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<Table 1> Objective, attribute and indicators for tier 1 of the ecosystem-based
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[Fig. 1] Flowchart of trophic interactions in the Tongyeong ecosystem. The size
of the boxes is roughly proportional of the logarithm of the biomasses, while the
arrows document the fate of production (Zhang, 2008) «s-swssessersesssssesssssessssesssnsenanes 13

(Fig. 2] A dynamic simulation showing the effect on the Tongyeong marine
ranching ecosystem by the annual increase in biomass of benthic algae (15%) and
recruitment of jacopever rockfish (10%) (Zhang, 2006) -+ wwsessssssrssssssssssssiasessssssssssssanns 13

[Fig. 3] Schematic view of the NEMURO lower trophic level ecosystem model.
Solid black arrows indicate nitrogen flows and dashed blue arrows indicate silicon.
Dotted black arrows represent the exchange or sinking of the materials between the
modeled box below the mixed layer depth (Kishi et al., 2007) «weeeeersesenesuaseainannanens 16

[Fig. 4] Predicted nutrient concentrations for four year simulations in the northern
EASt ChinNa S@a :eececcererceeseetetrueteiiiiiitiiiiiiiiiiiiiiiiiiiitiiiitiiiiiiiiitiiiitiiiiiitiitiiotiiiietistiietsttersenss 17

[Fig. 5] Predicted (a) phytoplankton, and (b) zooplankton biomass for four year
simulations in the northern East China S@a :e:tcsseeseeresercretetiieiiiiiiiiiiiiiiiiiiiiiiiiiii. 17

[Fig. 6] MSC Certification [0gO -w-r-s-ssrssssrsresssssessissississniesis e 21

(Fig. 7] Diagram showing the results of the ecosystem-based resource assess-

MENE TN KOFQAL  rreereereesrerrertme i et et et a s st s e s as s saseas e 27
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AdER ol =A T Ak, 2ol gM =
2R 1A et F2o] dActdel 77t FFEHA Y
gFol 294 HEA S L8582 AEES ANAE AU EF o] 7]
=9 BLEE od&Fol F43] FUkst] AA AN FARDe] nZHAY Fa
e d@4o] vewth HIoe 1A74E 1t SAESUF BHsEHAA FaE

—_—

(<0

FoE HS I7HET Jen, Faxde 2e4Ql o83 Ages FoE AAE F
243 e
A whAl7] St g g2 B2 HEE BT 195090 20007 £l &3S

H %Y o] JANRES 50d Tl AY HHlE FUlstAen, o] HANA FH I}
SR} ot HEHow F FEL N2E AFEZ wAHJ dA 3
Fo oldAE L A7 FEol A AHF AAFS dE FEAA AL o]&HI
E AgolH, 1980l A 19909 10d B9t A= ogd £ & 25y FUhst
“AtHAlverson and Larkin, 1994). AAl & FolA o8 F = gREY oJFES HRF
o2 W2 JFaAd AAF Fo FdA H Lo F7HEA A (Pauly et al, 1998).
AA S ge] AGAAS A A BZE aHoM A7 F&o] E8 e n@HAH
SEvEe] FARLE AL BAAHE Holal jlor, old we oY= HA
a8kl ot 8= AAQd AHE UHele BT FGLAE EE HFolAM Fa
AEgE Hola Yo} (Zhang and Lee, 2004). o]k A|HdA FTAZ} o8 Yt

S AL F Tl o, WIOY 4tE A8 Ao wet 40 g
ol MFH FAE FAHo] ofstH L T

dEE Bsl7] fEiA AR e Wkl Aol MR AR A=E

I U FAfFHS et A ATGEEZ) AZA F3 8018 FHTAC) #
& oF3tsla 9o, 199239 A ojd(Responsible Fisheries)oll #3+ 3}2]9} &
273 73] o (UNCED) S Agenda 212 A4 B3 & A3 Ad#AHE 14
It} 19951 9] UN Fish Stocks Agreement= AE XA oJHAY o] L1124 9
et 278k Atk 53], 2002 Qstil=H A JHH G A&7 sl g
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AA AA3Y (World Summit on Sustainable Development: WSSD)Y' 9] o3 322
BHAS LHE ojdae o] Ags 248 ¥ ok

AFH oz FAAAe Brber A AL FEAA 7HEF A, ARANE, o
A 5 Ul 24%E 333E &9 1950d ol N#EE Beverton and Holt9] 7]A]
T 984 BEAZAT & Frh AA o EFL A FAHAL T2 Ve W
38 xHstAIR ojg o= 3 AHEHE wste FFT FAIEHO ATY o] HA
okt ol gk Ay Wst= divf FEoly AEA FHEo] dojd o] Fo Q149
Hug IEATleY B2 o] vk 2822 FARAS #YstEd doAE
BeAE 788 Je BEE Y AT F52AEH AXA, AYH] JEES
BEAES AHste AEA IR Ay dE =Y et Ao dAe A
A AANAE ojF oz QT AU W3t e HA ¥a jon, Jrod
o2 A% AEA A3 RUEE HA Fa Joh 28U AE7HeE AYE FA6
7] fiEiAE AEA AL AN BHAAY AFBIte) o]F ulgoR 3 oY
#E 7t FPEoof gt Zdd o FAAAES Frteta #FsEd A5AHA g
1% HIYoAN TFERY/Y B £ AHAZ 7123 B oz ¥a o
Aol vt glow, olF 93 A+ gdts| A QU

A A 71 ZAhF7HE 918 FAO(2007), CSIRO(2005), ICES(2005) T4+ o
g BHARES MLst] AAF b o, oS HUME V2 AASHA Fa
Atk "FH MSC(2006)9}F Zhang et al.(2009)el A= AEjAl 719F 243 7HE $g 7]
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1. AAT =5 B7}

A4 WEL ANT GH AdNA BE, FHFAL AP skl 4ol
Fasta, 4 2 4% el A9Fol Al FrhAch ol HIL B3 AL
4oz dAUE FAHE ALl olgio] AW AArtFe] @ Fx o] of
Yol 9% a7t F7HAT Russell 1BDE oA BAE oldhs] Ho= veygl
o}

S=5+A+G-D-Y

=, o= 3 2719 AdF S os d 2719 ALF S; Alolddle ¥ A%
AL AR mE FFTF GOl I A It AAAEFE D R o gl 9
o APEERD o ¥F Yo 97 Haadle]l A& aE= ARl AdPrtE
A= 24 82F B3] Fodste AdHFe FAHA W
a8ttt ole} Zo] AT FEAM Y FAARY Wl ALF HEd AdEHE 24
A AT A, AAAHE # oA T odl 7R &4l dig "bE R O
Hu o7 2482 ARkl &3 e AHAY &40 M E dFS LA
g

