi Yan No. 3) _
2609 - &ole @ 88
104.21 - JIMAEA, SEAE A, SRESEA, 22AEA,
G320 weuwa nmdsa 2elasd 5 167 el
- X&Eggeld 120/ 246 Mgy 1282/ & 1109
o o - AT, BSAEA, NIAHA, MENHA,
PPIBAL 55 o FeAsA o MSAEY ERNEA SBAEA,
2| Limea 2|7l JlaoEa, se BEN BR
(Francesco Nullo | 2% (South China|  152.6 | (13650) | _ 2 ° 1967/ 197124 l Load
class Sea Branch isp ac_ement : ,500 tons full loa
oceano glhic S.0.A.) — Dimensions @ 152.6 x 19.5 x 8.75 meters
Srep A — Propulsion : 1 Sulzer diesel, 1 shaft, 7,200 bhp, 16 kts

research ship)

— Concept/Program : Large Polish—built freighter extensively
converted to research duties.
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ety 2 o F EES
(suMey | EH/EE m | D el
FPISAL 95k - NSYBSH 602 / 123 BL A
- T2 A4, 22 dEY, e MEA ME 2 ojdE
3 = 7tol 2= A XE A, sHHESA, 7|24,
o o MAA AL E BS
‘*"'— AA“H“% , 112.01 = oh;'ﬁ =%
— 22 (North China (129) (4435) — o &g
Sea Branch — year : 1979+
S.0.A) — Dimensions : 122 x 15.2 meters
CEAREL : Eropul§1(1)115i 2 diesels, 2 shafts, 8,000 bhp, 22 knots
(Xiang Yang Hong 9) rew
— 0% Fak 30574
- TEAEA, SEMEA MEAEAM n|MEAFHA
SN YSAEA FHIIM, D374 BEA
SiHEEA, SMMEAM J|ao 24, Bo|chal,
= o AEFEE 4, MAAMA S
FIBAL 10%% - =2 (ol 2Fe/xI T2 ) °
(Xiang Yang Hong 10) =7t &= ~ vear : 1980
: Soll== 9999 - %imer.lsions 1 156.2 x 20.6 x 6.8 meters
‘ s i . . . ) N :
2 (East China 156.09 (12467.9 — Propulsion : 2 MAN diesels, 2 shafts, 9,000 bhp, 20kts
v Sea Branch /10975) _ Aviation : . -
S.0.A.) viation : aft he_hcopter deck and hangars for 2 Z—8
- e Super Frelon helicopters
e — Concept/Program : Near—sister to 'Dajiang' class
submarine tenders/salvage ship; retains large crane
forward. ; officially classified as "blue—water survey ship".
There is not a second unit of this class, as has been
sometimes reported.
- X&EEY 60 /128 SE5MEH
— 0y Fak 12970/ 110H(145%)
= 7tol 2= - T2 A4, 22l Ay, gE MEA ME A,
AL 1458,  |EHE =22/l A& MEA, SHI|AY, fiFHEHFA, J|MoEA
(Xiang Yang Hong 21 o5 110.59 2985 T EM T AAEA AN 5 ER
14/16) (South China Sea| (122) (4440) - /X EH/F=2
MAIRSHT 1658 Branch/Ssi &= — year : 1979+
S.0.A) — Dimensions : 122 x 15.2 meters
— Propulsion : 2 diesels, 2 shafts, 8,000 bhp, 22 knots
— Crew :@ 145
- X&EEEY 60e / A=2:19954
Zab 19670 (SMATH 196Y), & AHA 167 : 88
Aga ool 2 AETET 200E, o AsA 2
WA 108", AlLMA 2 T|A BEA, SHI|A, 44,
Aa 5 EF
— 1995 A=
— 12.5kts/Z 15m/10,0005H2|/Z= 5.5m
— M X| g Sl e, XFEE], 7|4, s L¥Ete
o —— . CtEXMEastd M 3 AFM( S St of 2Fol A 2]
RORLGR |EFAEH s 428 J|ash Bals stef M2 xAX| 7225
(Dune Ferg Fre 2 ,\BE%H o 9 ZAEEZLAIYAS Ibs
2% (Oceanic - .
Research Centre, 96 3935 1) 16888Lngelectr1cal winch (for geology),®9.3 mm, load
Ocean Umversny 2) 6000m hydraulic winch (for hydrology), ®5mm, load
of QingDao) 500kg

www.ouc.edu.cn

3) 3000 hydraulic winch (for biology), ®5mm, load 300kg

4) 8000m CTD winch,®8.3mm,load 1000kg

5) 2500m CTD winch, ®8mm, load 1000kg

6) 1300m hydraulic winch (for hydrology), ®4.4mm, load
300kg

7) 10m espansion derrick

8) II type hanger (hydraulic pressure) load 2,000kg

9) II type hanger (hydraulic pressure) load 6,000kg

10) 4T/1T espansion arm crane ((hydraulic pressure)
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11) 60KN—M folding arm crane (hydraulic pressure)
12) Life boat: four 50 person sealed motorboats
(glass—fibre reinforced plastic),two on either board.
=7ME AR |3 - IR =AM (S 3D
= Te/=7H L= — MutpzEet M4F UFE2 %Zé% -50TC2 MAA=E.
i Soff 220l A A—23 MY ol Mol ZZto| 0] MzFH|S
DO EEES 167 1 (1029 | gz Turgols, o2 3| ®Aleh 24822 M/
- = (Polar Research 3 S5 1.2meE 0.52E /
Institute of China) ol /ol M E/7| A EE (5E3=AD
. — Displacement : approx. 15,000 tons full load
angy b)
}?Xi alaﬁ;](\)gii(') — Aviation : helicopter deck and hangar
classan%;/r rese;gch (15000) | — Concept/Program : Few details known.
poshi ) — year : Acquired second—hand from Finish owners in
P 1971/1985
o Ed =N
T 5 o .
(.]lDl) Ao|/_:|._‘_7I_OHo|:_:1H_ - I|-’_|tg|—6ci>|:é| 7100?I
y _ =i x5t
P . .' "'ﬂ'." - =s2=0| 152.4 | (12904) | _ f;m;ﬂ:; (sh2sh)
gt i s L ol 2| 2tg |_ o =
Hclthal %i‘;”h ~ 1971/ 20,000nm / 14kts / 100
Branch, SOA)
%?)fi — X| 22| =AM (geophysical investigation vessel)
(B=2) - F7|A, Y|, XFY 29
(tan Bao Hao) 9619 — HE OX2 d7 — &34 X7 38 AlAH, 5t0] -
86.63 . B 7|5 oA AAH FY - —’F— obg= MEfX|, S
ST | ey a1 9% mrol AIAE], Tu| 2ol A4S B SR}
A ZAHTAIAEH HEZFT|ERFAAR Kol Z A o]
_'.:_é,"g%’—l’élg/\lﬁa'
i 5035% UM FESSAL 7588 — FHEZ AAH” 1T440/441, 1T443, TSS—320B, EG&G
(Nan hai) L% ' 260. ® X5 £UI| S 2F
502(nan hai) — Year : 1979
511(Bin hai) 65.7 (1257) — Dimensions : 65.7 x 11.2 x 4.1 meters
(Dinghai class ’ — Propulsion : 2 diesels, 2 shafts, 2,000 bhp, 15 knots
survey ships) — Crew : 31 + 19 mission crew
— 240X£2| LRS510, 240= DFSV =X} X|ZT|&E A|AH
IR FEN LM FIAL 79 (1000) CMSII & 5H°k—’g—§}%xﬂ/\|¢ﬂl, A7), FA7|
(Fa Xian hao) % SHERMY| =2 HY|, A 190|6 el de|FH HFF,
sl X[ A ehgles - 290] DNVEE TH|
PEISR2obdem o) 714 | 1000 | - FAHY, UHY 2R
— E<do|chy, 3 ’é;‘ 7|ak BEAM DZT|A 2R
AT 3R T%AE' SR ZA, SHAEA, 27| Mo 2,
T|APY H Al Edj|%l LR
— 5000nm&si Az
=7 sl % 73.38 (1178.9) — Z[fHE ¢ 16kt
- &ali7|zk - 30
BT RE — ZAGHY B Yeliside| BYEE /iAol 2
(Hai Jian) — http://www.chinanews.com.cn/news/2005/2005—06—29/26
/592703.shtml
- % :15.2m
- §3H°'A 60
- Zoi=H 18kts
27} s 24| 98 3080 | dxds - 200

