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Individual-based model

Figure 1. Linkage of individuals to aggregate state variables in IBMs. In
animal ecology, the individuals are usually organisms. In plant ecology.
the individuals may be organisms or small habitat patches. Some models
represent habitat patches and movenent of individual erganisms.

AGGREGATE LEVEL
Population dynamics, community structure
Spatial Patterns

Ecosystem fluxes
Relationships among state variables

T, SR

s
4// { Statistics from simulation:

\ {  INDIVIDUAL ORGANISMS
/ L Heterogeneity . o
i Rules for ecophysiology, growth, birth, death, interaction
Mechanisms for differentiation and selection

EXTERNAL
DRIVERS

19 3. Scheme of individual-based model.

1% 4. East China Seas as spawning grounds for major fisheries species in Korea.
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|2 sftd=>

7| FHstet A= BAC U dFE sEEFIAE dETH F2 F=
A= A5 =3 ATdEH oH, dFHE = s=IZdAEY AVIHE]
71Fgkel of| Aol e 9 =3 Z12AR] Hol M v A
SolME HAz:EAol 7FHEtel ojme dHde] Aus Tl "y A7 F3
Ha e, 3 sjue] SddG 7S Hstete] dddol Ui 712Fd A7t
FRHD AT =R 4T X, FEI@AEs] AxEFT ¥e 5o I FdH
A

oj¢} o] WFRE MFAELFN HIF A= =T % 2x, 1Y
T8 dFEFaHe FAAE B Tol 2Hol HFAA AT I AL Y=
IF7FEUEE A fJols F2 g2 2] siFolA diH oz o] F3 Aisolt.

F oo

840 H|Fo] Aoz HEg AFHE
|

= &
AE G A7} ol RoiAA egkor EW oF Zzte] AT A
@)

143 FRH#T

FUTURE #d AR Aol =l Fa713] 7 ashd, s At
o, RS A B A vxAE ASHOR sPsia glow Fx
2 Az FHoE AUARE BHA TS v A= FAT, @

TAAALAATE F S SFFAaE U] B 58 AFRHS A% J1gx2A 4
HE AshdEsta ok

UNESCO 4tsl AH7Ha)| 789 A 3|(10C) 2] =71l FAZAE(NODC) AH A
12 il BE= 19749 10Co| =3 FARAE(KODCO)Y AHe AHEH
3t} 3 KODC7F $=r& tE3tsE NODCEA 25Ut KODCE =78 2 A
2 (NOPs), 38l =ALQ K I (ROSCOP-1II), 3] YH#SAE(TESAC) 59 FA &2 =
W gHd A5FRE [0CY] A YAE Y (ODE) ¥ FFAA T3 A Hl

A Z"H(IGOSS) S Tl == FEA7IAL At E=F sdaSARY FUIAAR
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2. FUTURE FA4 2 3 24

2.1. 1871 FUTURE KEY QUESTIONS

PICES FUTUREC] $-&luetrt oA9A 71 = J=71E FAFeE Hrtstr]
A1 FUTURE #8HA 58] A AAIG 37FA] 4] 187FA] A A&(& 2)% &
A3 A vt dFFES FUieta do® Qs AT Eoks AEsdth

¥ 2. PICES FUTURE 187}#] a1 A& &,

1. z}eﬂz—-lfﬂ 2¥1 AN Il U@ AeiA WA B4 Hokye ARske AL ¥
A7

) A ] 729t 715l YT vAE 2T =97, #5, e A ?

2) ¥igtshs =El4, 34ha, AEsha Aol ofgA AEiA e T2} 7159 MIE op|sh=rR

3) A 729 W37E YA AEAL T4 24 he A G VAR

4) A T2 715 Wyt oA9A AAA T AAAA G o AeiA] W @

94 Fe Aol 9FS WAL

rlo
41
>,
rO
N
=

~J

5) AEAS) BE4E 43 A% BAH YANG #37), FE7)E PR
6) o) AREol U Fuse] Aeplel va) JAF AZshs 5o oAl Sriske e Rl
olwl, 5] oA AAH 223 ANH JFo WEHHETR

2. A7 A43Q] T AAFY '%bﬂ oA HHEHH, mFols oRA WA 2 AR

1) 2 =94, 3154, Aesta] Jg2 ofgA Mo, oA Wasial glon, 1852 g
713 sel It ZFof A «IOHH HetA =7k

2) €214, 3544, A= HAAHlM e MBS mfste fae FoATR

3) 715 WEd 715 HitE E¥ete U dF2 of9A AuAY T2t 7wl #¥d 3
o] gL 1 ;'(] =71

4) S FAAL AT o7 A-go] o gAl MEAY] T2} 7l BHE A FFe vA=IR

5) Aol Azt ok ARgo] ofHA WEjA L] T2} 7)wel Wl oA FFe BA Herk

6) #1o] AzolA A He AuA A3 A A olsf= AL WS dSeh=t oE
A A2 5 d=7k

7) AEA, 25 A B MElzel tel )l dEE 715 wEke] A Bk

3. Azt FFo] %A AL WA FFE vAH, AZE ole Z2 AEHAY W A
oA dFE TR
1) Ak Al lojA F2 <19l A2 Flolw, 252 ofFA M3fs=rP
2) e e 2 AAAA dFH 71FFEF to lUr At A oeA e A
o, 2% AEA 3 54 *MMIQH FEAele YA FF= MAETR

3) E3H A9AE 2Ef A 8152 AHAY F29 Vss tﬁ_:@}/\l?l to] Aox ofBA 4E
244 30, 0|23t 2] 89059} FHWY YF& Rk

4) FEE At A WY A FololH, s Wl d&5dy B8 o A
Q7R

5) A<t AENA FA T 7)Zel| tigt ofsl= AYEiA W3l S AJAS Fofsta A&7Hed o] &
A degks dske dodl JoAA DA a&HoE AEE F UeTh
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211 H5E ALA AHE

PICES @r=rl 3ol A= 2009'd 9.17<H-E 104 747kA oF 209 &< = 3f
FHd AFAES G 2E FUTUREY 7198 & AE AFATFHAAIAE A
g okth =% 2089 AAM7E HElEd PICES FUTURE 232 %(Z19 5)9
wet FIS #3+eF 1 8te] E34(POC, BIO, MEQ, MONITOR, TCODE)Z -3l 1.8k
Tk FIS &3oAs 25 9% zﬂouw} dEsdon, 1 v BEaelAs 1130

HeHAH (55 5). PICES oA Esdtes #gAs 74 HH = £oF &

4 sAgo] o] It AL ZAdTE Sl AE FIS HoolA of el

_]
AIATE e A GAR AnE nolAh
FIS Rl At 71 5Wse] 42 F9U2 WEE oZ3E Hops) ofd BE A
WA Zl el @ AL Rl sHrge), 9
)

212 AIA BZFd H F7F BEF

FUTURE Al##AE A& A7 198S tides st dExAE st
(& 3). 2ESHA w7t oA AL A@dH oAt 1

A A2 AEZ Aol Be ALUS taro o
™ PICES FUTURES} #H&a|A] Uy A3 #AL 223 dlds Hoz W
AEEA AdE uE e R FEys ATAEe] A
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¥ 3. PICES FUTURE 718 & A