AEH oz FAAAS Frlstes FAHL AdFe] oA WEs=rIE ot
I Aol teiAlE olge] JFS dohlle Ao TR AdFe dofste
de AR gxzAbel ddste HE AT 9488 AdFe FH4E 5 e IZE
=4l 7 ®o] AHEH I lth(Zhang, 1987). AtA€Ig7F Bdd= AA F 7}
A AY, & AT ED(surplus production models)# 7 FAAAF 29 (yield
per recruit models)©] $1THZhang, 1987). ti7l o] F+ AL 2d& A&t AAH
gle] Fa3 A E BEH S G FHABC)E T3 "k



2. BFA A7}

shehel ] AAZ o] FAX L Y ofGPe T EE T ool oFE] el A7

4 EE 2HA0E 9T o U RS ofde dEAUL WYOE St

W oEAd Bkl Fayel 445y AAF AL 1980¥H EuE o tHMay,

1980). BHEALoIde] ABAH FEHES PRGFHA 2% /EHA a9 F
X

AZA o] UE UE I AT -2 BAG o] #BAsE S
313 3}e] Helgason and Gislason(1979) MSVPA, tEx1 9] g% FARIS 7
ottt 2y ZleFQl 2dL G A ool &l wEt TA

8AL F I BE I ol oFol A AAdHE Be 2ol AFAHE
dojd & 3l g ofFo] &3t o Fo] o]Fold wf st ofFo] HE oFL=E

RESH 4352E F 71€4 293 #AEe Ad#e o] Mo ALH1
Atk o] 7he-d shbe]l A8l WP AR FojFo] dojub= oA A
F o]F9 o dis] AE JletHA F oldFE AASe AP Z= 2" (Linear
programming)< ©]-8§3te AR EBEX A FTLIS A (ICNAF, 1974)7F AR T F

gAe] FF =Tt e £ ], o] AEAAE Z ofFel FIHEAHH
(TAC)E AARHA FAl A o]F] digk TACE Z oJFo| duigk TACY Fru}
2 A 243U THICNAF, 1974).

AESH Fage 7€d oy #EE T UE 4B HHe AdolEy
A TZE B4 W oltl. Beverton and Holt(1957)7F 7V WA Qe 3z =
S AAE old, Houghton(1981)& o] Rd& HFAAA 72t |z EEo|¢o
talA A 8893, Murawski(1984)F Georges Bank EZoj ol i) v 7193
g 2dg A &34tk Shepherd(1984)F thEold el 7MY 3 AT 2dE /Estd



A, AdF-7IdE #A Bko] ofyEt IAFHE o] Bl IIAFTH o] BEL
93t A7l gi-slg ofdell HEFH A Pikitch(1987)= Oregond flatfish o] G ol
gk Al FY HEB7ANFE ZEE RS, o] EdddAM e dFEE & Hii
HEE AMSgon, 5719, AAAQ W, a8 BEAre =83 2 e
S5 wWFs flatfish oJd] ALHAHE
A3 EFFFAAE 2dE JEste] #AEEES A =, o] EdoNE oA
T 7heH 7PE 3 FuE 7HAE Y A A AT E 2H43A g P
< T A =HqF (fw)S TAA ALdB AHEI=E AL
gdolF Ee AL S EFold A o] &ste HEgolTold: TF H&

>
ol
bl
32

A3 Qe Seo and Zhang(200D€ 3 2o Fx7lolln 2ol Bol ol % @
Aol F 449 ol §Fejo] e AAWAE FPshart

3. EIA A B

ANFAEA = TEAEATY e B ol A=A =Y ddesE
el A5 Ve R . FAAE S fFAHA N shte] FAYolER o]l
o3 Aol o]&2 AEjAl FFS mAA Brh AFTHA ALHIE Fo4I AH
AZFE FARLE mid oy ez duhg o g3 of st=AE 2Ask= Aol
F FHoAH. 28y AHAE st Hrbe AdE Eviy oA oFdoEH
efoll A ARA o] WIAA H=A|, 7 ol wpE At W= oy
A g dFst=d HAe T Yo

FANFEL AFAEA N N A5 A JFS Aol Fvhe FARS
AL glen, o] oFARE FAOS Adojdel gt FFX| oA Ad=zH i
I (FAO, 1995). wehry @do|Fe AYFS ZE=E ste AFHY FAAdA
HHS H ol ARHA ¥ glen, o] Wil ojdo] AL Tz sl n
e 9= A aF&iol Itk Ader Mo 2753 UHGislason et
al., 2000).

ojgo] AEA mA= FF2 o 7R FHE Y Sl A7

T
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AL JE AEFAFGFY 25%7F H7IHL e Az B v 3l oH(Alverson et
al, 1994), #< FAOY R gstd #7]ze] 8% A== #ad A= A x
At (Kelleher, 2005). E3lolA= vltpriEe] H7ld &S Ho|2 o] &3=d o]
H7|ES Fe 25 JA AF 1/3& AAIFATHICES, 1994). =3, HFEEo|H
Folde A AHAE L33HA FES AFHEES FolAY F4E HsA
Hed, oW digolde AFol 1de] oA HA Aol g3 A3dvE Eivt
UTHICES, 1995).
ojgo] AejAl WA= dFS AFAHJA G THA FHE Uro] A4
T o AP e FHsks WHde AFoTol g3 A3 L3HE WA A
S TIGEA, J8Hs dAdSH FFoldEe offgZFe SAH}AY, ol A%
AIRES g F Jted HrlHE ¢S TEHER, BE AFEF 2R 1% AAH
A WgtE SAsE WY Tol Aok 2y ojFo] AHA nRE= 7HE A<
T At dEsr7 4 1 oy o g2 JRAT e WA T} AR
HStE 2HetHA FAl FFDEAY T2RE WPAIT. FUIHoEE AT 7
A 249 Wstg 29 £k Jed @AY AXAFEoRE ol TS FF
setAY A&t AV U
A A Tz 75 oldstr ojFoR 3 AL FIFE votstr] s
Fe AYA 2dy A7 Hol gk A7k MdE AEiA 2do g o]&
Al e F2 A9AH Jdth ojd REELS F9 Jl9 FAguEHE HE AR
Basigon, ofd 2de Qe dAE TIA I E Aol ol AR EHS LA
7171 W&o ool AHAd wWXe dFES FE8] AHIA EIAdt. HaH
Anderson and Ursin (1977) 2923 He|H %9 Laevastu and Larkins (1981) R¥E
< odE AEFH AR YR oA ¥ EAFNH FAHA TFIAIIE
el AU ol EAEL g o] ARt A eng g Ao gyt
717178 oJ# Rl o5& AHEste AEA AL olsfistAY A d4E dF
3t AL E/bsstdth A2 EoA, AHAE TS dE AE Y AAE o
FgeH oz A ste AEAA AuA 2dol| digh A77F HA s A Yo
7Zlel= AEA Aoz SdFAZ AAF 98 2 (Larkin and Gazey, 1982)%