http://www.chinanews.com.cn/news/2005/2005—08—-25
/26/616716.shtml
http://gd.news.sina.com.cn/local/2005—08—-26/1631520.
html
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(Beuepy | EH/EE m | D el
— dA="dE 2005
TElo7EE — &si7A2] : 5000nm
— % :10.2
Sorm A ~ &4 47m
27} sle= 22| 758 1200 | Lo
— &Ml 439
— http://www.chinanews.com.cn/news/2005/2005—01—27
/26/533709.shtml
= W Bt | 68.45 655 — (XI&E=AD
(% YaND 2) off 2ol & : — 2N ZEA XTI, XYY, SEHYIM 5 ER
=R 457 ~ ~ _ o
(Dou Zheng) — DFSVE 1202 %X+ X &7, LRS5108 120 X &7 0|Z,
(Fen dow) BRI YA R 95684 RCL-3#0/2 HE7|, PARI500CT? |22, AIRCONII
S UX| B AR A 68.45 (1205 77 71% SAISH 7|, CHHK-28 sia &M At 7],
l H(HRIEAA[TE ) DSF—60008=Xt E47| § 2R
=R 5%
(Dou Zheng)
(Fen Dou) — DFS—60005FA7|, SMS—960FA| principle, SBP5000
, & ZEXAAE &% 68.45 | (1185.79) X Z FHI|, HEX|TAIAH X WENF M|,
ZEAAE S ER
. Ea i gl i
G Gl Aol B 50.88 | (925.98) | — 0~2000 S O{E7, 0~500 SA0IE7| Tu|
an Feng) 2z
— 1984 d 290|7} 7|58 o HFAHA =AM
- - T2 AT, AHolEAHLY, 7|57, HH &7
= A AL7LShod T ’ = ) ) S ’
f;;ﬁ;;ﬁ ZY4H|, 38kHz, 49kHz, 120kHz ZStATE O{E7],
NP S0t iz ma) 34kHz Zig=R A7 principle, 74 % 24 23] ZZ£7],
o - = F2 o2 =X7|, SIMRAD QD |4 x| @
(Bei Dou) Yellow Sea 56.2 1147/1165 ME RSl A=Y 2 A (2Ah)
(North Star) Fisheries s=arE mEATETTS
Research B 9000nm7 <
Institute (Vsfri) — 31% etk / & 579
nstitute st — T3 : Fisheries
— 319 : Yellow Sea, East China Sea
= X FE2(X[TI=AL)
EMO75E ZEXEF 54.96 (1500) - I X =2gg st MEAMFM. I3 XE ¢
X EAX| &= Ato| ALS
- X FE2(X[TI=AL)
R — RE1500 &A| principle 2ZHA|AE S ORE GEOPULSE
&E"‘ Z,bh ) ZEXAEF 50.3 (950) HMXE FHAIAH EG&G XS BFHA|AH ATLAS
Dou Zheng DESO20 M2 ZAlo| nEw x|FE= Alad A
XX AR 5
— A= : 2008.09.17
China Academy of - % ! 26m
Sciences (Bohai - 3F  SWATH(&34)
Shivan—1 Sea)/ South China — CIEtM A sf2kntstoi gt 3 MEAFM/6H LA ME,
(Eya;imem ) [Sea Institute of 60 (2000) dfotssrol 7, sfetgal ¥ AR NEATAS S8 E
<D Oceanology, and — http://english.people.com.cn/90001/90776/90881/65021
Institute of 39.html
Automation http://english.cas.cn/eng2003/news/detailnewsb.asp?
InfoNo=27349
Fisheries College — (5
NO.1 www.researchvess| 5 o _ 1;{'{5
Fisheries College |els.org ’ — 3804
NO. 2 <
¥ 3 9| cige| odoksli kol M, survey ship S0 U= W22 mlE= MEPUHE SXAIECZ 2lsl Eel=X| S
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8fi 2ked M = (Hi==E4) A/ 25
. - A=-HE 1981
Yangian 11054
(modified Kansha) | & 69.9 (1325) Lpos s
- ==} °H
class— V231 1 okat
- ollo=
Yandian - i._‘ll_z).‘_n';.j_‘.:_ : 1981
(modified Kansha) | o = 229.3 (13250) ._fo—E‘L;
=K=} °H
class— V232 — 3 okst
— &5 : 18kts
— HAzx=dE: -
Kan 101 _ 'c_mokg 1985-87
Kan 102 <
(Kan (‘Yanhn) |32 68.6 | (2300) | Year @ 198571987
class oceanographic — Dimensions : 68.6 x 6.9 x 2.7 meters
research shig;)p — Propulsion : 2 diesels, 2 shafs, 18 knots
P — Concept/Program : 101 is sometimes reported to be of a
different design, possibly converted from a submarine
Haibing 101 — olg :90H
Haibing 102 — A=-dHE 1969
(Haibing class off 83.8 (3200) |- affeFst
oceanographic — Dimensions : 83.8 x 15.3 x 5 meters
research ships) — Propulsion : 2 diesels, 2 shafts, 5,200 bhp, 16 knots
Xiangyanghong 1 — off kst
Xiangyanghong 4 — year : 1971/1971/1973
Xiangyanghong 6 - — Dimensions : 67 x 10 x 4 meters
__'.L
(Xiangyanghong 1 ofz 67 (1150) | _ Propulsion : 2 diesels, 2 shafts, 16 knots
class oceanographic — Concept/Program: 1 differs from the other two in
research ships) superstructure and armament
)gangyanghong 0,2 — Displacement : 1,000 tons full load
Xiangyanghong 03 |operated by the — Di : 79 9
(Xiangyanghong 02 |Academy of 72.5 (1000) {MEnSIONS - / 25 x 8.7 x 2.5 meters
A : — Propulsion : 2 diesels, 2 shafts, 14 knots
class coastal survey |Science . .
. — Yea : 1971-73
ships)
— Year @ 1974
— area . yellow sea
. — Displacement : 550 tons full load
Hai 521 . ; . .
(Hzi Class 50 (550) |~ DlmenS{ons : 50.x 10 x 3.5 meters
o — Propulsion : 2 diesels, 2 shafts, 1,600 bhp, 14 knots
Aokl oI TM) s
— Crew : 15 + 25 mission crew
— Concept/Program : Japanese—built coastal ship; can carry a
DSRV
Operated for the
79 National Bureau of — year : 1989
(Coastal Oceanography; — Displacement : 900 tons full load
environmental used for 70 (900) |- Dimensions : 70 x 9.4 x 3 meters
. environmental — Propulsion : 2 MAN diesels, 1 shaft, 3,600 bhp, 19.2 knots
survey ship) survey and patrol — Crew : 45
pollution control.
263 . .
163 — Displacement : 1,750 tons full load
982 — Dimensions @ 72.3 x 11.8 x 4 meters
933 72.3 (1750) |— Propulsion : 2 diesels, 2 shafts, 12 knots
(Yannan class = Crew & 95
. — Armament : 2 dual 37 mm, 2 dual 14.5 mm
survey ships)
gﬁﬁgﬁ 8; — year : 1970's
Shu 03 — Displacement : 590 tons full load
(Shguang 01 — Dimensions @ 60 x 8.6 x 2.16 meters
uguang 60 (590) |— Propulsion : 2 diesels, 2 shafts, 2,200 bhp, 14 knots

(modified T—43)
class coastal
oceanographic
research ships)

Crew: approx. 70
Concept/Program : Modified T—43 type minesweepers —

Three similar conversions are naval subordinated
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Shuguang 04
Shuguang 05 At least two are — year : 1970-1975
gﬁm gg operated by the — Displacement : 2,400 tons full load
Shuguang 08 Chine;e Academy 65.5 (2400) |- Dimensi‘ons : 65:5 x 10 meters
(Shuguang 04 class of Sciences and — Propulsion : 2 diesels, 2 shafts, 16 knots
oceanographic are unarmed — Concept/Program : Based on Xiangyanghong 01 class
research ships)
Si2Z=ARRES (Naval Scientific Ships)

993 - D@splacgment : 590 tons full load
994 - DlmenS{ons : 60.x 8.6 x 2.16 meters
995 — Propulsion : 2 diesels, 2 shafts, 2,200 bhp, 14 kts
(modified T—43 60 (590) |- Crew : approx. 70 B .
class coastal survey - (;oqcept/Program : Modlfleql ’.I‘.—43 type minesweepers. Three
ships ) similar conversions are civilian—subordinated

— year : late 1960's
Nance 426 — Displacement approx. 600 tons full load
Nance 428 — Dimensions : approx. 50 x 8 meters
('Kan Yang' class 50 (600) |— Propulsion : 2 diesels, 2 shafts, approx. 14 knots
coastal survey — Concept/Program : Small coastal survey ships
ships) — year : built circa 1980

— Displacement : 1,000 tons full load
Nance 420 - Dimens%ons.I 65.X 9 x 3 meters
(‘Ganzht' class 65 (1000) |~ 5;25;11.51(1)1;0- 4 diesels, 2 shafts, 4,400 bhp, 20 kts
survey ship) — year 2.1975

— area : South China Sea
Bgﬁg g:g 3(2)8 - D@splac‘ement : 1,100 tons full load
Nance 427 - D1mens1‘ons : 72.X 9.8 x 3 meters
Dong Bizo 943 72 (1100) |— Propulsion : 2 diesels, 2 shafts, 2,200 bhp, 16 kts
(Yanlal' class — Crew: approx. 100
survey ships ) — Year : early 1970's

— year @ 1981
V231 — Displacement : 1,325 tons full load
V232 — Dimensions : 69.9 x 10.5 x 3.6 meters
("Yangian' (modified 69.9 (1325) |~ Propulsion : 2 diesels, 2 shafts, 2,200 bhp, 13.5 kts
'Kansha') class : — Crew : 110
oceanographic — Concept/Program : Converted from 'Kansha' class salvage
research ships ) tugs