1. Astes vWid el AF 67l=rolA NHE = PICES 39 93, HEAE Sl
g W AT Hol oAUzt ()
1) ¥ 53] o] A
2) 3~53] 34
3) 1~23] 34
4) ZA% Aol glok
2. PICES FUTURE Z2I132 37) AFFAQIN AR5 E dgsta gon, T2
Fol 584 FHE 3 AAAFS 3t JFUh
v#¥3s A4 PICES®|] FUTURE &% % 7} FQ3sitta

A2 37HE AA S FA17] viEU T

1) (oll: 1-5)
2) (°ll: 2-5)
3) (4ll: 3-5)
A 2) Askrt "R 37 AT APAS A4z AAste] FA7] vy
1) <=9 (ol 4-1)
2) =9 (°l: 4-9)
1) <=9 (°l: 4-6)

FH3 Zo] dnal Fdom FAF o] glua T &

of #4L oy o] 7HA AGer Foqd F Ate AL FHL F U
(18 9). W&t FF Ko-PICESE F4 O 2 PICES Tl FHodst=d Aot He
Aol FAJMAE doteio EAES M2 Ee AANE Bart dves Ae AJA#
& 4 Jdu. I EAHPES FA 1) PICES =54 ¥H §=, 2) PICES ¥4 &5 3
5 9% o4k XU Fr|EY RF, 3) PICES sH¥5S 2 AT & &
Z2 A5t} olo] gt i AW FF ToE Uw F US HoRE Holy o
2 o AAZE BA do] B a3t
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= 0lA JHZI &= PICESSE 2 |I3&, &
H FAs HO| UL LIDH?

3) 1-23] &4

2) 3-53| &4

0 1 2 3 4 5 6 7

1% 9. PICES FUTURE ## A& 11 A 23

FUTURE 187} 2 &4 HAE&(F 2)5oA o=z geuetolA T afoF &
FES AAGstr] falA Al A AFE 3 199 AFAeF 20109 1€ 179 FH
29747 oM A& A WS 64 WO I Y #HHE AFAEC] R HE §
g 2745 AHEste v dFHd dFAEe] doE dAFdor & UM F8
3} 6]]/\] Z B2 100;<4 u]-7<4 o= gﬂ/\-] 7gak§]_/\]g§\q. (:111’% 10)_

Sguet AFAEL IAFAE 2.9 “Fo EEF, §83, HE

4

il st 7L of
w7 dgom, oj@A Wakelm or, 15e ofdA sF Wl AW BEY
Azt ola)A WalA HErlr s tow ATl & AR 8@ HAAT Azte

= Aow Yyt ggont 124 “wstels B4, shatd, AEstd 34
o] @A AEAL Tx ssel WaE oflEEs, e 329 “AFE Ae
e EAF AYAA GG} NFIFL Wkolth AL WEA] o gA FFL W
Ae, ok AEA R §A AeAste] FsAgolE @A dFL WAL &
10T 158 3690714 AAAR] FEHL ZFuE G A7 B
of WAL G B Aow e} AFAS0] FUTURE Hetze 13 #d
A 71F@stel ot U A PAEA WEE ko dof & g FLT

TIAZkA AZstal e Ae® HAlT



gt=2o| M HPAFES Dol M PICESS FUTURE &= & I8 S0ttt 0l AHX
£ 8= 3 1S MAIGH0l F=AID] HHE LT
0 10 20 30 40 50 60 70 80 90 100

1-1. What process

1-2. How process

1-3. Ecosystem Structure
1-4. Resilience

1-5. Buffer

1-6. Predict

2-1. How change

2-2. Factors mediating
2-3. How affect processes
2-4. Human uses affect
2-5. Human use affected
2-6. Forecast

2-7. Consequences

3-1. Dominant factor

3-2. How affect

3-3. Multiple stressors
3-4. Prediction and uncertainty
3-5. Strategies

e HESHAEe] Fasity Adss AAWE e AAss] 9 A
of el AR D A, BEAzE Y, FFRTAT, md A AT
fog TolA(aY 11), Yo FEver A2 APUUA W U A%
A2 F =d AU WA AL HABYshE BIA2E ALL FasAl o
e Ao myrh

0 2 4 6 8 10

;l.
2) MY o 5T
__'.l.

3) 2

52

4) BEES L B
PSRN

5) XAtz ae(7|Y R
LTZEYO] WAL

6) Atz g A 7S
Argd

7) #2X HEAY
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2.2. FUTURE && 2|4zl o7

FUTURE A A& 187FA FollA feivet A5 78 Fasitar A2zbst
v AE2AME (™ 1005 Ko-PICES °A & fvet 7|& #4d d7=vs HE
skl Hrik AxE 2E 2ALE At Blasidd (18 12). SHAEC T8
sttt AZste AANAELS JA (process)oll T A (HAE 1-1, 1-2, 2-1, 2-3) A
A 2E#f 2 8159 Fa5ggol B3 2 (32, 3-3), 183l Ao &3 A (3-5)
ojAth HA T AT =EAAE FHo| #I Aol HluH AF7F Bol Hol 9l

o (HA& 11, 1-
ol #H Holuh A

AE0] F8303 o7 FES FH AT =EE 7
Bol =W ATA=
A Bol At @

g
2
S
=
5
2
T
rfo
ol
ofN o ol
N

rlr
§2
(o
°
ln ]
c
ﬁ
c
=
T
[
fru
o
)
=2
X
rlr

A+F2 Defold PICESS FUTURE &5 5 JtE SQ6t0h 04X
HIAIGHH Z=AIDI HFELICH

0 10 20 30 40 50 60 70 80 90 100

1-1. What process

1-2. How process

1-3. Ecosystem Structure
1-4. Resilience

1-5. Buffer =

1-6. Predict =z

2-1. How change

2-2. Factors mediating
2-3. How affect processes
2-4. Human uses affect
2-5. Human use affected
2-6. Forecast

2-7. Consequences

3-1. Dominant factor

3-2. How affect

3-3. Multiple stressors

3-4. Prediction and uncertainty

3-5. Strategies

19 12. PICES FUTURE #& A& 2-11H XA A3}
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T2 B89t 8 94, 3884, =4 A (process)> LA WP oM,
AGA Wsta Jon, I AEA 71 Wt} I3t 5o Ao osfA W
3tAl =712 - How has the important physical, chemical and biological

processes changed, how are they changing, and how might they change as a
result of climate change and human activities?). F}FH7HA 2 A& 2-3 (7]F W37}
AEA L] Tz} 7wl #EE A vA= )l tEAME AEsEAES
WA Fosta Aoy Ave=E e H2 Holdn. meA s E A 2
=2, 8%, A=A AAH(process)e Bel= AT7F WA o] FoHok d& HAFa
Atk o] FAel e A= FUTURE APlA COVE °lA F2 thF& FAolztal
= g AJcH AICENAE sAld tFojop & A7 FAlZ HIAG (F=: 13
PICES FUTURE A< A &).