Ecopath (Polovina, 1984; Christensen and Pauly, 1992) =¥ %9] 1t}. Ecopath =€
< Z%F7Y 29 (mass-balance model)olzt e &=t shte]l AEjA ol A
ste gdF (32 AE 25 dF A A Fx9 FFo HIes FAY
A, o] Fxo Mske AA e Foizl 7I3bel s s FAEAY FHE AR o=

A3 Fu}. o]F-o] Ecopath =&-& 2AAZ] Ecopath/Ecosim (Walters et al., 1997)
2do] Mg er o}&# Ecospace ZEE /NE=Ath Ecopath/Ecosim EE-2 7]
£ Rl 93 ndy TS APA RERA o g3 ARSI AejA

2 SFAE HEoew ALAQ oA ‘AHEH 9FE 24 (Ecological
Risk Analysis, ERA)' 2= WS 7WEste] S5 ojgjo] QA nAe 9Fs
Brtste ojdd et AdHd ol Ut FAZIFU A A L3I
(MSC, Marine Stewardship Counci)ol A= BElAES n&dt= Frlol A QA%
AE Agstz o A2 vy = QA 7Rt 3457 2 Agrad AT
£ St N2 WHS B3 I} (Zhang et al., 2009).

7b. ARk g e 8

FAAQBYE ADAA ZEAAE ALHOR o) g7 U5 AAFE FEOIA
BNE AAYHE FHoRY AR WA FEOE WAL, T #7

A7led BEE 7o gtk
FrasiFaP S TR o]F FAFA/N LS (UN Conference on Environment and
Development)9l Al Aj&id oldltt 21 (Agenda 21) 59 FF2=Z JEHAE 7|wo =z
hE o Aeie H¥E FoEo] HEAA HAUAY. ofdT 212 sigHed WA
derg #e R AT A A A% HaIwe] A&
S FRstL Yok 53] ALALY ol &F SHRITE A TIAY o] /<

g WS Az E okt 21de dASd FEHE H ARAFH AL
(Z2a A), AGBEES (2239 B), 34 AFA=ALe ASHH o] & &

& (Z2ad O, FART 59 U 420 AVAA o 2L BE (2
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Z2ag Csh D7b F2 ojgish #alo] v, F8e AN A% A2 B
o 2E, Beold Bel U ABET AEF, AAT el WA, 2L %,
15 2 A4R9 B3, %

2
-
2
)
oX
lo
ok
o
)
s'.L
1_‘
_‘
N
e
&
:
Lo
n\l
j>
=)
ofN
ale]
\

1995 AAA Fde oJFALEA (Fish Stocks Agreement)S 3] %A E 21 9
714 REF ARAF o8-S BXZ st Uk o] FAL oF HIH, AEC
A EE oA AEAA o8& AAFE Jon, FAxEe] AFAES
O3EE BE3ta, ogdAdY &3 o] &S 1Ay 93 =X E A3, A4
o] HA o] &E o|Fsta, dAF 9 EFT S WA s AHA HIHY AHS
APk E=S dold HA AHE VK FYolgte L Add gisiAE 4
4 e Y 2XAE A3t AP EF e 4B dFHE AYs webA,
1995 ojF AdgE AgFARr 7 SAHAYE 1R FAHF BE 2 A9
23] (Commission for the Conservation and Management of Highly Migratory Fish
Stocks in the Western and Central Pacific Ocean)’, '#% tA%¥ A9 Y3)

(Southeast Atlantic Fisheries Commission)’ 2 'A% ¢1xF A U3 (West

Indian Ocean Fisheries Commission)’ 59 o2 EF AHAE 7]¥to g 3= o
A dFS st U dE EH, 7 IEFELS ST L ogHA A F

WX dFS HagA AL e gFE /A D Utk ol F
A8= dxsta ot

15S 77 3459 Ao v A7]7] 913 20019 ‘3
SFBEfA W APojdel #B3I 3]2] (Conference on Responsible Fisheries in the
Marine Ecosystem)& 7#H3IATh o] oo e dAY ddolF: T4 FEUd
o] FAAAY BEF ol go Attt A3t A e AEAY ol =
28 84S neste odHE WFE AASAT oEo] 20019 S FAENA N
AAojgdo #E Fol7kH|= A (The 2001 Reykjavik Declaration on Responsible
Fisheries in the Marine Ecosystem)’ = @3 &l A @z 248 st
=% dasta

2002 9¥€ QaspdanadA AAHE AEVbs g 3B AAARAI



(WSSD)l A= o] 3 AlE (Plan of Implementation)S eHst] AHAS 7|ute = &}
= olgud et AdsE SAFAEA Wl Adoidel #AFE HolrkH|a AU Fu
stod, 2010@7HA] AElA H2We =9 e AnsAT o] Qo o|FAY L =
7h BEE o =& ol F8 Aty H U] LA BETEE /A, AH
AS LHstes e WS o183 A ol #d 54 58 LA
metx AEAE n8E FAAdRE Y Eg3e AuA WY T A58 BET
2 4 d glo] A= kA
2 o]&3tE Aolth HFAHA v FAAAdAHAANE AL HY =
g 24, 28 o8 EYHT s AAste S I a8y
2 Tk ] AEAAA E 7 ARA &3, A TAHLL%
H BEH 848 AATELR BEGUA FAAYAS HAHSA FAXANTIEA o)&

Aok gk Z, AGYHAS A% A8 ANAE AEHoR BE, o3
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A
lo
N
I
o,
o
Fo
N
grlL

olgt & 4 3ot (Zhang, 2006).