— area : south china sea
Haibing 519 — Year : 1989
Haibing 721 — Displacement : 3,200 tons full load
Haibing 722 — Dimensions : 84 x 15 x 5 meters
('Yanha' class 34 (3200) |~ Propulsion : Diesel—electric, 2 diesels, 2 shafts, 5,200 shp,
electronic 16 knots
surveillance — Crew : 90
ships/light — Concept/Program : Small icebreakers
icebreakers) — area ' Yellow Sea

. — Displacement : approx. 5,000 tons full load

E?aiﬁ%g?i?ass light — Dimensions : 94.5 x 17.1 x 5.9 meters/
. — Propulsion : Diesel—electric, 2 diesels, 2 shafts, 16 knots
icebreaker/ 94.5 (5000) .
clectronic - Crew.- approx. 100
surveillance ship) T oyear - 1982

— area . yellow sea

— Displacement : 2,500 tons full load
841(Beidiao) — Dimensions : 94 x 11.3 x 4 meters
(Beidiao ('Dadie’ 94 (2500) |~ Propulsion : 2 diesels, 2 shafts, 17 knots
class) electronic — Crew : 160
surveillance ship) — year @ 1987

— area . yellow sea
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sk 7 ES/ER 8% | e thAl/E R
856
(Xing Fenshan Xing (5500) |~ Displacement : 5,500 tons full load
Fengshan electronic — year : 1988
surveillance)
2) %9 AYATH FLBF BAL eI} LS
O &gl X A4, /i 2 2L o]2dd digh fFaid A
O slgel g, dgel ol g, %] HEES AT B 7% A
O F39 A% A9} ol REF] A 2RA 24N AR AT
O FFAR] #A3t4 FuE AFst7] 9s T2 =714 7INkAAa 73]
O g Hehtole] wAHE oA A4 4 Sl =7k 8A
1E A Fed =21 A
O Agwel AWA AP/ TAE FNH AAAANT 3R P A
9=
3) A T AME Hdxw A74(2005~2010)2 1,000EF°] 23, 2,000
3ol 1%, 3,000E5°] 1%, 4,000=5°] 13, 5000=5°] 13 183 80
o Gt 5E AAARGAA 18 5 AGFFOAM Y H3H @
Aol wpbg st 9le
<¥ 2-16> ZZ2(2005—-2010) =2 A7M H=EHE
Hr My Fe #Elye
sfl ot 7| 2 L 2 A
73.8m/1,200t
delFe A
= 5l I7:I|. =
2009 sz EIsA7|RUEY o ZHA
BE2 B|Lsy| 98 BAE HT ol AIXHD B
SIAIAE B8
sty 2 e 2ol 7
98m/3,980t
= 3 F =
2005 E=ol 4835 sla|me xR
ZIshen 7)o U o 2A|
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HE My FQ MY
oAZsl] M
73.8m/1,000t
Z| &M o obsf 2F5h o M
2006 Kexue(;lg(sﬁf rjc)e D oroizaisorer, sloia, sioey 2 s, siorsis
olstel i} o
< ol 7o #8F zolo Zafol st SA W}
odotol SRR =L SRS EHR] 2 eksh s knzl,
dtetdE S 2 CIX|IE 5l kel 7wt
M= M
. . 60m/2,500t
Shiyan—1(Experiment 1) 5
2008 (=335l Frequency—conversion 7= AIAE I} DPS
L
< Z2E HPMORN £ESETALL X722 U ol
SHA/X| A EE A+
HATtAFEIE A
106m/5,287t
USRI =AL Y 7| EF ol 2FX|Z S = AL
) a2 6% (Marine 6) Sl x| Aod7 U =250 J|EF A=Al DEfjAE X
009 (3l ¥R B Z=ALL) TIZ=AL A AE 2| SHtE SRR AAH SS8EZE8 &
2o (DF /M T m}) A|AE CTD A|AH AZEX| A
AEI ROV AAEI(HIC|R A|AH]D), J|EF 2t A|AE 2
ZHd|
A FoHeAz2 A7M
108m/4,000t
ATk oA M AT, SHUXE U sirstdel T2Mo|n Mt
2010 ) _ =
(5=3EH) st AT E F8sH=H AlE
AMe Ze X|Foieke| afetkstdnt MEefstd HslE
AAZtoz BUEE
Seismic Streamer vessel
100m Of 4t
80el/66Y
x| &/xFEE AT =/
(Seismi N 1s) rolls—Royce Al C| &}l
9010 | TCUTHC TESCATCR VESSESTIAls) 2 odot mTollM RAIFARIAL 2 AAted ol &

(=& 7% 3| Al—National

Petroleum company)

20
(engines, main propellers, tunnel thruster, steering gears

and rudders, diesel generators, mooring winches,

automation system and switchboards)
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4) FH% 7 FHAS XA o o R Uitk slddmomAY &
& FAS sn Qdm AFe] AAES Eolnd s Ao FH
=]

National Development and Reform Commission(NDRC)el| 4] 20061 3%
gk #1112k 519 A E(2006~2010)9] o 2kell E g o] F3

U$632.9M(°F 9,000¢1 ) T =e] Fetdq7ase] Fda FdA71ax
e B4 FxlEglen, o] T A3 6B Yuan(U$760M, °F 760021 %))

e 129 Fo )ed mRAEd FAHAL, AP ATE 99

A=)

&} A7+ (scientific research vessels for oceanographic research) 713%

127) Aol Z3ke o] F31

5) =59 AYEEe F=2 973 V| EAF IR 863 AlPS E3l FAE

<38 2-4> 863AH &0 wE sy ZYEZ M FHES
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1) A= sgATH T FH <25m AP S AlQjsta Ihetd
2 9oF 617 0] o™, 40m o] AuFE 4529 45% 9] AFA F 70m
ol 1-dEF TR HFAFAHL 107 ¢
O 1HEF FE2Y YA F4S NOAA 57, UNOLS(AT71# 2 thsh) 3
7, EPA % SIO(Z=A g2 SFA T4 7 2F 188 B
<¥E 2-17> 0|29 F LA TM & (40m O|AH)
e T x| ae | A8 59| sE4
o (pg) |Ham| SH s m |d= |33 |8 | eirED)
1 %gg(gj%mm ' | 1989 |2025| 36 | (2300)
9 %gg(g%EPA) 9| ot 54.9 | 1981 [2025| 44 | (1250)
Seward Johnson
477 [ZHUNOLS)
3 (gcaégnog;gggcch =74 | cHexe T 62.2 | 1985 |2015| 30 | (1282)
Institution, HBOI)
New Horizon
4 ﬁ;ﬁg&?@ =7t : 8 | 1978 [2016| 38 | (1007)
5 | (Bermuda institute of 19.1 | pon5)|2026| 44 | (1281)
ocean sciences)
6 o = 99.97 | 1994 |2024| 30 | (4762)

7 o = 99.97 | 1995 |2025| 30 | (4762)
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o | HF My | st | 9% =Y | sE
| ES m | Bz |52 | e | eiEw
8 a2 99.97 | 1995 | 2025| 30 | (4762)
9 a2 99.97 | 1998 | 2029| 31 | (4762)
10 2 99.97 | 2000 | 2030| 30 | (5000)
11 2 | 99.97 | 2001 | 2031 | 30 | (3019)
12 2 63.4 | 1991 |2021| 30 | (2054)
31 2 (UNOLS) 2516
13| ARUNOLS 85.0 | 1969 |2014| 45 | (2516
31 2 (UNOLS) 2518
14 | AT LUNOL 85.0 | 1970 |2015| 45 | (3218
15 | (UNALS) 835 | 1991 |2021| 30 | (3250)
16 EH(i(g%OﬁL)S) 83.5 | 1996 | 2026 | 30 (géfg)
17 83.5 | 1997 [ 2027 | 30 (gggg)
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w|  AF o o My | st | 9% H9 | sE2
@D m | 9= | g2 |98 | GiFED
sl = (UNOLS) 3060