nbell AEsEAES vl Fasivay Aoy dd AT =&o] 5T
IAAELS 14 (WA WA g@=84), 15 (A e84, &5, %), 33 (2EH
2), 3-4 (53 EF4EA), 3-5 (A= Aol o= A e FHolA A
e Al e A HZ%J% 7Iee ATske EoF fEuEl e Az oz HEolA
Jom, o=y AEA Heol Zag JdF, =44, 29 #dE A% ARE o
o8 AF3s ATslor & Hokm ddHU. old IHNHESS FUTURE AP 5

AICE®] F8 EZZ HATh (3=: 1.3. PICES FUTURE A A=),

TN
FUTURE<?] ﬂ%’:f‘%}% % 1/3°] Fo2, yHx 2/3 32 HI7IEAJG (= 2-1).
A=E Aesta 34 A5E EWE £4
T7F & " #Heloy AEHAE F
ecosystem ecology) AlZH[74]olA] E3tES o <
Aol AejA7ZE ogA W3} tgsiH E dow
= wokc AN Aoz eyt [75]. = old A
iAo} ATALS 7L oAGA FE2geteA, B o2 ofgA MEA dFst= EoF
of #3} A= Ao AR Aow HFHAG [57]. &oFstH 1) AeiA A S, 2)
AENA W3} o= Roprl ok Aoz Yehytth
FEyetol A AejA S 2 Wol 24 ofF #Ad AUt AFAJ olw= 4
A= 8015 & A AEsh74, 76] A3HAE0] I A (group selection)S
T+ X34 B S (evolutionary ecology) #8HAF 1970 dthol] <l =A oA = i F

Al
2
)
rlr
R
El
2
re

BrleHE l‘E:OlEQP aHad
A er dTst= A

oz
=
oy &
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oy vz BIRZ AFolAE 1980t FRboll &7 Aot BHEste] TS A
ojol A Y El ]E]r% golet A A Aol E‘%Q‘}iq%

o] QJE Ao HT [74, 76]. o}F Syt AuE #H
A Aejstel tig #4d A7 FE584 19909 ™ 71—?%@}
Al A A H B (regime shift)olet= AWENA NS A=sta [13, 77] Ao 71§}

o g o4 ¥4 WsE ;S ANA A Bl Az AATele) 5
swA 538 Selue sk —rfomw AE A 243 ﬁéﬂ #d A7EL FE

o] M= 7]¥3 Ecopath ¢} o]l 7]?}0}04 ,4:1 g e 9= A2 HE

< AEste Z2E(http://www.ecopath.org/) F-Eluhete] 7§ FAHEokIRE A
SEE ofF] & FopillAe EAHCE S8 YA Tk [78]. FAF okl A
T old RIS A ARE FAHskeU AXa o gom wWsto]| tisjA A
FH O R odFeta YA = Edte AdAHol) Ecopath®t Hlsedk HITH HolAb&xt
WA e duA] Mg BAfiXe FFAEH AA8E [79] 18l AL AEH
7F ZoH80Jo A A =HAO U ofF 2 BAZR R F4F Eols XA AAE= X
sttt &9, g%, 5%, 543 22 AuAY WA Jlsd SRS Hlasks AT
[80]= FEluEtll e o2 EAHo = o|RofA 1 JA &t Ty AEA A%
FHE HERE F Ae Ade 5 Y ATh

O 71FHshy 1A F4d wet sl AEiAZE oJE9A MEA dqFst=
oM E =g okt AEEoF A7 FF5to] 7|5t wE s
sh7F st dFE A AL EEH] BE=7MA A9 A BEFE P FA AFHH R
AFslete] dFste Ams A fIdTh [51]. 22y =8 EokollA W3 oS =
dol »em om [81] 4t EokdlAxE #d AESHE Ao g AFAA A
B7F AAREHD A7) w&el [13] F EorF dEdTE dUH = 2 d9gE

Aoz 7Ihead.

PR et 2 old A AdEe v oE A&7t o &3 AEA IRk #e
Fagk A=k el tigk AUt gol FEeAn. oo A= ide fT A
A G A #I AFE A5 FIEHA AT [ , 83]. 1Y °o] AxES TH
st @rkeke Ol #IE ATe YToAE A&Folth (ERAEF by Australia,
MSC’s FAM, IFRAME by Korea-US). =i d72< H A 76k A5 7F 2
el B A7 A [36].

et
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7129 A= sHeR 3 SFAEA Y olsiE fY AH AREG= =8, 3
A7 T I ot §¥® $4T FRIF Aok gt o2t HetH Fu
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22 AsE FYHAL ol HIBoE A2HE Fx, 7]ed 29
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7} o] FojHof gt} EF, Stressors T driving forces®] 28 W J I g o]
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3. &= FUTURE 34 A5+ A=A

)34 A& 3= FUTURE ZE2AE A F34
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2-1. FUTURE ¥

Sl

seGE ATEY (FIN D).

to develop strategies for sustainable use?

Future Research Themes =
1.1. What are the important physical, chemical and biological processes that =2
underlie the structure and function of ecosystems?

- What 1.2. How might changing physical, chemical and biological processes cause | . _.
determines an alterations to ecosystem structure and function? e
ecosystem's 1.3. How do changes in ecosystem structure affect the relationship between =3}
intrinsic ecosystem components? °©
resilience and 1.4. How might changes in ecosystem structure and function affect ecosystems's 5t
vulnerability to resilience or vulnerability to natural and anthropogenic forcing?
natural and 1.5. What thresholds, buffers and amplifiers are associated with maintaining S
anthropogenic ecosystem resilience?
forcing? 1.6. What do the answers to the above sub-questions imply about the ability to

predict future states of ecosystems and how they might respond to natural | 3}%
and anthropogenic forcing?

2.1. How has the important physical, chemical and biological processes changed,
how are they changing, and how might they change as a result of climate | %3}
change and human activities?

How do 2.2. V.Vhat. factors might be mediating changes in the physical chemical and SES

biological processes?
ecosystems
2.3. How does physical forcing, including climate variability and climate change, | .
respond to W Iy g,. uding v ity - ge, A
affect the processes underlying ecosystem structure and function?
natural and
. 24. How do human uses of marine resources affect the processes underlying | _, .
anthropogenic . 3=
ecosystem structure and function?
forcing, and - -
. 2.5. How are human uses of marine resources affected by changes in ecosystem | _, .
how might they . Sy
structure and function?
changes in the - ) )
future? 2.6. How can understanding of these ecosystem processes and relationships, as
uture: addressed in the preceding sub-questions, be used to forecast ecosystem |3}%
response?
2.7. What are the consequences of projected climate changes for the ecosystems 343}
and their goods and services?
3.1. What are the dominant anthropogenic pressures in coastal marine ecosystems | _, _.