AEA 71 R E A AT o F¥MEE s AY o3
o] AejAL &9 7wl vAE FFS 2HIT M2 Jide] AuHA 7 GE@A
HE Aosior vk AuA 719 FEINGe] Bl AAJ] 9EE 7] HAsiHe
3 97 A= Adsolo @ o] A= (1) A YA FH Yk

gt
ol
R
2,
T
)
[*]
N

2 S#A, 2) FAFEE OF, Q) AdHelxe HE, (4) AHF
BABHA o]o] Fo QA4AE AFHow X st T £ ojob stk Murawski (2000)
= AEHA 719 GELHE ALY FHAGFER FFoYE AMTE E AAA
HNEZHE H =2 AHE3H] FYstdnt

Ir

U, AHA H#ried

1) Ecopath/Ecosim model
FAeNA Y FUYAAZE A5 Polovina (1984)F= Ecopath =2&-& 73t
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o] 2d& Christensen and Pauly (1992, 1995)9] ¢js] B = o], FAx}Y e 3710
g $8F3 glorn HIToe SAEH Al2H (farming system)s E43=U%®
8853 9t} (Dalsgaard et al, 1995).

Ecopath 222 A Fxo 7|%5E Ags] F= g A4 SXHXE 4
Aeta o] ES UE AHAY FEF BT F JEE dFE VITE A Y
ot 13y, Ecopath= A Fd7x FHd @ddds 2o £ o) IH]

ro

B8 4 1= Ecopath/Ecosime]dt #-2& AejA] 938 mdo] s} o]
2de nRHAPAERE o]Fojzl Alxdloz A3 AEHo|AN FILHY HIE
EAt=d A2 4 9o (Pauly et al, 2000), o1l &3 AejA w-3& o33}
=d A2 ¢ Jdrh

TeF g AAEA W FARBEEY oY -clEFel B BIYHZ JHEE,

Ecopathol| A 9] A#&wd =l o Ao 93] Aol

filo

ofl
[l

()9 AAF = ()] AFF + T AF (D)) 2HF + ()9 7|E AP

ANA = B4 B4, 54 A2 Ad3 B4 BT FUE A QA U

T = % ooz FR)ol. o] mdd Fedr] @ 7B

08 Azt 7 YBE O AL B/ AAE 1) (/B ratio), 4%/ AA
| (Q/B ratio), ®o]ZAH] (Diet compostion), & &% So] ¥ Hr}

o
)

2) AEA Fx% q5t4 AFH oA

Ecopath 29& FQuithEagel sjdauiAel Agstgch o e EAss
AEES AU SA40) TN e 2R e ¥ 2 2§ UiF AA%
3 AN/ AAG 6], AW/ AAF ¥, A% 8P 59 A=E AT, 24 1F
o & HolFo] Wt wo] THA EANE 4434 Fig. 1& SR A%
AL FES JUA 5FL HAFE BARe|th of TN 2 1§ A4
271 ARAQ 4AF 275 yehie, AZEe 7 189 dFuAlT F4E
£ 2494 Ao BE duxe] 5L Yehit
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2dg AREStY UEHd Bog2 ANAE AAFH 2IEZ sgTFe] Z4Z wd
15%9F 10%6% F713 oz 7143t AuA W AETe] HES AlEgolAd ¢
3 &3 Aot AMHESL FIIE old FHAstY AHsteE EAAATE
(Epifauna)® 3§ (Gastropoda)?t ZA F71slR i, 29 Eg9] 71l

&g o7t Frtstdrh wide, F5F (Cephalopoda)s ol# 3t A9z a3
2 g A Fo] FAsA (Fig. 2).

3) Ecospace model

AA AeAE AHA +2ED (Ecopath model)°] R F& #+24 dyx 38
Hop ER B3 S Bt m3 AA] AuAE A 9829 (Ecosim
modeD ol A YERG ARt A B3¢ AgAAE 7T Ecopath/Ecosim ol &
A AEFO F7F EXd dd 247 7FEHo Aok A2 Ecosime 8 824
2 E3AA ga A FRdol#t X2+ Ecospace ¥ (Walters et al,
20002 3T AEA] AAste A2 AEFS FHAQA AXA EX B ol
As XA digh ARE AFsrh £ A2 AEFY] AAZFH EF T 49
S A3 §7hAQ M3t 3o MAA Yol EAste EA A gk A4

AEF) 987 AMHe J12E ¥ TUHH REE ABUA T FE YT
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4.5

4.0

3.5

30

2.5

2.0

1.0 Detritus : Phytoplankton

[Fig. 1] Flowchart of trophic interactions in the Tongyeong
ecosystem. The size of the boxes is roughly proportional of the
logarithm of the biomasses, while the arrows document the fate
of production (Zhang, 2006).

20 r Epifauna
20 ¢
Gastropoda
#Er
w1
]
i}
E 10T Moronidae
2
k=
v 07 Adult J. rockfish2+
=
il
5 0 ‘ Cephalopoda
1 2009 20 a3
_EO |
_]CO .
Yfaar

[Fig. 2] A dynamic simulation showing the effect on the
Tongyeong marine ranching ecosystem by the annual increase
in biomass of benthic algae (15%) and recruitment of jacopever
rockfish (10%) (Zhang, 2006).
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4) NEMURO model
dUYg - AEEZHIAE - FEZHIAE (NPZ Nutrients - Phytoplankton -
Zooplankton) 2E-& gl A AxFAdaA HEEY g5 ZF FFHIE F83 =

T-olth. NPZ B9 st A= i/l sk el a9g ojsj27 5 A &s)A,

g B AFELS AEIAsIE A9 F glS wdde A o BEJ =
48 Abggth £3], AHA 249 Z2de AA sGdIAE o=2A e T
UA T NPZ &2 A H3te] dF-o|7] apx|vt AxFFAe] A A4S
xds=d 83t &8 A Aot (Franks, 2002). NPZ =4S v 23 QA 2L
o] HgLe HANFEE FM A F2E AA $A4 ZFsA T@sE He =
g T3 Yt (Kim and Cho, 1998).

NPZ 2de] stz g Y sids ddos 7/idd NEMURO RE2 AlA o
vete] #HeziEe] 20000 9] NEMUROCIA 7MEH s faifelA A=A
NEMURO =2 Ede WsES Hrista, Zd 7E ZHS AN Add
AgES Z9d HE Hustd AGHY dz Ade st ATHAG. FVAE
= 718 294 olF& NEMURO, A9 3dsts AT HHEd AuHA =24
(NEMURO; North Pacific Ecosystem Model for Understanding Regional
Oceanography)°] &t M3t} (Eslinger et al, 2002; Kishi et al, 2007).