18 (3retolt) 56.4 | 2002 | 2032 | 30 (2547)
Rainier

19 NOAA ﬁ}i 70.4 | 1968 |2015| 47 | (1800)
Fairweather

20 NOAA ﬁ}i 70.4 | 1968 |2019| 51 | (1800)
Ronald H. Brown

21 NOAA 4% 83.5 | 1997 | 2026 | 29 (3250)

22 NOAA 57.0 | 1963 | 2007 | 44 (1089)
Miller Freeman

23 NOAA 2| ok 65.5 | 1967 | 2008 | 41 (1920)
Oscar_Elton Sette

24 NOAA 2| ok 68.3 | 1988 | 2021 | 33 (2300)
Gordon Gunter

25 NOAA 2| ok 68.3 | 1989 | 2024 | 35 (2300)

26 NOAA 2| ok 63.7 | 2004 | 2033 | 29 (2479)
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w|  AF o o My | st | 9% H9 | sE2
b ) dT A A | (HFE)
27 NOAA 1992 2022 | 30 (%388)
28 NOAA 1984 [2015| 31 | (2285)
29 NOAA 1985 [2017| 32 | (2301)
30 NOAA 1989 [2023| 43 | (2301)
31 NOAA 1991 | 2021 | 30 | (1200)
32 NOAA 1966 | 2008 | 42 | (993)
LV DELAWARE 11 (R445) .‘
33 NOAA ’ 1968 |2012| 44 | (891)
34 NOAA 1967 | 2008 | 41 | (952)
NSF
(Raytheon Polar
Services
35 | o (REaey Etison 1992 [2022| 30 | (6605)
Chouest
Offshore)
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s Y| = ! Ha | gst | A2 gy sEs
.| (g®) |q@=| =M B m |d= | 32 | @2 | ErED
NSF
(Raytheon Polar = =x|
Services X =
36 Co(RPSC)/Edison| CH 2k (ﬂéq:?;)‘_r"/ 70.1 | 1997 | 2027 | 30 (3780)
Chouest =
Offshore)
NSF(UNOLS
37 | SEADER 1976 | 2008 | 32 | (972)
38 | NSFLUNOLS) 1976 {2009 | 33 | (960)
NSF(UNOLS)
39 (Oregon Z2iH) 1976 | 2010| 34 (1150)
NSF(UNOLS)
40 1981 [ 2011 ] 30 294
(DukeEH) (640)
NSF(UNOLS)
41 | (Moss Landing 1981 | 2011 | 30 (539)
Marine Labs)
42 USCG 1 121.6 | 1978 | 2010| 32 (13623)
43 USCG 121.6 | 1976 | 2007 | 31 (13406)
44 USCG 128.0 | 2000 [ 2029 | 29 (16000)
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s
a4 | e « Ha | gst | A2 gy sEs
.| (g®) |q@=| =M B m |d= | 32 | @2 | ErED
NSF/od 47| 2
(UNOLS)
45 (Lemont—Doherty olot A=zl 715 1991/20| _ _ 2578
earth observatory < Ha 08 (2925)
of Columbia
University)

UNOLS(University ~ National

FHA BFe Adse o

Oceanographic

Laboratory System)ollx] ~A&S 4d3slal

<¥ 2-18> UNOLS 2AHZ =H AAM
~ = Hi

egyla uNoLss® M8 | 4 F |3 Slorr| U H ] eaus
UNOLS =& LARGE/GLOBAL
ATRAS|AATA(SIO)  |MELVILLE Navy | 85 [2516|2944| 38 | 256/275/267
== 2dHAFA(WHOID) KNORR(Manzanillo™ 2+) Navy 85 12518(2685| 34 283/269/199
QI AECH(Uni. of Washington) |THOMAS G. THOMPSON| Navy | 83 [3250(3250| 36 | 259/267/264
ATZASIAATA(SIO)  |ROGER REVELLE Navy | 83 |3180[3512| 37 | 335/301/280
= Eol ko1 A (WHOI) ATLANTIS(&+d 2M)| Navy 83 13200(3510| 22 291/264/271
BlR SE| PRSI PA (RIEZAHEZ
(Lamont—Doherty Farth Obs)|MARCUS LANGSETH NSF | 71 [2578/2925| 35 XTAd) rofit
OCEAN
5k2f0|th(Uni of Hawaii) KILO MOANA Navy | 56 |3060|2547| 30 | 270/203/236
INTERMEDIATE
ot 23l x| 5l 2Fed T A
(Harbor Branch SEWARD JOHNSON HBOI | 62 |285|1282| 29 | 152/225/276
Oceanographic Institution)

=zl =13

%n?')LT%EHﬁ(Oregon State|wEcoMa NSF | 56 |287|1150| 20 | 196/121/236
ZEotdeh =i = (Uni of
Rhode Tsland) ENDEAVOR NSF | 56 | 298|756 | 18 | 155/197/219
2xE3|AATA(WHOD)  |OCEANUS NSF | 53 | 298|960 | 18 | 179/169/250
A7 A5 2ked (SI0) NEW HORIZON SIO 51 |297[1007| 19 | 165/151/246
REGIONAL
B 7 Chol 2Fd 7+ 2~ (Bermuda
Ins for Occan Scioncos) © |[ATLANTIC EXPLORER | BBSR | 51 |288 22 167/136
924 o{CH (Uni of Delaware)|HUGH R. SHARP UD 44 | 295 | 598 154/183
AU LA HATL(Mos
s Landing Marine Labs)  |POINT SUR NSF | 41 |298|539| 12 | 127/162/167
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N X
2o7|a uNoLsE& M8 | o & |§ Slerr| K| F eaus
Fad/SZE=o|Ly
(Duke University/UNC) CAPE HATTERAS NSF 41 1296|640 | 12 128/109/198
= ROBERT GORDON
A FJ 7 A 2k 74 (SI0) SPROUL SIO 38 | 284 | 696 131/93/124
ZOo[|X|otol afFeddod A LUM
(Louisizna Uni Marine Consortium) PELICAN CON 35 | 261|514 | 12 233/260/265
LOCAL
Smithsonian Tropical
Research Institute(STRI) Urraca STRI 30 10 71/71/125
Skidaway Institute of
Oceanography/University of |Savannah SKIO/UG| 28 20 123/150/193
Georgia—SKIO/UG
University of 78(07.04—07.10)/96/
Minnesota—Duluth(UMINN) |Blue Heron MNN- | 26 5 62.5
UWASH Clifford Barnes NSF 20 86 6 120/92/70

3) UNOLS AT E9 &82 ditdoz tiYgEe] A5 (Global class)<
/SRS 7 (ocean/intermediate class)< 275%,

&
aglar A/ FAE RS A5-4 (Regional)> 2509 S 7o =

<¥ 2-19> o|=2| sfdAFM A2EH & F=

2o Global Class Ocean Class Regional Class | Local Class
= (X7 ) (2[2H) 8 ) (X[H)
| 2etd 50 40 30 20
Sholl B 2| 25,000km 20,000km 15,000km 10,000km
ME 70~90m 55~70m 40~55m 40mO| 5}
npetxtSMeld >30 25+ 20+ <15
HAZtehE(Y) 300 275 250 180

<¥E 2-20> 0|79 S{LATM A2EH B [ E A=
m2d A7M &#27|&F ol
(Full Optimal Year—FYO) u
X|+™ H2(Global) 300
i 2 &2 (ocean) 275
S22 (Intermediate) 250
X|2d 4 2 (Regional) 200
4ot 2 (regional/coastal) 180
X 22 (local) 110
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<¥ 2-21> 7|&/FxE MutE

g/4

s

TsiRyct
(NSF)

e Loz

(EPA)

B
(USGS)

57| & (science & technology)

K| 7ol 2FA| AR T 5F

(earth system science)
(tHZ1, =kt XA 22], F,
S8 XTTE, X THAL

N A e ol A =l S A
HHAX|EHe| B 2wl )

=

o/d

o/g

o/a

EtAF(exploration)
(AAHE X9 /Mef Al
e, X =5t MAXY 5)

o/

o/ad

off 2+ = AHA
(living marine resources)
(S st/ T2 M A

o/d

o/g

o/a

O

o/g

o/gd

o/g

=1,
(resources management)

+| A
e |
Bt | e

tu
il

EN

o
Lo

~
fon %
<
[=N
TR
o
0Q
=

o/gd

o/a

O.[U, |'|_|.||:|

=
hymetric surveys)
=, okMalsl, MAAXER)

N inle
20>

=

o/d

o/a

ol | ~—~

= of
0

LU S AL ZAL

(living marine resources surveys)
(CIoRd, 2x, BT, MAX]
SHAES FYR|S, MEE F)

o/

A FE2| =A
(geophysical surveys)
(53, A=, X7, EHE,
3Hx17(|23l:§/\4 =

0o 1o o
=X|(polar)
(23R ko] Bhsf g1
sfASE 8

20
2
x
=]
Hifok
lo
Rl
0z

o

2

o/g

3| Defaly
| 2]
2
gl_‘
i
In

-

N ES=INES
systems support)
Z21

r

HAA

2

NTs
Npe

Lot
00209 4

Hu fol0El ol —
Rall
20
0

0
N
oln

joi Ob
i [0 HIOW

ol
o1

o/8

El o2
240

¥

2

[}

niek

Ofn

~
4]

8
=
[=}
=}
=
(=1
5
@
8
=3
N\

o/d

S (uses ship time) :
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5) 2000~2008'd7Fe] Hl= S FATHNES] T AFEE AGS AR, g2y

=
S ALdetares A A4 d9e ddoer FHAT F5FAS Hol
(e}

Total Ship Time
Requests

o s 5P6 sPE, 24 583 S INE

SPOA SARA A5 = LIk
-

SPE SPa

=

A ANT a0 ( S ol
74

A AN

10

A2
30 T T T T T T T T T
] 40 20 1} 40 1]

T
150 160 140 120 100 an 6 20

900 - 1000
1000 - 1300

a0 100 120 140 160 120

O d74d g8=s mid ==l A% dds Hola oy 48 d8=S
A EW oJFGE~E)0l THE Bol E8ske e = 7 e old=
HA &&= 2des AEE Bola A=
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m 2004
W 2005
12006

=]
[*r]
(3]

sheq Bunesadp

2006A)

| AEA #2x(2004~

<18 2-6> UNOLS AH}te

—_—

0
r

ol fr= AT

L=NYe)
&)

A 2k

A8 150 Falrbs

HA =

O AT 5 (Global Class)9t A =9 TR Hu} =

gyl

F1F 5 (Ocean Class)= A

[e)
[e}

9]