- How do human and how are they changing? e
activities affect 3.2. How are these anthropogenic pressures and climate forcing, including sea
coastal level rise, affecting near shore and coastal ecosystems and their interactions | 5%
ecosystems and with offshore and terrestrial systems?
how are 3.3. How do multiple anthropogenic stressors interact to alter the structure and 343}
societies function of the systems, and what are the cumulative effects?
affected by 3.4. What will be the consequences of projected coastal ecosystem changes and st
changes in what if the predictability and uncertainty of forecasted changes?
these 3.5. How can we effectively use our understanding of coastal ecosystem processes
ecosystems? and mechanism to identify the nature and causes of ecosystem changes and | 3}5
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2-2. FUTURE #d¥ gvg 9788 (HEE338).
Future Research Themes =0t
1.1. What are the important physical, chemical and biological processes that =3}
underlie the structure and function of ecosystems? °
1. What 1.2. How might changing physical, chemical and biological processes cause =3}
determines an alterations to ecosystem structure and function? °
ecosystem's 1.3. How do changes in ecosystem structure affect the relationship between st
intrinsic ecosystem components?
resilience and | |4 How might changes in ecosystem structure and function affect ecosystems's 5t
vulnerability to resilience or vulnerability to natural and anthropogenic forcing?
natural and 1.5. What thresholds, buffers and amplifiers are associated with maintaining 345t
anthropogenic ecosystem resilience?
forcing? 1.6. What do the answers to the above sub-questions imply about the ability to
predict future states of ecosystems and how they might respond to natural and | 3}3}
anthropogenic forcing?
2.1. How has the important physical, chemical and biological processes changed,
how are they changing, and how might they change as a result of climate | 3}%
change and human activities?
2. How do 2.2. What. factors might be mediating changes in the physical chemical and 315}
biological processes?
ecosystems
2.3. How does physical forcing, including climate variability and climate change, | _; _.
respond to . . 3%
affect the processes underlying ecosystem structure and function?
natural and
) 24. How do human uses of marine resources affect the processes underlying | ., ..
anthropogenic . 513}
ecosystem structure and function?
forcing, and - -
. 2.5. How are human uses of marine resources affected by changes in ecosystem | _, -,
how might they . 3}st
structure and function?
changes in the - - ]
future? 2.6. How can understanding of these ecosystem processes and relationships, as
utures addressed in the preceding sub-questions, be used to forecast ecosystem | 3%
response?
2.7. What are the consequences of projected climate changes for the ecosystems 545}
and their goods and services?
3.1. What are the dominant anthropogenic pressures in coastal marine ecosystems 345}
3. How do and how are they changing?
human activities| 3 5 oy are these anthropogenic pressures and climate forcing, including sea level
affect coastal rise, affecting near shore and coastal ecosystems and their interactions with | 3%
ecosystems and offshore and terrestrial SystemS?
how are 3.3. How do multiple anthropogenic stressors interact to alter the structure and | _; _.
. . iy
societies function of the systems, and what are the cumulative effects?
affected by 3.4. What will be the consequences of projected coastal ecosystem changes and b3t
changes in what if the predictability and uncertainty of forecasted changes?
these 3.5. How can we effectively use our understanding of coastal ecosystem processes
ecosystems? and mechanism to identify the nature and causes of ecosystem changes and to | 3}%

develop strategies for sustainable use?
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2-3. FUTURE ##

seUE ATAY (BREFIE).

and mechanism to identify the nature and causes of ecosystem changes and
to develop strategies for sustainable use?

Future Research Themes =iyl
1.1. What are the important physical, chemical and biological processes that | _ _.
underlie the structure and function of ecosystems? e
1. What determines | 1-2- HOwW . might changing physical, chermca? and Dbiological processes cause =3}
alterations to ecosystem structure and function?
an ecosystem's
intrinsic 1.3. How do changes in ecosystem structure affect the relationship between 345t
. ecosystem components?
resilience and
vulnerability to 1.4. Hoy&f might changes .1?1 ecosystem structure and fur}(:tmn 'affect ecosystems's shat
resilience or vulnerability to natural and anthropogenic forcing?
natural and
. 1.5. What thresholds, buffers and amplifiers are associated with maintaining | _,
anthropogenic . sk
ecosystem resilience?
forcing?
1.6. What do the answers to the above sub-questions imply about the ability to
predict future states of ecosystems and how they might respond to natural | S}3}
and anthropogenic forcing?
2.1. How has the important physical, chemical and biological processes changed,
how are they changing, and how might they change as a result of climate | %5}
change and human activities?
2. How do 2.2. V.Vhat. factors might be mediating changes in the physical chemical and et
biological processes?
ecosystems
2.3. How does physical forcing, including climate variability and climate change -
respond to w phys g ncluding ¢l variability : g% | =5
affect the processes underlying ecosystem structure and function?
natural and
. 24. How do human uses of marine resources affect the processes underlying | _, _.
anthropogenic . 3t
ecosystem structure and function?
forcing, and how X X
. 2.5. How are human uses of marine resources affected by changes in ecosystem | _, _.
might they . <5}
structure and function?
changes in the - . .
fotre? 2.6. How can understanding of these ecosystem processes and relationships, as
uture: addressed in the preceding sub-questions, be used to forecast ecosystem | 3}S}
response?
2.7. What are the consequences of projected climate changes for the ecosystems 345}
and their goods and services?
3.1. What are the dominant anthropogenic pressures in coastal marine ecosystems Z3}
and how are they changing? e
- How do h 3.2. How are these anthropogenic pressures and climate forcing, including sea
activities affect level rise, affecting near shore and coastal ecosystems and their interactions | 3}%
coastal with offshore and terrestrial systems?
ecosystems and | 33 How do multiple anthropogenic stressors interact to alter the structure and 3t
how are societies function of the systems, and what are the cumulative effects? ©
affected by 3.4. What will be the consequences of projected coastal ecosystem changes and et
changes in these what if the predictability and uncertainty of forecasted changes?
ecosystems? 3.5. How can we effectively use our understanding of coastal ecosystem processes
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2-4. FUTURE ##

seueE ATAY (HAEE),

to develop strategies for sustainable use?