NEMURO =2 Hejg e odd sidd@ds st olsisty] Hsto] o
Ao HLHAT. NEMURO RH2 dxd FAEZFELS IIAA AHAH AT
(Yamanaka et al., 2004)3 KNOT (Fujii et al, 2002)9] A-g¥ v} gJow, Aita et
al. (2003)2 x4 FAEFELE NEMURO =dd ZAgstel AP P, A-7%
KNOTel A 83ttt Yoshie et al (2003)2 AA A-7d TEZZIAE FF I/
ZHE Hhsted o] Rd g ARSI e, Kishi et al (20042 A5 B FS] A%
frE AEHCAE $8te] NEMURO 2dE& A&ttt A2 o/ AoAA g3}
o o3 4% =d3 NEMURO =Ho] Z3d NEMUROFISH RHo] 7iEso] &
SHEE Folok HEEAEE Aofdd HEHUT (Ito et al, 2004, Megrey et al,
2007). NEMUROFISH =92 7]22< NEMURO =Edo Aoz qstz =d
A= 2 d¥9 Al oA7E

=]
8
5
0
o
O
w
2
(e
o,
3,

K
o
i,
S,
lo
i
offl
>
il
e
o



X313l NPZF (nutrients, phytoplankton, zooplankton, fish) E@ojt}, o] R e
b Fol dig ofF vs dAe R dH, o] AR FEZSTIE TS FF AHoldok
gt ovA] sEe g g 7|2 NEMURO 2d3 FdatAw, 71&9 1171

A FAALL ofFEEol FIHEH, o] ARFEL oF9 Hollt He TEETIA
<, oF7F st dAGRVIEES dEF % AFH d2HE AoE 2AHY
31tk NEMURO.FISH®] Aol =432 =& Rudstam (1983)9 &3 tix ¥ Ho
(Clupea harengus) 2.2ol| vl&-S T3 Ut} (to et al, 2004). IH, oJF9 Aol
WA= 71FERE F7H8H7] Y98 NEMUROFISH =9 AR 388h2Q 7 &
A7l 2ol H M Fo T (Megrey et al., 2007).

NEMURO Rd2 ¥ AAYHAE 7|wtoz oo, AELAGA T Ao
2 II7HA IAE] tg 27133 olE Abole] WiEHAHo® FAHAJUY. 742t
T4 A= AAE (NOy), d=EF (NHy), ¥4AE #7134 (PON), & #7184
7174 (Opal), T4FE (Si(OH), 4238 AEZZFIE AAF (PS),

o
s
A HEEZEE BATE PL), 428 s AAF (29), d¥8 EF3E A

ol

g
o
il

S
z
A
2
ofl

HEEFIE AP FEERIEE (299 AME, WAl 2l Yo 23HA] &2 A

Eoll o3k 2o 7 QI &4 Folt} (Parsons et al., 1984; Franks, 2002).
NEMURO ®22& #gsto] 2002958 200597b4 ) A5 AHE3|A 557

3 AxAYeRAL Ao mE FEEH F-AHASEFIAEY HMES FAY ZHde

Fig. 4 @ Fig. 59 2. 44383 5 - AESHIAEY HE2 AR AT 7

sha,  AEREE ofsiAl dgmed, AEEdaEc] AF  olgste Al
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. Decomposition _ _Enestion
Si(OH) )=
\\ Large _— " .-f"i *
%-.,‘ Fhytaplankion iSinking &?, I/ @@ Fredaliry
%;g., v | Grazing v, /% Zooplanklca
N Lo q@:
. X \{ Grazing ~ =
olosynihess - _La_zw ________ L
L ESpIALD @5‘ PL
Fhato .;"E“H ] Large
synithisis o & 5%.% Zooplankton
Hitrilization] Phalo- &g‘? A T 1
aynina & ..1.... {{}- y ‘;: t:;'l- i ;ﬁ
N3 i8
e Zs )
l Pholosynthesis / r . e
| - LY 15 =
i T ; all
o stracglular & i Excralion & % i gf:lrll;llanklan
L ErcrEdion = | 1 d:-?}
T &ﬁ'
2 Decomposition PO M : 4:;:'5}
= Eneshon
%P Digsnlved i IE}F':lrlu.l.llll.i.ll:l,
Organic Matter rganic Matter i
'Smhm-; ~<4— Nigrogen flow

= === Silicon flow

[Fig. 3] Schematic view of the NEMURO lower trophic level ecosystem

model. Solid black arrows indicate nitrogen flows and dashed blue arrows
indicate silicon. Dotted black arrows represent the exchange or sinking of the
materials between the modeled box below the mixed layer depth (Kishi et al.,

2007).

WEES gdo] T

4% 4EEIAEDR §
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[Fig. 4] Predicted nutrient concentrations for four year
simulations in the northern East China Sea.
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(Fig. 5
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7 9 11
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and (b) zooplankton

biomass for four year simulations in the northern East China Sea.
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ok G EA 7N AR 3 F dE

ot

A7) s FARA A AR F AW D BeANEDORA 5T
Y J9E B4 (ERAG TAsGnANNN AHAE nelshe BAP,
ol A FA AEA A9 AARApEe] el 2B,

1) BEsHE A= £4 (ERA)

SFAAE AU 8% 4 (Ecological Risk Analysis, ERA) ®¥& 7jutst
o olge]l AEAA mAE FIFE HristH, ol HlEoR e AEHA
(sustainability)& 7}ste] ojd#E et AL o]&stx Utk ERAE A9 2
A B FHgEd ug 1949 AAH A (qualitative analysis), 29412l =44
41 (semi-quantitative analysis), 32719 AFH 4 (quantitative analysis) & Al
SAZ FAHET ERACIA ALEE 1, 29419 AA A, E4FH 24L& 7€ 394
of mdo 7|z AFH 24 EHth AEHE A5 Fol H7| & AFHA &+
Aol gt APHAHE H AEFH & ¥&H FHA E4
A FA &olg Bwio|tt (CSIRO, 2005).