Global
w2005

Global
12006

Global

@2004

)
2

@ 9 § 2
mﬂmn_ow:_«m._m

210

o)
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35 02004 Intermediates
B 2005 Intermediates
30 12006 Intermediates
2 25 r ]
2]
o
g, 20 — — —
£ 45 - L
| .
2
o 10 ~ — — — T T
5 w2y L | | - - -
D 1 T T T T T T T T Tk

O O N NS <
GNP A C S éfz?\ 5\}0 5\-}‘\ ?po-’ coe.Q oc ‘\o ®
¥ F A S E(top), T IHFE(bottom))

<38 2-7> UNOLS 7Me| E¥ && F0|

6) M= AR ATH Az

O

O

O

O

n=ro] 2004 949 WEF w=o] d|Y A (An Ocean Blueprint for the
21st Century : Final Report of the US Commission on the Ocean
Policy), sl A (The US Ocean Action Plan) 2 AlF A aAE
(Charting the Course for Ocean Science in the United States for the

Next Decade: An Ocean Research Priorities Plan and Implementation

Strategy)oll A 1749 daods Ax

20073 1290l WS Aol AFATAY PHALS FHs7] 8] o
gye AFATAREY] AY HIAE AR

node]  sffaeAd T Adde FAVHREe] Aot g dT
(operational maritime missions) &85 A H¥t= TG 7|REA[ o] 3}
Satsol al At ATl ek Vvt E AT ¢ %

715 ATk AdAS A 22O = AdEr] 9 Rt AAvIE
= deaAetH A ATA A

Hloro] A TS AnbA o = f H(size)oll whe} 57HA| 2 &5

=
=
=
oo
=
o
»
o
©)
)
&
ol
N
30,
o
(-
A
(o,

ATt St X (global class)«= 7Hd =
=

= ATRE] 37 A AFH
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-3 BgAElelA A% oWl HestdAel uE dATe] Baw wa
844 A9l W

S AWARES AFFSFaS oW L WSAES AT BF

- 9787149 (ROV), AHEFFAHAUY), o] o], ZRnATY Z7)
5

& #9Y 5 Y= AR 1P 2

O AA 447 9] AFhd/ s/ ABHT 5o AGA74d AQ]) A

T A HAdAdE S Al 201590 173,
20253 9= 113w HA i
“)I:

L ol

=
Owner
W EPA
| GLOBAL CLASS P B Navy
Polar Star? = Owner b GLQI?AL CLASS =
Polar Sea” e L Rainier Survey
I [ Academic .
Melville InstiELTion Fairweather

I Havy Pathfinder:
[ HOAs
I NSF Sumner

gusee | Bowditch
Henson

Bruce C. Heezen
Mary Sears

OCEAN CLASS

Albatross IV
Miller Freeman
Oscar Elton Sette
Gordon Gunter
Oscar Dyson

Fisheries

Seward Johnsor!
Hi"ialakai
New Harizon! G
Mcarthur 11

Nancy Foster
Ka'imimoana

John McDonnell Survey
: Thomas Jefferson
Lake il Bold

Kilo Moana —hﬂ*

[ REGIONALCLAS REGIONAL CLASS

Point Sur
Cape Hatteras
Atlantic Explorer® i

David Starr Jordon Fisheries
Oregon Il
Delaware Il

!
2GE - Hng £ w0 A ot 2007 2010 2015 2020 2025 2030

<38 2-8> HYATM(GHLUEATH R Z=AMM)ES ElHHE
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YR 1 YR 2 YR 3 YR 4 YR5 | YR6 | YR7 | YR8 | YR 9to 37
Q1 Q2 Q3 Q4[Q1 |Q2 Q3 |Q4]Q1 Q2 Q3 Q4 |Qf Q2 Q3 |Q4

PRE-PHASE 1
Requirements Definition
Concept Exploration

|
[}
Develop Preliminary Statement of
Requirements
Develop Acquisition Strategy J

PHASE 1: Preliminary/Contract Design
Finalize Statement of Requirements
Develop and Issue Operator RFP |

Select Operator -~
Develop and Issue Industry Team RFP |
Develop Design and Proposal |
Select Competitive Design ~

PHASE 2: Detailed Design and Construction
Detailed Design ]
Critical Design Review -~
Construct Ship 1 .|
Trials/Delivery/Post-Shakedown Availability ]
PHASE 3: Operations
Ship 1
Disposal

<38 2-9> SAY AFMEHMEE EH L XMa2|7tx|el 7|2t

O o2k ol whe}h v= AR @A 2 13F] et i ES
2008714 & 53] A @EVIHeR IEHJAAY FAH A

al
k4 38k o ako] AAE 9o, 2015974 & NOAA AHF 4%, NSF A4

=

R Global Class w ‘ i C
E (585 M +) - 5
S
I3 Ocean Class ‘ ic % E| % E! % E!
Al (565 M +) 7 Tt Te | te
R
C .
¥ Regional Class % HE %
(535 M +) 17 11,7 1.7

Global Class \ i
($115 M +)

4 il - Appropriated
Ocean Class 4 | C = Conversion
($65 M +)

ol - Programmed

<m<AomCWn

2007 2008 2009 2010 2011 2012 2013 2014 2015

"It is anticipated that the operator will apply for status as a UNOLS vessel

2 FY 2004-2006 appropriations for acquisition/conversion

* FY 2005 and FY 2006 appropriation for conversion; FY 2007 President’s Budget Request for conversion funds
4 FY 2005 appropriations for vessel conversion, operating funds in FY 2008 President’s Budget Request

5 FY 2007 President’s Budget Request for construction funds through NSF MREFC account (2007-2008)

& FY 2008 President’s Budget Request forShip Construction, Navy

7 FY 2004-2006 appropriations for vessel design; FY 2007 President’s Budget Request for vessel design and construction (2007-2012)
& FY 2007 appropriations for vessel construction

? FY 2007 President’s Budget Request for operating funds

9 FY 2005 appropriations for vessel construction

1 FY 2006 appropriations for vessel construction

<13 2-10> o|= LA M H=X A&
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M Polar

O Regional Fisheries Survey
B Ocean Fisheries Survey
O Ocean Survey

B Global Survey

[ Regional Research

O Intermediate Research
B Ocean Research

[ Global Research

Total Ships

2007 2008 201 2012 2014 2015 2016 2018 2020 2025
2005
Year

<38 2-11> |74 AFMEte| &5 FA|
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1

& (global) : 65m ©]%, 4 o7l &l Yt X (multi-ocean scale)

3l Y (ocean) : 55m ~ 65m, ¥ 7HC] 3l U E (one ocean scale)

1
Ay

f

A1 3] A (regional) : R (LES, ZES], A5, &H3l)

O e dAd 2317 F(2008.12 71¥) & ATUHY S oz 3
T Al 47F(65mol ), <l tde] At 273 (55 7 65m), A<
thare] A7 334 (357 55m), WA/ A thakel AT 124% (107

mbu::ul Coastal (= 10m and <35m) @ Regional (= 35m and <55m)"#fOceanic (= 55m and <65m) Global (= 65m)
<38 2-12> A28 78 slSHATH X
- AFUG TR AT 4775 (65mold) F IHNET R A4

Kol
oz 9T 4%, TP, UDAE, 209, w2dgol, oge o}, ekl

1,
g 7+ 159
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<¥ 2-22> FEo A7 M HE(65mo|4)
Vessel Name(473) Country Fool2 H=HE Es da
(Hf=E=$) (m)
Scott (HMS)
UK F=Z3(MoD) 1996 (13500) 131.10
Italica sl ars( )
- Italy A BI(100 A 1.1 Ria, RG1, Ice 1981 6000 130.00
1A)
I 9403
sl okSH
France 5l 2= 1995 (10380) 120.50
\_ =x| 5 2t
W Germany HaA 1982 (17300) 118.00
: 7 5 | —
MEYX| @ 2 crefstedfets
Sweden 2444 1988 (13,000) 107.80
(DNV 1A1 Icebreaker)
France e S 2005 (6600) 107.60
Sif 2Fst 102.80/
Norway 3D/4D seismographic ©17M 2000/2006 12676 121.0
James Clark Ross ]
| T UK CHEA 2 Y 1991 1 4
: (Lloyds +100A1 Ice Class IAS) 99 573 99.0
off 2kt
UK INFIEPN | 2000/2004 2236 98.70
(Gardine Geosurvey Ltd)
CtEsd 2= 1976/1993 2779
UK (MoD Auxilliary Service) 2000 (4652.2) 98.60
S EXR e ck=& 1969/1977
Germany e - 1991 (4734) 97.94
Germany off ekCh= 1986 4280 97.50
of 2FCh= A
Germany (E3 AfE/LhE)) 2006 5573 94.80
off 2F=H(MoD) (ag10)
Hydrographic Survey(4fg!
= UK (0.9m ice at 3kts) 1990 6500 91.00
o . (ClasslA icebreaker)
Enterprise(HMS) o obat
- v C = o o§|
S UK HSE o &EH(MoD) 2002 (3500) 90.60
(Hydrogoraphic survey)
T =
Echo(HIMS) I
" C 5l oks
' UK FSE o &= (MoD) 2002 (3500) | 90.60