Future Research Themes =iyl
1.1. What are the important physical, chemical and biological processes that | _ _.
underlie the structure and function of ecosystems? e
1. What determines | 1-2- HOwW . might changing physical, chermca? and Dbiological processes cause 2z
alterations to ecosystem structure and function?
an ecosystem's
intrinsic 1.3. How do changes in ecosystem structure affect the relationship between 2z
. ecosystem components?
resilience and
: . . )
vulnerability to 1.4. Hoy&f might changes .1?1 ecosystem structure and fur}(:tmn 'affect ecosystems's S
resilience or vulnerability to natural and anthropogenic forcing?
natural and
. 1.5. What thresholds, buffers and amplifiers are associated with maintaining | _,
anthropogenic . sk
ecosystem resilience?
forcing?
1.6. What do the answers to the above sub-questions imply about the ability to
predict future states of ecosystems and how they might respond to natural | S}3}
and anthropogenic forcing?
2.1. How has the important physical, chemical and biological processes changed,
how are they changing, and how might they change as a result of climate | 5%
change and human activities?
2. How do 2.2. V.Vhat. factors might be mediating changes in the physical chemical and et
biological processes?
ecosystems
2.3. How does physical forcing, including climate variability and climate change -
respond to W phys & mnciudng ¢l vartability ) £ | 23}
affect the processes underlying ecosystem structure and function?
natural and
24. How do human uses of marine resources affect the processes underlying |
anthropogenic . P YINE | 1a
ecosystem structure and function?
forcing, and how X X
. 2.5. How are human uses of marine resources affected by changes in ecosystem | _. _.
might they . T
structure and function?
changes in the - ) -
fotre? 2.6. How can understanding of these ecosystem processes and relationships, as
uture: addressed in the preceding sub-questions, be used to forecast ecosystem | &S
response?
2.7. What are the consequences of projected climate changes for the ecosystems | _. _.
: . T
and their goods and services?
3.1. What are the dominant anthropogenic pressures in coastal marine ecosystems | _. ,,
and how are they changing? oo
- How do h 3.2. How are these anthropogenic pressures and climate forcing, including sea
activities affect level rise, affecting near shore and coastal ecosystems and their interactions | 3}
coastal with offshore and terrestrial systems?
ecosystems and | 33 How do multiple anthropogenic stressors interact to alter the structure and 3t
how are societies function of the systems, and what are the cumulative effects? ©
affected by 3.4. What will be the consequences of projected coastal ecosystem changes and | _. _.
. o . T
changes in these what if the predictability and uncertainty of forecasted changes?
ecosystems? 3.5. How can we effectively use our understanding of coastal ecosystem processes
and mechanism to identify the nature and causes of ecosystem changes and | 3}5}
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2-5. FUTURE ##

sate ATAY (YETEA).

to develop strategies for sustainable use?

Future Research Themes =iyl
1.1. What are the important physical, chemical and biological processes that 345t
underlie the structure and function of ecosystems?
1. What determines | 1-2- HOwW . might changing physical, chermca? and Dbiological processes cause =3}
alterations to ecosystem structure and function?
an ecosystem's
intrinsic 1.3. How do changes in ecosystem structure affect the relationship between 345t
. ecosystem components?
resilience and
: . . )
vulnerability to 1.4. Hoy&f might changes .1?1 ecosystem structure and fur}(:tmn 'affect ecosystems's =31
resilience or vulnerability to natural and anthropogenic forcing?
natural and
. 1.5. What thresholds, buffers and amplifiers are associated with maintaining | _
anthropogenic . =3}
ecosystem resilience?
forcing?
1.6. What do the answers to the above sub-questions imply about the ability to
predict future states of ecosystems and how they might respond to natural | 33}
and anthropogenic forcing?
2.1. How has the important physical, chemical and biological processes changed,
how are they changing, and how might they change as a result of climate | %5}
change and human activities?
2. How do 2.2. V.Vhat. factors might be mediating changes in the physical chemical and et
biological processes?
ecosystems
2.3. How does physical forcing, including climate variability and climate change
respond to W phys g,. uding ¢l v ity ! g% =%
affect the processes underlying ecosystem structure and function?
natural and
24. How do human uses of marine resources affect the processes underlying |
anthropogenic . P YINE | 1a
ecosystem structure and function?
forcing, and how X X
. 2.5. How are human uses of marine resources affected by changes in ecosystem | _, ..
might they . 3}3t
structure and function?
changes in the - ) -
fotre? 2.6. How can understanding of these ecosystem processes and relationships, as
uture: addressed in the preceding sub-questions, be used to forecast ecosystem | 3}g
response?
2.7. What are the consequences of projected climate changes for the ecosystems sz
and their goods and services? °
3.1. What are the dominant anthropogenic pressures in coastal marine ecosystems 345}
and how are they changing?
- How do h 3.2. How are these anthropogenic pressures and climate forcing, including sea
activities affect level rise, affecting near shore and coastal ecosystems and their interactions | %3}
coastal with offshore and terrestrial systems?
ecosystems and | 33 How do multiple anthropogenic stressors interact to alter the structure and 545}
how are societies function of the systems, and what are the cumulative effects?
affected by 3.4. What will be the consequences of projected coastal ecosystem changes and et
changes in these what if the predictability and uncertainty of forecasted changes?
ecosystems? 3.5. How can we effectively use our understanding of coastal ecosystem processes
and mechanism to identify the nature and causes of ecosystem changes and | 3}5}
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1. What determines an ecosystem’s intrinsic resilience and

vulnerability to natural and anthropogenic forcing?

1.1. What are the important physical, chemical and biological processes

that underlie the structure and function of ecosystems?

o HEEFAES A% ARG FHOR NP WF R FATR OF
A7 AR AFYEAY FEHY FATE D J15HA ZW A7
aAEEFaES FYHL Boto] COME ol gote] BE as) oA E
WED, Mol SAUAR I 23kl Hrk olBe] MEE e )
Hol B& 3L with of RE %9 Fa4e A4y, Seugds s
el Z12g4E sl ATk Ha glon, si5ed HHd g o
T U el T FUANT YL [1]. EF, /15HU FURTE T
A7xe] Fe L HESIAEN AFBARY BAC) BF AT PR

o AMTE 7% Biological processet T3 7|50l e ATV A HEHS
AR & F Aw. THY 7w gk A7 BA, 24 FH 22 A=
2 AT Aol Y xR Vsl w3t dFS A= Ao tig AT
7V 223 JlsEuUeE +F 725 ZAAste gl did A7 FE ol E.
AXsE EorlAe & T7FE AASe 8o & 7|FodE FdFES H|A
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1.3. How do changes in ecosystem structure affect the relationships between
ecosystem components?
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1.4. How might changes in ecosystem structure and function affect an s
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1.5.

1.6.

What thresholds, buffers and amplifiers are associated with maintaining

ecosystem resilience?
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What do the answers to the above sub-questions imply about the
ability to predict future states of ecosystems and how they might

respond to natural and anthropogenic forcing?
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2. How do ecosystems respond to natural and anthropogenic

forcing, and how might they change in the future?

21. How has the important physical, chemical and biological processes
changed, how are they changing, and how might they change as a

result of climate change and human activities?
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2.3.
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How does physical forcing, including climate variability and climate

change, affect the processes underlying ecosystem structure and function?
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24. How do human uses of marine resources affect the processes
underlying ecosystem structure and function?
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How are human uses of marine resources affected by changes in

ecosystem structure and function?
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2.6.
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How can understanding of these ecosystem processes and relationships,
as addressed in the preceding sub-questions, be used to forecast

ecosystem response?
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2.7. What are the consequences of projected climate changes for the

ecosystems and their goods and services?

on

o=
)
B!

T
)

K

ANEEY A9 FUAN S ATl

A A A

Kol
-

)

i1

[7]. ¥ APA77E glEet=, suiel o] AR ol

AE A A

sae

A el

5 =2,

u

]

;]o

ThsA

S}t
=

%3}

A= 7t
Aul o] EARE olojd 5

4
o

B

o] &
o .