ERAS 19+A AAZ E2A¢] SICA (Scale, Intensity, Consquence Analysis)¥= thAt

filo
do
of
>
N
)
A
s

AMEF (target species), FFAAS L& H50]8F (by-product and by-catch
species), AFE - BFH7IE

TEP species), A4 A (habitats), AENE4 T (ecological communities)e] 57}A] A
B3t Q4] diste Hrbste AAA 24 HHE et 3A, 57K A
A A ase] e o]ge] EA (fishery characteristics)S WA o] golu} tjAto
Aol 3 BEL oulsln, F HA ] &3 o] &5 (fishing activities)S ¢ 83 5

- .5 % (threatened, endangered and protected species,

N
X
o
Ru)
L
0y
-
o,
fo
B
=2
oft
ok
filo
o
W
o
2
‘0,
et
oift
i)
8=}
e
9
%2,
o
>
g
2
29
ot

and resource)< 83} R EFFo T 2IYFE= FHAHQA AFEFE gud). 2 A
BT84 (sub-component)© AAAQA A3 2ol 93 JFIS weE 24E 9

ity wAge 2 FA 84 (component)= AlF A oF EIe FFE W
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A

o

o m gtet,

ol#l@ SICAE ZZte old Te ARl sl &, A%, 234 4 4HS
AREste] 10eAl9) A3 2434 S &3 Hrhdnh SICAYA AHSHE ARe A
Holx, Z4zhe] gAlE o], BHAl, AQRITEA, HA T ALY dd
719h& £t} SICAY] H7t A3 BE 74849 AFr} 23 olsdl Agede &t
4gs] o] FojAa gvtE S dvldth BrHEATE 37 oo Hrhd THsL
€ f3=7t 2E2E, ds A AHEE 93 x B7F (ERA)S 2 SAA AE 7t
£ A 9

ERA® F WA oA HrhdEel A% 4 PSA  (productivity and
susceptibility analysis)= 18 &Fo 2 Yo} Iar & ko o] 9 9o] 3 EH

el A4 (productivity)# o] &F 02 o] FIFL e JEE UE

ok

o

o
lo,

Y

i
of
ool
o

]
i

AU
rr
g
N

olth. PSAE o] 5 wrlel Az o5 BA .
1 A9 haolde] 44 9 ojFe Ade BAUY o9F oFe ARHA F
EXET BiolgEoz TR Aotk 2 wAdl &3k A Ud JUE 3
e olgel o FFE WAY PAE F 7 29 HBARE JrHAT o A% 7
4 @A 57 pe AHsd SAAS o8 AP}
AE 3 B9 WnEd ge fEE BAE ool 9§ Fgl WgaAY

¢ A=E Brhed. WidEs ZA o8t A  (availabiity), wEFE  7hsA

o

(encounterability), A &A (selectivity) 2 X% & Al%E (post capture mortality,
PCM)Z Ad =7t H7teth o]87b5A (availability) e ZF F9 AHH 2% & Az
2 HEd 3 g oy, nf53 7154 (encounterability)< o<} A2 Aol 3k
dA) Ax, Hojok Adole] MAAY A Aol g Hrtolth MEA (selectivity)
< ¥ EHE oFo] oY aE MEHE FEE YEHH, 8 £ AIYE (post
capture mortality, PCM) H 3 Fo]| o3t d7xe] de HrlEA X3 3 F9
A o Foll et AP =V H7MET 4 DAQl AJFHEd g AR E Huke AA
A, A FAG, AAA BE, BUHY $F, ofFAg dojAg, FAFY odd
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2], old=2AL FAANE Soll g Frfol.

npxjgto 2 5 ©A¢l 2 Fo tigt PSA EAdze] T3l g FHg 48l
2z Hr7 ZA3E age=z yekddh #HrlE A (productivity), H17E
(susceptibility)ol theted 7=zt AMzZZe 158 3704 Yebdt,

2) MSC*] #9
ZAsR LA L3 (MSC, Marine Stewardship Counci)¥™= WWF| 2]3] 19973
dYEo] S JoBA oA E G AHAHY WHor F87] AT A7)
Uk (market-based) W] 72 EEZ stef 1999d¢] SHEAZ LZH A
o] A3 AT FAALY FAE WA= ojuiAletL, | ERF S A HEH o
I FA7VssHAl ST, ool AEHEE SHHstA #Aeste o 8 3
i Ak
MSC® o4 7IEE L Al 744 9F& 7R o AA, Tl ek A%
ARl o 79 B7E =4, oldol AEA mA= 4F F7h A= BYAA
7F & FFEHol e Aol diF Bkt 24 dH S AFH R JEFE G FI XA
E=2 TAHY, FIAEE M Fr7IEHA s Bt o] FolAM A HF
2 Yo A iA 442 Ao A EA (sustainability), 22® 29 35
b (recovery plan), 283 AAHE ¢33 AL TFF FA (maintaining age- & sex-
structure)s AEA4 B3 7|FEE FAEAEH. F HA 4FH2 AHH 9F 2 FI
A, dFDA 2 A G 7A, AT HFY FAE A% FAgH FF
A, 28 g8 BeAde] 35U 5 AHA =9 7)
T, BEEY A B3 VIFER TAEEH dH A WA 4F52 BHAAE 9
s7] 9% AR Aol 2y 2ol &4 mA = ¥ HLidler] A% &
A #YAA AT 71FER T ATk MSC g% 7 B
A GFoldS Brkstr] faA AEEHAS.

o

>
>
ofo
Pr‘-"
r\r
02‘:,
)
=
i
o
N
N
M\
=
rlo

2o A5E 7 Fol dis) FodErk
7 s %] s BAAFE Folsr] SsH AR FANER (scoring

2
guidepost)E°] AFE-HtTt MSCE AFE W] g AFZAL o A 7/ 934
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%3 ztzte] FEo] thste} JrEdSTE F# 80™ol g Holok Ay aEy 54 53
A9 A7 60014 80 ALelolH, bR oste] A AFH MARAE AHLE F
ke A4 AFL B 5 Ak 60"l YA B T E e AsdlE

o

MSCE ol9®7t Aol mel MSC Au91% i Fel%ch (Fig. 6). o &
A FHBE MSC/H HAT 9AR 4712 S AHHE BT o3 4w
FAEolTtE BE 2uAFAA AHAA F7) AT AoBE MSC $44F AZehu

< AE7bsE ode EFdte T8 FAoth A AAIH ez 217) ojFe] MSC

Urhel dBHE MSC ghde whe a2
Q12je] FopAl ATk (KMI, 2006). oz}

= A, MSCS) #7HE we ol o3 A4
A fEe 2uAFY HERG £E0 P ARS ®] WNE 43N
& gt

CERTIFIED
SUSTAINABLE
SEAFOOD

MSC

WWW.MSC.0rg

(Fig. 6] MSC certification logo.
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3) d&5r9 AHA 71t 4RI By

A=7HA g A 71 At B diFEo] A8 AAEHE ol8AY
ol AFHo, ool AuA Al S FES] AHYsA Estfon, ol
3 A 7]k B AL obA 2EAQ dAlY HEH Ak (Kim, 2005). H= 2
|42 A=A 71 ALB7E 2 AYAEEE A58 A% A7 FEEHA=
o] AT-E F3A AEA 7Nk AAdHE] Fxe By AHE AAsH A& Bt
3tn HrtE A9 E vig o2 B stE Al A"o] ALH ATt (Zhang et al., 2009).