(Hydrogoraphic survey)
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Vessel Name(473) Country Fzeg H=dE ?ﬁ-A i
(H==E=) (m)
DiSCOVGI‘y 1962/1992 3008
UK off kst MZAH= (4378) 90.25
y 2012
Tydeman )
Netherland CHEA 2 1976 (2977) 90.19
etherfands 8l 2kst/Hydrographic (Navy) '
CE N Es
UK (Li8l— ice class 1C+) 2006 (5800) 89.50
Turkey CtEx&s 1965 (2900) 87.00
off kst
France ErdEM) 1989 3559 84.60
(ICE II)
Netherlands CHEXN R ZTAATF 1998 2388 83.02
oo - (3785) ‘
. Ct=& oA+
Spain (312 1991 2823 82.50
. Ct=& oA+
Romania (=3) 1971 2495 82.20
Geosurvey
UK (Gardline Geosurvey) 1970/2000 1943 80.68
aff 2Fst/=2 5t
France (31 =/IFREMER) 2002 (3000) 80.64
ct=x &=
UK (L&) (Fully ice—DnV#1Al EO 1995 1910 80.00
Icebreaker ICE 05—HELDK-ICS)
CHE NS
Denmark ., 1981 2484 78.43
el
TS/ EE /AR X E
s _ Norway v (| A2 ) 2003 4067 77.50
T
Ocean
Endeavour
UK Geosurvey 1986/2001| 1967 77.10
(Gardine Geosurvey)
At
France (&=+d) 1996 (3022) 74.50
(Ice II)
Netherlands ct=x g3 1990 2199 73.54
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Vessel Name(473) Country FeoL H=HE 5 =
(H=E) (m)
Endeavour
2983
ESUNI
UK T4k 2003 (3680) 73.00
Ct=%
.?&;@ . Italy (Ice class IB) 1973 1408 72.63
Véarrrme de Gamboa 7
. RS
Spain (Has 2006 2979 70.50
o - A~
Miguel Oliver
‘ L Spain ot 2007 2495 70.00
Iceland ot 2000 2233 69.90
sl okt
UK . o &= 1984 1936 69.40
(gardine Geosurvey)
Professor
Vodyanitskiy ) 5 okst
Ukraine (L8 Tee belt) 1976 1498 68.90
Portugal Sif 2Fst 1989 2300 68.70
Scotia o
T L
= UK (Ice Class 1D) 1998 2619 68.60
NRP "Almirante Gago
Coutinho" )
Portugal off k=t 1989 2300 68.20
Spain ct= 1972 1524 66.70
e
Norway (AF/E=) 1983 1646 66.65
(LHY 1Aa)
SRS
Netherlands o 1990 1615 66.00
Rep.of Ireland Clsdgs 2002 2425 65.50
France off kst 1986 1837 65.00
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<3¥ 2-13> &8 F2 I7id g3 A7 HE
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Age

40-44

Number of Vessels

M Local/Coastal ( 10m and <35m) M Regional ( 35m and <55m) B Oceanic ( 55m and <65m) B Global ( 65m)

Number of Vessels

<8 2-15> 8N Y &2 APMEL A2YEH MEH BEX

AzAube] st FAE AW EW 2000~2005117F 282 0] HFEHJL
(2005.11 7157), A 1437 5 437(2008.12 7]5)0] AxH+= & FHS

%)
o A7 dxTt v om Fod

\
v
N

Number ofnvessels
o o
N
<

\

o

|

197{3,,974

Year Built

<38 2-16> 78 AFM 2H=HE

W< 5M5-9W10-14 (years)
<13 2-17> F2 78 II7IE9 =2 1447 AFM A= 8 E
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O A 1990 H-E g=r(227]), TH2~(107]), o|&go8%) Sol M B2
ATAE AL
25
20
—% N Il | 2000-2005
& m 1995-1999
s 5 1990-1994
£ 10 I
: | H |
: H . H i H,H, e Hom
g‘c}&f«‘?&é’ F&E g ESE ‘f§f@$ & &8 °9o§*~“§%§
& &
3
<38 2-18> 1994~2005E7IX| 78 =J1E dA7M H=x ¢
O &3 F7I= 73] dx FolAY dile] SR Y OH ofF AFhF 1f
wo] B g FAe axjo] 4 59
<¥ 2-23> wHEHe M Ax A ofaHxE HE
22 AxEO 2Y So|HU AE 2l ctFH & FostHgAFM

(% 70m, 1M E Ol4&)

A/2duEx MY nT2&2F =7t
2003 NO Beautemps Beaupre N A
2004 RV G.O. Sars 2| ef =90l
2004 Planet 2| ef =
2005 NO Pourquoi Pas? / 103m PN A

2004/2005 FS Maria Sibylla Merian / 94.8m NS =
2006 RV Sarmiento de Gamboa / 70m 2f 2k A1 el
2006/2007 RRS James Cook / 90m X[ =t A=
2010 Aurora Borealis / 196m INEEIN| =
2012 80—90m NE A=
- 70m K| /2| 2F A 2l
2012 100m(>3500) =X| L=9o|
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O ot wFate AFHEL YA A ATHER QuH Ae @
FEY ATHG TR FAGEN FHS Fu ALE FAsu I

e

R 4

recommended

— .
age 30 years

Global Class 7 Meteor
Ocean Class 6

e e

| = __

scheduled New Ice going RV

= Norway/Jan Mayen

Thalassa

<E 2-24> REC NPHYAD CISH siYystiTHe] 2gAS blD

PESE] #H | d7E
HE | " | T | F2 | &gk =4 30 iy
=7t My T=a| DP EH=+=d| Z|et | oY | #Ho|E |
(m) | &= | 4= | 3l | BHm) (m) /ol & (m) a8 | (m) 22m)
MDufresne| 121 | 220 | 0 | %7 |6000| 6000 | N | Y| 60 | N - >20 | N |>6000
oA Pourauol | 4 o5t 190 | 0 | &7 [6000] 6000 | N | Y| 30 |Vietor| 29 | >13| 8000 | 6000
z34 Pas? vehicles

heavy

L'Atlante | 85 | 300 | 30 | XI7 [6000| 6000 | N | Y| 20 |Victor| "2"; 9 N | 6000
Se1smics
Polarstern | 118 | 200 | 0 | 21 |6000| 6000 | thet | Y| 24 |Victor| ‘€. - - >6000
breaking
=H
Meteor | 98 | 330 | 0 |cHek|6000| 6000 | cHe | Y| 24 | Quest| — - | 7000 |>6000
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b | gw |92 (E2| 5032 e | ZE0 aa | ot | | | ATD o
= (m) | == | == | Y | BHm) /ol (m) [T Sm)
(m) AN | (m)
MS Merian| 95 | 330 0 |[CHEF[6000] 6000 N Y| 24 | Quest |ice edge| — 7000 |>6000
Some | 98 | 250 | 90 |oherl6000] 6000 | — | Y| 24 | Quest| ¥ | — | 7000 |>6000
Selsmics
OEEloH Explora | 73 | 200 | 30 | &={6000| 6000 | it | N| Y N | 22Md | - N Y
. o | x Tobi/ .
Hesperides| 83 | 300 | 0 | XIF|6000| 6000 | N |N| 10 | - | % | 3 —  >6000
A2l
Sarmiento 179
5 — CH 2F — — — — — — — — _
de Gamboa 705 (A&) f ¥
ICRoss | 99 | 60 | o |=x6000] 6000 | N | v| 30 | S | i 1451 10000 | 6000
autosub|breaking
A= | Discovery | 90 [250+| O |CHF|6000| 6000 N Y| 30 |autosub - 2—3 | 10000 n
James 8000 Isis/
o oF _
oo | 89 298| 0 |oher| il 8000 | trawl| Y| ¥ | % 8 | 10000 | Y

Baliic Sea

o

Mediterranean Sea 1%
15%

E Pacific Ocean
2%
S Pacific Ocean
1%
N Pacific Ocean
1%
China Sea
3%
Indian Ocean
6%
Arctic
4%
Antarctica

7%

N Atlantic Ocean
%

S Atlantic Ocean
6%

<38 2-20> 7E ATFMSEe &5

ol

o

o

O

u
-
u
Hu
ofr

Telde 2ARERE Ade] AEAT I 34%E Y wken o
A

A
AT7F 31%, At AL ATV 4% = ERE
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lce Edges
Mid Ocean Ridges 3%
5%

Rivers/iniand
3%
Deep Ocean
%
W Deep Ocean
Coastal Zones B Continental Slope/Shelf
24% O Coastal Zones
B Rivers/Inland
W \id Ocean Ridges
' Oce Edges

Continental Slope/Shelf
31%

<38 2-21> FHEHAT

x
1o
ok
ol
%
12

<38 2-22> AZE REAFMES &=
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O

AT AETH AFRE] ok AT AAR} 1Y e WF
=
=

Alelstars Aot T a=A FEE

Instrumentation Physics
8% 10%

Seismic Surveying

8%
Sea-floor Mapping
10%
Geophysics
9%
Geology

12%

Chemistry
11%

Atmospherics
4%

Fisheries
6%
Biology
12%

Biogeochemistry
10%

<38 2-23> 78 AFM &2 SHH Zof

O fredelr daer A
=
=

BaAb weh A Aue Azdvhd fUATA
of HaFoR 8T NP FEE 5004 TV ol

o
et lab, AFEY, HFARAEL At o=

a1
(e
3R
o,
o
o,
rO
-
N
il
o
2

v} ot =l
=
100,00%
50,00%
20,00% 4
70,00%
60,00% 4
50,00% A
M existing
40,00% 4
30,00%
20,00% o
10,00%
0.00% - T T T