S 3A <&

+ [7].

g 4

)

Jdoln exef 2719} o]9

3|

sl

=

—_—

dead zoned &%, HAB A

-114 -



W, A4S A A37FAEe] ool AAH Haef ARE ¥ AoE A4
H. ol 12 AabEe] 714 7 AEA ARz ofEtz olojd ZlojH,
dstAY Fefstr] /% AR Z WG] SUE ALz o

e FTEITFIAES TAHLE I} ZIAEHAY F=xo 7eol 7IFHS | we} of
B WakE AJMAE Heotstr] fsiMe g S watacld wE
sEIT™AS WS B 71 AT S0l ZastH, siFEANA Fa 4t
Ao HolgEd sEEdae TR ¥Ie AU AL HAE 2
YT A T A=

e AEFTULFE A7 71Tl wE F AEiAY Txo HIE AYF A
= B AMEAe wstel digk Ae A AP HS AA ¥ SsHAIRE 7]+
Sho] wE =7HE Ao WitzE St AFE 3 MElE olFol Y S
& o gFEE =3 I7PE Ef/olEol SUiEl w2l AEAle] Wart
5 7k5E ez d4ddn. 53] 7|5dstel e A% 45l =59
mel 72 WEFo] v A= AEAe] wd =3 BS FEAsiH A=
- FHE le Zlom oq4dEn

o fEUet ATE Y F, GRS OE g T MES E45d
e T8y FoA ofF (BA, 1sol, A F)7t 2t wet 7S

Al [99]
o [[ 718t 4t Al A7 A F7F Fa ]

3. How do human activities affect coastal ecosystems
and how are societies affected by changes in

these ecosystems?

3.1. What are the dominant anthropogenic pressures in coastal marine

ecosystems and how are they changing? [33]
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3.3. How do multiple anthropogenic stressors interact to alter the structure

and function of the systems, and what are the cumulative effects?
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How can we effectively use our understanding of coastal ecosystem
processes and mechanisms to identify the nature and causes of
ecosystem changes and to develop strategies for sustainable use?
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AA A 23 (demographic extinction model)¥ 7% =3 (genetic model)<]

Hol &dEA Ak 1 ¢ FAWOlE4(Analysis of molecular
variance) 0. 2= §3 F8 oF2 3 Bl AF ALY BAE BEI TE
g F At BA FEAA HEAATY FAA e e ExN J|F
Hatd mE AEA A& AF L olslster 7T 5 Jo 53] HH G

b 3

- 145 -



Fanoz dejnl FHMY *@EH?#I Hﬂa}g ojsiste e A BHY A
&

A4 FeAl B A5 e e Bos, S 04 95, Y, o
Aot 3%e Ade] AR NFFAL W FEATY RAZ FFHA AT

Aol =Fo] ot B AFE FAHE 28 M=(3=, 8, HAoht

o] FEF AFE B3l 7IFRiste] BE

1A gk weps, B 4 =
FE WA= 59 A7l EUEHY =AE F3 O

A9 ofFA FAAH, @F & FiF oA AAT FHAAT 75, OF

71%¢ MVP F4, @osttfet 2 BAE FAHLE F24sd =©E |

Ao A whgs vetdTh

O IWe A7FFH
- I AFAHE
1. &8 oAF Ad d7d=h f‘f}%% %611 o] F 400F (" 5, 199), == ¢
F= Fa o F 3804 F (e AL
=04, 1980 &, 1986)01 LRnA u} Q, AFAAREE 3 ol F]
Sl Wsk(F 5, 2000; & 5, 2000), 1967~1977:d 7] FA A A=} 53
s, 2000; &3 o], 2001), FAF FHolAM 19708 d T 71 FA)
1% O:lz‘sk(xh—r)r $,_ 2003) =o] Ry¥ nt 9}
2. &3 MAT FAA FH: T3 e Aal g8l Faabde] mtDNA T
Z YR (Kim et al., 2006), 53 A4 =F5 127] A< msDNA = H]
(o], 2007), 3 A2 Aojo] FEejHF Aojote] msDNA 2 Hl i (Yoon
et al, 2009) 52 A7 AT
- =9 ATAH
1. 71% Watel ofF A Wadsh 1976d HElHYS 7] 5™ SHPICES,
1994), 1980t F4Hb T FFo] AERA Wo|(Tian et al, 2008), W=
71 F¥sl 9 (Karl, 2009) S°] ATt
2. 71% Wgte} AT FHA 9 7] Fwstiel AMAA AH(Geffen et al,
2004), 71 ¥ 3tel {2 ¥H-3-(Gienapp et al., 2008) 52 A77F Ut

ot
L
)
Ru)
)
o
-
B
2

o

- 146 -



©)

AT FA)e] FUTURE FA¢ke] AHA:

Al 4] LYFFOR AEA A, B4, FU, HE L Folel AT B
ATE HEWF AF AUA WHE 337 AW AFe] Agolth ¥ A
T Al Fastel We o/ AR okl hEE RS defeta off B

2 I e IR
AN AFFOEA FHES ¥ol, A¥x, BE 5 FUTURES] AE3}
4 Age B84e et oW & A AdlT

O 33 FUTURE FAE tF7] 43 H UH:

©)

F3 obdt) thE8o] ofFA Z4(2011~2013): @ - L - B o F{FI}A FEA
TE FYstH, FTmE DA ARA FH& AFH o2 .

2
QA o3 AT FRAT T5(2012~2014): 3 - L -

7 35 Tk
S AR EAHEAS Tt MAT FHATES FF5tL TFHOE
NESH AAE WE3] 7y

A71Ee] MVP F74(2013~2015): #x14 Rl ot W4 917159 AT
A71E vofgit

ofgtthof =t AA Y AT FHA ¥ 394 (2014~2015): W8 H7F
3 oldiA FAF S tdeRE TE9 ZUMNATFH wWeEA T e f214
TZo] WstEs Feotgitt

N A

offt

of

e )

(0]

S

rot

o =

=
o A AATE FAAY D FY DB 75

&3l T8
715 st we weEpfATe] F34 uE 8 Fs 9171F e MVP Feto s
Ao 4

- 147 -



FAAA (o2 shed shig dd):
- A3t (0), AAZ (), 71E (), DA ()

AT713E: 2011~2015(5'3 31

A7H: % 1590/54

Fajdd: d79 129 (4= 494), d7E=d 249 (4= 88 Y)

- 148 -



R Bt L e

3

%

)8, E-mail: ilhjung@pusan.ac.kr

3 FHEfA 3

:

1

k<]
pal

5. =3l 9
O AIgkA}:

Hr

B!

w7

N

3}

g
o

00

il

o}

BT A 2 A

s

Il

slof ¢

g
o
i+

A4
3

1

o
il

®

°
il

F AR 7

3 Ak A& A A,

S

P 70 T4 AFtEokl o

371 9

S

]

[e]
Ry

]l B, @

2 ol&

A EE 1998 8% T oA AHFH 29%

Jokg e A ol ol
A8l AR A & 8)
Jopoll Tt o) 3=

[

1639 Z&Hol o]

1
, ®

<)
w

<

T

A ol

jai]
=

Al

A

283 5

1t

o

-

Fed 2010d Z= o
B, @ AAYET A

A}

°©

o

60004 22 % (Nature, 1997)=2 X il%|
- 79

- AlA
xg A}

= 7N
- SFAENA el 9

S

O I d75%:

ol
oR

s
oW
o
;OU

Nlo

o
e

wK
B

_—OL

FYUYRES} HAS 9

243}

w
e

or

1)