Al 71wk LA E A8 HARE FE= AN, AEA (sustainability) 4,
=4, BEFd (biodiversity) #41, AA, A4 (habitat)®] BZE, A, AL3]7A 4
ot AejA 7|9 AAB7F A2 EXFH YA FAH e FE wet
tier 19] A=A ¥A (quantitative analysis)@} tier 29 =X ZA U A2 EA
(semi—quantitative and qualitative analysis).Z TFAHTH F @A H7} Al X"
A BEXEE T8 73, 74 HXE 2 AREL AYS #X37] A AdEA
E% olE°] £ LI A dF EHES st AAGAT WA, AEAH
o o ol= AAF (biomass)Z AZZE (fishing intensity), oJEHAIZ7]
(recruitment) 52 Ao #AY EAHEH THFZF (community structure), #]AY4F
A3 (reproductive potential), AFE (productivity) §°] Ut} A ETFAA ] h3t
EMdozEe= &8 (bycatch)¥ #7| (discards), F¥TA (trophic level), ©E%E
(diversity) T°] e® AAxd dig SAHde Z T MAA &= (habitat
damage), A2* HEE3 3]E (habitat protection and recovery) S°] L3t} Al
BATH g g B4 oGS S TR AFAAF 21E Jhed o4
o] AFAAAY A4S 7PF & xT = JdE A (Productivity), &5 (Income),
A (Profitability), A1 (Market), i2-8 (Employment) 5°] %t} (Table 1 and
Table 2).

TA tier 19] AF4 B dFde ASHES Hrbshr] 9% 844 AE, Aevs
AL Byl 919 509 AHE, AAAE Brerl A T A, AREAAA §
gs B7ketr] A 6709 ARxE T F 26709 B FAE. Tier 19] 3
7hlA 3 B F TR/ AHLR 2 ASA tig 8 B EETY

1

ok
o9

EXx
=

[e5

i



NEGPHE Q8L olg3ted AAe HHE BT F Q=S AA ol Iyl

W FroldF £ H7|He T4 o8F v, AUA AL, a¥= A
T o2 AAHNG MAAA i BIEARE GA ool MAA A= FF=

a3t MAAH AEE, AR - BEFY QEx, JYHIIE T, AXA IES H
7vetz] AsiA =28 AAA 5} A AAAH FEd o AEZ TAEEHA
ok ARSI AASH FEe 7 EA4E A xe AHS MAHS AAASH AAH
(MEY)& A#Z=Z dAAsdon, 2452 1804973 % (PPE)S AEE A3
H, FAEL Bujol&H| e Hujn]&y] 27 E AERE HA A LH, Al tisiA
= A FFHE A IEFEWANZFTLR) F APl FEFY HES
ARE LGS LU &S ARE HAAT (Table 1).

Tier 29| F4%F4 R AAHH Y FFdAe ASHS Frier] e Ax 127, 4
B0, AAA 2 AEAAA dYe HJrtetr] A% AR 7 57, T R 671E
gatel F 30709 ANE=2 FAEC AEA 79 ALdGTE Aladoe] 2 AR T4
AL F7tE e A, g 2 BEFA dF o] & 7 Az AR Ao] of
ot}

Tier 12 FEEF st 6F A= Jde H7HE FPsict F2 AHEHE d
BFojgFol EF HEHY7|F, BEF (threatened, endangered and protected
species, TEP)ol thdt ALH 1= tier 28 WA F33ld JPFFo] & 3 &
GAR tier 1¢ 93 AEJE B7HE A @t Tier 29 AEE tier 1% & ¢=2H
7t ERE - A BT F URF HAAHJY AFHLS AFE FAA A
49 AELE Hrtsks AREEE JAT JoAZ, oW, odaeAd, EXoldd
g 5 oy € AEHAE Bl A AZE ZFEEHO] Yok AETIET A2A,
AE AA A dEe B ¢ e ARE tier 13 FAHA FAH AT (Table 2).
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<Table 1> Objective, attribute and indicators for tier 1 of the ecosystem-based

resource assessment in Korea

Objective Attribute

Indicators

Sustainability Biomass
Fishing intensity
Size at first capture

Genetic structure
Habitat size
Community structure
Reproductive potential

Biomass (B) or CPUE (V)

Fishing mortality (F) or Catch (C)
Age at first capture (T)

or Length at first capture (L)

No. of spawning populations (SP)
Habitat size (H)

FIB index

FRP index

Productivity Total production of ecosystem (P)
Biodiversity = Bycatch Bycatch rate (BC/C)

Discards Discard rate (D/C)

Trophic level Mean trophic level (TL)

Diversity Diversity index (DI)

Integrity of functional {Wive/’l‘raditional species in catch

group
Habitat Habitat damage Critical habitat damage rate (HD)

Discarded wastes
Habitat protection
Habitat recovery

Socio—-econom o
Productivity

y
Income

Profitability

Market

Employment rate

Pollution r of spawning and nurse
ground (P%t[-e) b £ i

Lost fishing gear (Ghost fishing)
Discarded wastes (DW )
Prohibited area from fishing (PA)
No. of artificial reefs

Bycatch rate (BC/C)

Maximum economic yield (MEY)

Income per person employed (IPPE)
Ratio of profit to sales (RPS)

Ratio of cost to sales (RCS)

Ratio of landing to total supply

(RLTS)
Employment rate (ER)
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<Table 2> Objective, attribute and indicators for tier 2 of the ecosystem-based

resource assessment in Korea

Objective Attribute

Indicators

Sustainability Biomass
Fishing intensity

Size at first capture
Genetic structure

Life history characteristics

Management

Recovery

CPUE

Precautionary approach and sensitivity
of stock assessment

Restricted access

Fishery monitoring and sampling
Fishing method

Size at entry

Population structure

Maximum age or age at maturity
Adult habitat overlap with juvenile
Management plan for fishery
Management of IUU fishery

Recovery plan and period for depleted
stocks

Biodiversity = Gear restrictions and Gear restrictions and avoidance tactics
avoidance tactics for non-target species
Bycatch Bycatch
Discards Discard
Diversity No. of species
Integrity of functional Functional group composition
group
Habitat Habitat damage Influence of benthic habitat of fishing

Discarded wastes
Habitat protection
Habitat recovery

gear

Pollution of habitat

Lost fishing gear

Discarded waste

Gear restrictions or habitat closure
Recovery of damaged habitat
Recovery of biological habitat