Wet Lab/ CTD Wet Core Chemistry Lab Constant Electronics Lab Gravity-meter Computer Lab FPhotographic
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Ifremer
2008 OFEG fleet

85 PELAGIA Netherlands

LE SUROIT

THALASSA

ALKOR
HEINCKE

POSEIDON

56 France
105
74 France /

Spain

55 Germany
55 Germany
95
98
118
61 Germany
98

| OFEG fleet -

21RVs

| 6 countries
* Built after 2000

G.0. SARS*
JAN MAYEN
JOHAN HIORT

GARCIA DEL CID

Norway
Norway
Norway

Spain

SARMIENTO DE GAMBOA* 78pain

20
99
90

- 8 Ocean Class - 53% of European OC Fleet

- 3 Regional Class - 15% of European RC Fleet |

#only joint cruises
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A very significant
group of key
marine research
actors in Europe,
covering all the
eco-regions




[ % X &-1]

O 5ol HFATA
Nz GRT il N |
A 2.0 x| () o |
8= drds 2% m) | ) chal/g R
) . . KT (=4
CEFAS Centre for Environment, Fisheries and 73 2983 = 5 /ob2l 2l = 5 /Lt
Endeavour(2003) Aquaculture Science (CEFAS) (3680) | Hi;lg =
e =
Colonel Templer MoD, Defence Evaluation and Research 57 1005 off 2k
p Agency, Farnborough (1332) (F=3A)
Discover NERC Research Ship Unit 90 3008 X
Y P (4378) (sl
Echo (HMS) Vosper Thornycroft (UK) Ltd (VT) 91 (3500) .
(F==2/7| /812
Endurance (HMS) Hydrographic Surveying Squadron, MoD 91 6500 T
’ (F=E2/EZ=AP
Enterprise (HMS) Vosper Thornycroft (UK) Ltd (VT) 91 (3500) S
(F==2/7| 430
E t Shacklet NERC, British Antarctic S 80 1800 AT
rnes ackleton , British Antarctic Survey (4= 2= /80
James Clark Ross British Antarctic Surve 99 5731 T
Y CE/ESEN))
. . WNE
James Cook NERC Research Ship Unit 89.5 (5800) (3125)
.. .. . 2779 e
Newton MoD, Royal Maritime Auxiliary Service 99 (4652.9) (Al31/7|Ab)
. . e
Ocean Endeavour Gardline Geosurvey Limited 77 1967 -
(ct&A I survey)
: WNE
Ocean Researcher Gardline Geosurvey Ltd 69.4 1936
(survey)
. o X
Ocean Seeker Gardline Geosurvey Limited 81 1943
(survey)
Roebuck (HMS) Hydrographic Surveying Squadron 64 1088 o et
yarosrap ying >a (1350) (F=Esurvey)
Scotia FRS Marine Laboratory 69 2619 AT _
(Fo/3E)
. . e
Scott (HMS) Hydrographic Surveying Squadron, MoD 131 | (13500) =
(XI+#=2l)
. . . X
Triton Gardline Geosurvey Limited 99 2236 ~
(F=Esurvey)
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H% | GRT AT7X| A
El A O S0 X| (b
7|8 8= |7 HY =R ) |H+2)|  ci/ER
M=/
Aora University Marine Biological Station, Millport| 22 ATEMESHA,
Soto| 2 =35l
MLt E/=H
Aplysia University Marine Biological Station, Millport| 11 16.11 ATEMESHA,
Soto|2H =5 YA
Bernicia University of Newcastle—upon—Tyne, Dove 16.2 46.25 off M =
et Marine Laboratory ) (58.24) |Northumberland & &4
Calan The Scottish Association For Marine Science, 18.59 59 aff 2Fst
aanus Dunstaffnage Marine Laboratory ’ (116.8 ) ATEMES|A
. EH/survey/sH st
Bill Conway(1991) NOCS 11.4 8.4 Solent/H 2 /Pool bay
Scottish Executive Environment and Rural 176 AAL
Clupea(1988) Affal.rs Department, Fisheries Research 32.10 (381.68) | 23/~ 3 E A Sod o
Services
A EHEE
Coastal Guardian Environment Agency, National Marine Servi 16.45 46.6 &=l &/
oastal Guardia onme gency, National Marine Service . (74) A B4 ob/Solway
Firth-North Wales
Corvstes The Centre for Environment, Fisheries and 5995 1280 T=LHEA
Y Aquaculture Science (CEFAS) ’ (1550) SHM /S5
afl k2t survey
. . . 61 /2HEEY
Forth Ranger Scottish Environment Protection Agency 18.29 (80) | 24281 Berwick—Or
kney
MoD/HSS, Hydrographic Surveying olo
o4 oF
Gleaner(1983) Squadron(HMS/ML) 48.6 (22) survey
=4/l 2F
Department of Agriculture and Rural 546 |ofZH =5l o /M ElSY
Lough Foyle(1982) Development for Northern Ireland 43.5 (768) A/otdEHE
tmE EM S5l S
VT Ocean Sciences, a joint venture between oy =at
Prince Madog the University of Wales, Bangor and the VT | 34.9 390 o T A B B 25 o
Group
Roagan University of Liverpool, Port Erin Marine 9375 104.44 off kM =
g Laboratory : (227.32) otz =5f
Envi A National Mariti 49.79 2E2UHEE
Sea Vigil nv1r.onment gency, National Maritime 16.4 . of 25 o
Service (55)
Humber—Penzance
The Scottish Association For Marine Science, sHorst
Seol Mara(1972) Dunstaffnage Marine Laboratory(NERC, 10.50 ATEA —:#%Q*'/'—H-’F
CCMS, DML)
Li=/3k 3 od
Sepia NERC, Plymouth Marine Laboratory 12 12 H;K/cr,rtjithq:rl
(NERC, CCMS, DML) 2 /ot o
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(m)

GRT
(el ==3)

A7
tAl/E R

Sir John Murray

Scottish Environment Protection Agency,
Marine Science Unit

23.74

(290)

ol & survey
/EHE ™ Solway
Firth—Shetland—Eyem
outh

Sula

University of Liverpool, Port Erin Marine
Laboratory

8.68

(6.5)

off kM =
Isle of Man

o ot

Tamaris

NERC Plymouth Marine Laboratory

12.5

(6)

st stat/Ee|
PlymouthtH ==

/3k7-4

Vigilance

Environment Agency, National Marine Service

15.77

40.12

SR
A=l 9/Mid
Wales—Lands End

Water Guardian

Environment Agency, National Maritime
Service

16.45

51.31

HEZLEHY
A =5l d/Berwick on
Tweed—Thames St
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[ & 1 &-2]

&

O mgzo] el TA
TEfA
T2 ME GRT o x| o
o X (=] [ —_
e = m | %) dER
) Centre IRD(Institut de recherche pour le x| ed/ed of
Alis developpement) de Bretagne 28 198.8 (chk=%)
Centre IRD(Institut de recherche pour le Nl
Antea developpement) de Bretagne 36 4214 (ct=Hd)
Institut Nacional de Sciences de L’Univers x| ed/ed of
Antedon II (INSU — CNRS) 16 40.71 (3H25)
) L Institut National de Sciences de 1'Univers X|ed/ed of
Cote d"Aquitaine (INSU — CNRS) 19 88 (ch2 =)
) Institut National de Sciences de 1'Univers X|ed/ed of
Cotes de la Manche (INSU — CNRS) 25 230 (ch2 =)
Gwen Drez Institut francais de recherche pour 94 106 x| /oA of
I'exploitation de la mer (IFREMER)/Genavir (249) (ct=Hd)
Janus(&=4M)
(ROV Super Achille |Comex SA 30 (225) x| ed/ed of
ZM)
La Curi Institut Polaire F s (Ip x| /oA of
a Curieuse nstitut Polaire Francais (IPEV) 25 162 (o ob/af o)
Institut francais de recherche pour 335UMS x| /oA of
' “AsM o )
L'Europe (& ) I'exploitation de la mer (IFREMER)/Genavir 30 (264) (ct=Hd)
. 165.95 x| /oA of
Minibex Comex S.A. 30 (125) (ch==)
. Institut Nacional de Sciences de 1'Univers
x| /90t
Nerels I (INSU — CNRS) 14 =/
. Institut Nacional de Sciences de 1'Univers 12.33UM
X|od /o o}
Planuia IV (INSU - CNRS) 11.90 S |of/¢d et
. Institut National de Sciences de 1'Univers 22
. X|od /o o}
Sépia 11 (INSU - CNRS) 12.5 (40) [ed/0d ol
Institut National de Sciences de 1'Univers
X|od /o o}
Tethys II (INSU - CNRS) 25 224 [ed/0d ol
. Institut frangais de recherche pour
x| od /oq of
Thalia l'exploitation de la mer (IFREMER)/Genavir 24 135.40 /et et
BH2 Laperouse(1988) CH A 2FX| A
BH2 Borda(1988) SHOM 60 (970) T2 A}
BH2 Laplace(1990) (EM1002 S)
s )AragO(P "™ | Marine Nationa /SHOM 59 | 970 B A
class arine Nationale (830) sz ok AL
(1990)
le BHO SHOM (3000) | 2
. 80 | (3000 A sjoret
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THX oA A —— H& | GRT | &A™
H2o 7MY = (m) | (HI==3&) A/ =5
Beautemps—Beaupre | Ministére de la Défense (SHOM/EPSHOM 81 2125 x|
P P (Service Hydrographique Marine) (3300) (sl k/ch=H)
=1
L'Astrolabe Compagnie Morbihannaise de Navigation 65 1837 (3H2h)
I(NituatlialuelteEM/ Institut frangais de recherche pour 35 3559 e
(] ) . . H x|z §||- 5 %I:
Victor 6000 SATH=) 'exploitation de la mer (IFREMER)/Genavir (3550) (X|ztat/af 2F)
. Institut francais de recherche pour 946 off 2F
Le Suroit . .. . 56 @ Ry
'exploitation de la mer (IFREMER)/Genavir (1132) (ct=Hd)
Le Marion Dufresne II |Compagnie Générale Maritime (CGM) 120 9403 T
e Marion Dufresne ompagnie (10.380) (shet/=3)
Pourauol pas? Institut francais de recherche pour 107.6 7854(660 e
auor pas: I'exploitation de la mer (IFREMER) ' 0) (a2
Thalassa Ifremer and IOE(IFREMER / GENAVIR 745 2803 x|+
(ROV Victor 2M) BREST) ’ (3022) (F=4thH