-
= A

=

]

A
=

b= T sl A EA

shol s op B ALl

°

& — &3l — o o0]:(

S

A

&}

S

=2
=734
- 149 -

A B ol A
SH

(2006 ~2020) :

3
2



AEo] fFAFA F & Yulo] 2 (Marine Biotechnology)d+ 7N'd &/ (47HA)
N 27F Fok, sl AEE Ve A F D AFAYL AT Tle
o] XFHo] A& MIVHEHE A ZleTES AX= vl 4% =343
wEbA Aol sfiefel fEuEte] A= TesEore IdS HiAe
SfFAENA B AT A=t 75 2 R&D A it d4ds| a4,

O A7 FA19 FUTURE FA9te] #HEA:
1-1), 2-3), 3-4)
O 8|9 FUTURE FA& o-F7] 9% HI BH:
- FAAAE, AEc, g/ B, FelALE, A8, AAsIte] FAz
#7138 THETE F3t] t52 FUTURE FAE HIHH e Ao

FA: 1-1)

- AT A AR AL, S s, S G ESA}, S22 A4Sk A)

- AT AST A G EHAY AN2E Ay AP dde A7 A
3 U E A EE NI YA E 7R 9 thEAA T e AFAS
AAsta AEHJ] ARE AT Iy = EAFZAME w4 &
Ae AADY. ndE sFBEAd vnd FE AejAA AdstE A
FAEFTEANA MNATEDT A BGFd S v o

FA: 2-3)

- A7 T FAAA A, SIS A, ST SA, sl AL A

- AW 2 Wl wE S FY olFARY WstE dF Bdde

skl o] RElg Foto] sFAEA S AEAL nA= F&F
of that T4 ol F AFATE TS A7 wet e
Ao FHEAo|(o, Exergy)E THACE AAT L S| FHEAA Y
Ml 2 A T T WSS sidThrIEE, S, e A4k
o THHoE At FYUAN=ES RS 7E AR T

E 5% TEA dF Az="S JiEdste] 7 2o ¥ (simulation)

_10"
mlo

X
L



M_WI.O

b ok AAHY o5

J|

5

0g ATE

H, Exergy©ll <

24 el Al 2

[

1

9
yal

B

o
o)
N

|

N

!
B

[<13
ol

A, S AASA, A3

o}
o}

73

i o 71

BT}, skl

T
ﬁo
ﬁo
o7

A =E A A

Al =E T
gH g BE A AA

=

==

QA

<

A el Al A3 o

- 151 -

47 Selwd 7AL A5

o] )

9

)

I
R

o

T

| .

A

}
F

RIS

°

A

P
T

==

T

& vle) o

B35 9}

21
(simulation)®] 2]

e 2
(database)
3

b A A]

<
=]

H

O #AAA (ot 7F2H s ).
1A (3d)

O &4t



a4

Sk

Fud g g 7d
kX

SFYENA B

1

9
pi

- = HA Mgl ¢

xr
il

wK

ot

H}

2k
=

=

=

4

Xl

% oe

=

A
pud

S Sl A W3t THEA S d

S

1

o]
A1) + 49 x 2609 7H4)

AS] Z3A 2 g

R

o

s

1

<)
w

Bl o
=

(300

1t

d

-

}

Bl o
e

=4

AN A kol ¢

S

- FHEEYG fHHE ol &

294 (2d)
O @4]: 1340

H
L

,%
,mo

AT A (G A

- 152 -

AR A Bl (91 324,
AT 69, Post-Doc 2™

o

O "ol



setet 28 oy o o

z:;l_

°o]-&

o
=

=7 2% =4

i3

A

s

6. /NA7]

O A|HFAk

olWld sukgeunjung@gmail.com

-

B/

o]
(Individual-

)

45

o N

) AAC AW SR

Fol A3

3

based model) = TAH = L

A
oju

|
N

O IUe a7FF:

® © == 8  ® N
" T N o U B o =
TrE o owyH e £ W
VA)A_/ LIL o
T E o4 ¥ w3 5
My ® w5 THE % o
o= B o = s w = S mn
B g © = o B < 2 T M
PO E ) S = S H
w A Nl N o T
_ R E aE R o g o =
T om B ﬂmrﬂ WA £ W e
R B o w o c & S
< K % o o X g X 2
Z,.#Ll MEJWU_.E o- O </ e
B M o F oo ° ¢+ g
X MM%EE_EAMMﬁ%A ..nmo#e H
I S 2 2 o2
Wode RN OMOB R @O S T O
_ Oa.__ﬂx_uu,l W U 5 )
o X _go kT X s & %
%%ﬂdﬂuﬂo%%ﬂ% 5 =% 0
. o X o < K o T O | )
T o oo gy o B z 5% 9
o 2o om W b 2
T X Y =S~ S R = < <
I IS C Y ° T = ©)
o N = ) O O o Z
ﬂﬁﬁdﬂ%ﬂ] ,ﬁlﬂﬂﬂmﬁ Eri‘l/
b T BN T it o R <
HM &Lwr?ﬂoﬂ HTW MWH%%
.A‘Mo.l_x}ﬂr_‘_.]ruﬂl Aﬂ
#%n%sﬂy%o# Z S M2
Moo TR OH oM ColCny o & e
T HwaodrxT®o| 7o A7
e e e ® O O O O
= o)
n M

- 153 -



)
—

2835

=
=

O Hl=9] 7%, 20019 A&7 A FA W2 MPA

fFod o8le B

S|

=3

National Academy Science®ll 4|

O {9 EU: Marine Protected Areas (MPAS) As a tool for Ecosystem

RR=
A E

IE

Conservation and Fisheries Management (PROTECT)

O =290l

Marine Protected Areas as a fisheries

113

fiskerihggskole

ZAE

YA

management tool”

= 9]

O dF FA9 FUTURE FA¢te] #AA (4d: 2-1), 3-2)):

2-3, 3-2, 3-5, 3-5

L =4

@ A2 P

0271 9

=
=

O 3|3 FUTURE F4

1. ARz 2

A

T
i
W
4
A

—_
"o

o

rJ
B!

;OL
il

4. AT 23}l ok

(Individual-based model) 7%

o

Ar

O 343t

—_—

K

G

A o1 THL oA

A

5ol

o B

Fod o dQlEolA A=A

S

o E o H

- 154 -



b

)]

Fof 7] W3} o

J|

oA Fo WES o

)
°

N

A B A o A 27 ol

3

3.