Socio—-economy Productivity

Productivity and income trend

Income Income trend
Profitability of business Sales trend
condition

Cost trend
Market Imports
Employment Employment trend
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AeA 719 ALF 7k 2 B3 X E w2E 7]FF (reference points)S HIE
o7 o]FoRAY, JIEHLE A (Target), 3A71¥7 (Limit), 283 A=}
714 (Beyond limit) o2 FEHY, 747 0, 1, 29 F7HEFE FHsto] ExE T,
oy H A AFEAFE Atsted AHE JIEdHE &85t E7t
BrHdaE AR Faxd wa 7tSAE FA 9o (Table 39 o #x). 24 A%
2 HIHSE s AR AU 52 A 2 AEA Bt 2 o] FoA8E
S ong) wEtA, HrrEF7 22 A xdd deiAe X AdE 53k 3

TE WE F o

l
g
d
N
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ol
e
E=3
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<Table 3> An example of the ecosystem-based resource assessment by showing

indicators, reference points and weights

Tie Reference points :
Indicators — = — Weéght
r Target (0) Limit (1) Beyond Limit (2)
1 Biomass B > B, By > B >Bag, B < Bl o
CPUE data are CPUE data are CPUE data are
2 CPUE available and not available, but not available sk
declining declining

BEA 719k 2 @A AdHrbe V2o S tal A 7HA HRE H7st
AR, WEE 23 WA d 5 B obyzt S A=A g Hrte Jhssith
Zt 7124 HE BI7HEFHE AHEste] Aol e 538 AdxAs (ORDS &
FEo TALE=AT (SRD, g odAE=As (FRD & AEA +E2 -
AAD=As (ERDE Tt 7vh w3 EE A=A 5ol gt A - 343 H
W7k 7hsetH, dvith ®IbE o] FojA e Afole dxE #HIIE (MDE F4
g = o 4=, A Fo AHA #HIIAEE 7EUE, Ao BHAAI=AT
(ER)S 739 ARANI=A S (BRI, )E AHESY #ESAEE Hdad 2o
A 5 g

ol
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RBEiA 718k 2 SA Adg7t A xdolA Zh A EFe dg AFES] BrHEH
EXd AYEATE AL AETEY AHE 1¥eE vepiE WHHEE st
A (Fig. 7. 2+ T A FxE AF=ATE L 004 Hd 29 F#S 749,
AR 08 FHoZ A 79 AAEHORE et dARRHES AETIR TS A&,
OJAHEHE A&AT AMAA, a3 AREHS AAAL AEUIGHS Ve EE
o] A274F AME3stY HrtE FEY & AHE #9E F vk ExE JIEAFE
7} AR o AR B 2L FES AL BEE F ke /M shelA
ZF AHEHE Al JHY] FHer #FsHA U] sk WA 1/3 ' 2/37F HeE A
t 7t 9hozRE A} 116 2 1632 & FAdPog FRIIGT
LA 094 1167hA19] 42 =X (green zone)Z Asted 2 T AHATL
kA gt AHCl gleS UErdTh 116914 1.634F0]9) TH& FUAEY AIEE
BlE FAAY (vellow zone)E At oH, o] T &3te FE Axo o
A e FA7t e FHAY B XA g Ho] Dot

M:
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>
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ot
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[Fig. 7] Diagram showing the results of
the ecosystem-based resource assessment in

Korea.
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AN A7t 163 FoAME FY92 22 AFEE YehdE 84X (red
zone)2 Al o] FHd X FEo| M= SEA STHY, wef o]
A7} tier 200 23 A7HE Bl e tier 191 9% 6L Agstn A e F7)
7t 2 23}t

4) &= AeA 7% AAda] A9
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H3E L& & &2E

RefA 719 AR o] Frkel Ao AEe gl #e A7 FHshE<l
A% AR, a2 fFAHALG AT BA #I BFEAHJA FEE V22 W
Eolzl ZAFolt}. oleg MES FAAAY #Hed A HE37] AsiAE VA
FHARolvt AEjsa Qste)] tisf o zlo] olafHojof gt ojF A= ool WY
AejAlel mAe FFE oldlste Aot LAY et MEAHY EUEF
a3ttty ojgdo] AFBHAE AGA, drht WA FIETH] dg dTERE F9
TES A, Holw A3, AAA W, ojgdo] g% g3 3 A7) Fol ok

AFAeA Feiet MEHE EUHE 3] fEAE AEE EUH" Z2a9Y
S WEE AL st o] RUEE Zaade Ul i FaAHe W

1 2 ol#fatr] g Bolt} ¥ hFFS

A BE2sE AERA g ALdxAS ojIARE FIHA AV|Hez EUHY H
I YA HFAHA L e FHLAE U AsE AdHo|th. EUHY Zra
AL 71EY AAF7 BEE FAAI7) AT 7 Ame v AejAl 2l o
dggerEE A7) A #3HQ wHo R WA FHEH ok

AEA 718 A9F7te BEE A SEdME 3 ALBIE AEHAS nH &
A #Este RgFdoz ALEE F Y& Holth o Fe} ojdd EAse BF A
B5a BAFoNA ool Al WX FFT AefA Wb ogol A mAA
2 TS 24 olFE UrtE HA AHA MES AJdAdHYd A& E F
Ao zHY A 712 odHE] WRe] d8 gAY EAES EF 2
g e vk EY/AEAEY BHoju AMAAH BE A A7 EUHY Z=
O] AY Fo] FHrEof EHE Y F Y& Aotk YT & BHY IF
£ oju] ERA W< utdsA Zr1H oz RE ool MEA 7)¢ J3Lgrt 2
£ AAR &3t e FLF ITtelth "= s FHrId (NOAA)S =7t
S EAE 214 7] 1/4%7] Al (2005~2025)00 & ke (Strategic vision) 43HA|
2 +HsdA AEA 7)vr #2] (Ecosystem-based management)E 214]7] X 3}A

)
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-
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200503 ‘AEiA A e € SEES $& FAuE FASA AdA V9 #
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Syl AEA 7 AhFEr 2 BEA 2GS F537] daME $A A=
7} mtA=olof dh=dH ©lE SlsiA HEG J1E WEA WASAY HardlEs W
< FREoF gk EA, A7 &S Aok st G E AL AHAZRA 2
gzt AF2ds}, dYyuddyt 2L JI/71F ZUEY, SgY #E o
TFAL AA TF Fol Fastth MA, AJAJNE ol Fo] st FatAl
4e Z7ke Asteln] @ FEHW FEHEG @S 7] AedTE FE o]F
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T3, It A EL 3 AHo] FAJAE X1 AT FHEoF ) A,
TAFEE Astaiof goh RopdE IA|Fo e FAE Zesta HFAHA 5
ok &t} (Zhang, 2006).
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]
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