bv

| yideugus

<20084

yiapya|
Zangy

fjad < (Eu
RN

) & Gopyright lframer 12/09/2007
:}ﬁow 20 W

QW BOW

0 WY

0E B0 E 0 E
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V-

[ & & &-3]

&

O =d9] g+
s odTMH(en) /4% 8% | KL, | Spad
== S |EE)| HA/ER
(1599) =el/dE
Gauss Federal Ministry of Transport, Building and Housing| 69 m /ol 2F
1684 _ S
(H5/54)
. aff 2F
Humboldt Instituto del Mar del Peru (IMARPE) 76 m| 1270 (3H2h)
aff 2F
Komet Federal Ministry of Transport, Building and Housing| 64 m | 1482 (survey
/EH)
Maria S. Merian Leitstelle Forschungsschiffe, Universitaet 95 m 5573 NS
(2006) Hamburg/Federal Republic of Germany (4493LT) | (ice—margin)
Leitstelle Forschungsschiffe, Universitaet 3990 x|
Meteor Hamburg/Federal Republic of Germany (Low 98 m = of
. . i (4280) (31 2F)
noise/vibration free)
Forschungsanstalt der BW fiir Wasserschall— und off 2F
WES Planet Geophysik, Klausdorfer Weg 2-24, 24148 Kiel | 010 | 1917 1 (cp= =)
Afred—Wegener institut fur Polar und KT (Af M)
Polarstern Meeresforchung/Reederei F. Laeisz (Bremerhaven) |118 m| 17,300 | (Et=FX=X]
GmbH AodT)
Sonne RF Reedereigemeinschaft Forschungsschiffahrt GmbH| 98 m 3516 AT
eme genet (4734) | (c4=2)
off 2F
Walther Herwig III |[Federal Agency of Agriculture and Food, Hamburg | 64 m| 2131 (2Ah)
T
=2 AN ME | GRT x| o
MY (213) FA/EF m) (x| dayes
Reederei F. Laeisz (B h ) GmbH/Alfred Xl e/t et
eederei F. Laeisz (Bremerhaven) Gm re A Ab/E D3
Aade Wegener Institute for Polar and Marine Research 12 (T'_/E)':'/'_
IFM—-GEOMAR/Institute for Oceanography at the off 2F
Alkor University of Kiel/stitute for Oceanography at the 55 1000 | (3 /=2t
University of Kiel =5/HE)
NI
. Federal Ministry of Transport, Building and Housing 950
. . 1
Atair Bundesamt fiir Seeschifffahrt und Hydrographie 0 (1482) /:‘_(}SEU;V;L)
Capella Federal Ministry of Transport, Building and Housing 43 455 RS
P Bundesamt fiir Seeschifffahrt und Hydrographie (552) (survey)
Federal Agency of Agriculture and Food, Hamburg 16 x| o /o4 of
Clupea Federal Research Centre for 18 (39) (2Ah)
Fisheires(Bundesforschungsanstalt Fur Fischerei) e
Soll/UES
Federal Ministry of Transport, Building and Housing /=2
Deneb . . . 52 969
Bundesamt fiir Seeschifffahrt und Hydrographie EEZ/X| &
(survey)
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=l oo /AS ME | GRT AT A
AT MH(218) 2Y/ER m) || cia/es
Haithabu Landesamt fir Natur und Umwelt des Landes 94 129.95 x| o /o4 of
Schleswig—H., Hamburger
Afred—Wegener institut fur Polar und . = o
. . Ssl/tHES/
. Meeresforchung/RF Reedereigemeinschaft 1ok
Heincke ; . ) 55 1000 ol
Forschungsschiffahrt GmbH, Bremen/Biologische (ct2x)
Anstalt Helgoland, Hamburg o
Institut f Mari R h, Uni it f Kiel Xl /e et
o nstitute of Marine Research, University of Kie Ok /b
Littorina /IFM-GEOMAR, Kiel, Germany 30| 168 “'L;{S‘T
) Institute for Coastal Research of GKSS Research x| /oA ot
Ludwing Prandtl Centre 24.5 109 (o4 okoi )
Afred—Wegener institut fur Polar und A= X[/
Mya Meeresforchung/Reederei F. Laeisz (Bremerhaven) | 18 o4t
GmbH (Ct=8/E8)
Institut f Mari R h, IFM—GEOMAR x| o4/ et
Polarfuchs [?S.l . e.to . ?g.mle esearch, : 13 16 (5 A Ef
niversity of Kie EAlER)
off 2F
Poseidon IFM—-GEOMAR, Kiel, Germany 61 1105 (5l /=2t
ZSESY!
Baltic Marine Service (BMS)/Baltic Sea Research x|
Prof. Albrecht Penck Institute Warnemuende (IOW) 39 306 (ct=%)
Solf /L E /ol
Schall STN Atlas Electronic 49 318 | §&XlgH(ct
=5)
Soll/UES
Senckenberg Forschungsinstitut Senckenberg 30 (165) XA
oAokCtEH)
il /L E S
Solea Federal Agency of Agriculture and Food, Hamburg | 43 770 x| gt
(=2
Storch Institute for Coastal Research of GKSS Research 11 x| /oA ot
. Centre (edotd)
Einsatzplanung: Forschungs— und Technologiezentrum
X|od /o o}f
FS Sudfall Westkiiste (FTZ) 19 | d/0d of
Afred—Wegener institut fur Polar und x| o4 /o1 of
Uthorn Meeresforchung/Reederei F. Laeisz (Bremerhaven) | 30 254 (EF%_‘E.7E|T—;,1)
GmbH
Federal Minist fT t, Buildi d H 1 A S xle
ederal Ministry of Transport, Building and Housing
. . 2
Wega Bundesamt fiir Seeschifffahrt und Hydrographie g 970 (/s;r;/e)y
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<13 3-2> A-Frame (Pourquoi Pas)

<18 3—-3> A—Frame (R/V Discovery)

Mujo Al o] Fo] 2= Box corer, Multiple corer®] 7ol FFHA =

A AL 5 AES FujE # Qe w0 AR AAA Al
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& (Split-Beam) ©. & A4 7]<mo] wxdsto]l A7) &3 AFEA(e] )9
=& 54 3 akdA e fAxAA =4 THs

O a3 712 1990l HojsHA sk e A7 wokz &85 =
ki 7oL . =, sEEZAEolU Aol F dE A =
g His AAse T A4 HERSRE szl dAE YERY
7] A ERSPEA o] Zofe] Aol 5& VIWE E=]ish] AlEeRelE. ol H
S AT FAlel wEl Astolt A 7= Ui o= Y v Aa
7b BArskal e A g Au7E HAaow, V& UES o] &3
W 5% 7S skl A ZokE siAsted 2Es S8skal U+

Multibeam Sonar

<38 3-14> 135t o{E7|e H3}
1t Winch % Crane
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2) Deep-sea Winch
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4) CTD winch
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O Multiple Corer
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Tol 354
O MOCNESS
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2t Asg A2 2 Towingg %H]
Box corer/Vibrocorer

Piston Corer (Giant corer : 30 m)
Multiple Corer

Dredge bucket

MOCNESS

TV grab (M=A5 2 AR)
Deep towing Side Scan Sonar
Deep towing Camera (Seacam)
Towing8 CTD(Seasoar)
Towing8& A= A(H&l&/AA =1 AME-71Hs)
MVP

Mooring system

O o o o o o o o o o o O O

1= P
2 A

ah, 7] A AIA
O Deep-sea Winch(?3) : 18¢x8,000m °F 18=
O Coaxial Cable winch : 2.549x8,000m
O CTD winch : 8.39x8,000m ¢f 3&
O 4% winch : 6¢ x 6,000 m ¢F 3&

O A-frame : 20%, =9°] 60~70m, & 9 m 4

e

O Marine Crane : 5% 15 m 9749 =

O Main Crane : 20 7 m 749 =
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