7}

3

)2

9] top-down &I}

np ol 7]

R

Z 0]
1 =

bod &3

F}s

g

A

=

O BATA (ohe) FHedl shtE M)

O |AFH]: 504 /59

- 155 -



7. 54 Ao BHAY AP mYAE D B4

A

- - uet A&l ste FE3 2T B A A=

AH: AL, 2% Addign, A vlojAdEA T

A AW Y ichoi@chonnam.ac.kr

[ AeiA w3} 8213 4 A9 7+& 537 EddXHoz s AHF
3} 23 (Quantitative model)< 7'&
- 715 W JIZtEs 5 A MEos FEdete MY

FAA ARl A e eaAtd @), A5 8 AA A Ay

7

Wstol 2o oA wWFadle we AAWrle wele BHAHY A

ko
oflt
o
_l {
it
Lot
>
N
rlr
fo
e
td
o

% (Bayesian analysis, Markov chain,
Stochastic modeling)o gt A7} &3t A AP I
[ =W &%
LA BN BEH 2
Slof wle) B3Ha4S
- S Woh 9 B Bo

| & S
> ANFstn EFHo T AAZHY A7V BaF

-
2

O FUTURE FA9}e] #AHA: 24, 2-5

O ALA: s’ FAE 77 A HZ ¥H:

[] Time-Space scales

- AEAY WskE 2] AT FRF AR 10 FIE AR FE
Basth PG ARTEE AARL A FRo| YR AFNH ARE



A0 e SR NE FHOR AAste] F)Fsel m
% 52 velshs W ALET.

o
- TAISHE WY @ Retrospective annlysis, Multidimensional scaling(MDS),

r

Cross-sectional Time Series, Space-time Series
O AeAe] <=3 188 133 Ad 2

L=

- Ho| oA EA AR FRE 1S FAkAd 2y
- BA%3 W Bayesian networks

=

[ E3EA8E AEs AV SES v oE o 74 2370 (probabilistic
age-structured and stock-recruitment model )

- 541834 WH: Bayesian networks, Hierarchical Bayesian Model, Stochastic

modelling

0 =ue) e e
- oE AR B/ AR FE/ AR AT
- FYFAIEL, A A

- Bl A} 22 A&MT BH(Allen T %)

O g4k

miE R
- AEA Azl
- AEA Azl
- A Al mE AEA M3 %
A L LE

[] ] 2k A /jo'r,]_

o o1

- =% SCI: 5, H|SCI: 5%
O #AFRA: A+
O dF713k: 519 (2010-2014)

O A4l 109 (299/9)

)

O &890¥: 74 53/d, A7z 5%/



8. NIV E AUY AFNH X AFA2H g 2 #e] A% 9+

Al A
a2 el FHUE, AFHAFAE): SE&FSEIS/ A7 AsEs 2 A
2d), 49: A4<Y, E-mail: skim@coas.oregonstate.edu

o

A, Asl, dell, Tl T EFsh= HFS At =3 SEE BT
(transition map)
T AR

ot 7 RYAFEE Tt Tt I dstel BEAAAES AFEte Y

QL
rlr
B
)
td
e
filo
)
iz
P‘ﬂ
k
o g
iy,
b
o
o
]
]
&
<
)
=
QO
)
to
o
oft
i

FU9 AT

m= Aol fFstal = dists
q

(=)
N
—
>
(-
N
W
\,
@)
o
a9
@]
5
W
-
=3
(@)
c
2.
<
(@)
@
=
rlo

TEATE S 49 AFEEH EjEGFAte s D e A EEe] A
=59 #xo #3 A4 E(connectivity map)E /NSt Jow, I F
A= W] o3 2 WslE FAEIS S dFstEe A7 19 Sl
ATh o]HZ o] FE(transition map)v= A HIWEES FHE ExE &
Hye 8% A87F HH o] A7 % 6dXt Al A d=E Aot A
bl = B3

spEle] f4 2L S REE ekl WEA PR T
274

T YA olEd ATFAE opH

A7 FA)¢9 FUTURE FA ¢ BHAA:
1-2), 2-1), 3-4)

=
12 A% AR F59 olFI A <
S



T
T

A A 7]

ﬂyl

o

=(1-3 km @) =29 shds

3

arsy

ol

i

o)

o
A

2k )

g
AO

F

A5 F3 7Y

Ocean

ROMS(Regional

o] ATolME AHEE Al F ot

(@A7A: AR, YR

2 Ak

<
T

y e A,

ol A

P

=

=

Modeling System)

Tor

=717

A =9

=

Ao 1 A

e 53 ofd =5 AMNER ZHE(IE

°©

B 52 g
), 2l AAAR ol FFR(e]

al

3

= o]

|
al

il
B

=2 =
<2

L&A o A
HFHolnt.

L= e
O -1

FdolH, o

e =

7}
&

o
S

=

=

ek

AEsst 7IH N B

T—

)3 Anh(A1E =)o) W)

ul

T

T

3|
&

Fol met thEA @ Hol A Aot

eh

ROMS Fe|A4EREE ] A9} Lagrangian particle tracking 74
(A el

o e

] o
BE AR 5 £33/ 5AA PHol m

-
T

[e)

7 A Arel wsbe] uf

S F =3k, AR A7) ROMS, 3 3)

9

1=
=

o
H

=]
T

(ATA: el A, A,

(AT

3-4): ¢
O o33

yE A=

=
-

wK

-

X

il
o}

0
_
o

i

[—=—
fi’e)

- 159 -



O BAFA (oFd) FHeFl shIE ).
- AT (o, AZ (), A1 () DA ()

O d+7]3: 59

-1, 2d%k FEAMEE AL 9F 34 8 TAYE 2D ALY AR 55
-3, 437k oS5 2 AL A4 ATl Amote] oM EA
-5k BAAEE ol &3 AE 44 W 23 B AF 59

O 4l
1,230,000,0009) (1'd(27), 21 (24), 3(24), 414(24), 5'4(24))
A, FHHGEEHAFE 2 Z233) <, o8], A9 32A, dHE )

O "Qed: Ad+¢Y 5%, Post-Doc 29

- 160 -



0. H2Aol9 Y D HNF AY

O At
A A7 (&% TE744HE, dF FAkslFsh

&)

At Y kangsk@nfrdi.go.kr

O dF&5x%
[0 2241 719 |/ Ao &S A= AHEH 84 g2
- ool o]Fo] AzxsH 1978~1989d 3 o F ko] wolx 1990~2008d
%Y 7% F | FEAS i

O ZdeAole 437 3 n ALdF 9=

=
L AR ol gF Hug @ Hd 4AF oS

O IWe A7FF

O =9 &
O diddAM ATz A4, JFF=, 7IFHS A A A77F FHHA=
- 2AoE YEAA FPFHoE vl T Foln, & HA EFF o

ZFo] 56% 5 A (Kiyofuji and Saitoh, 2004).

- 2o At FExo) #F A7l ¥ (Okutani, 1983; Nasu et al,
1991; Sakurai, 2000).

- AP A Y FR T Abek Ak ol B A7 A EH

- AREEE s3I FEdAY oA IFA=E 03?7} T34
(Okutani, 1983; Nasu et al, 1991, Kim and Kang, 1995, Araya, 1976;
Okutani, 1983)

O 3 5%
- o] AL kA w3 HFHA A
- Kim (1993)& 2340 o8 = a4 3o Hs
- Lee (2007)& allolA f-2juet 4ol At A5 3
- Kim (2008)2 240 o & AT S o Z EdF 55 7| %ol &3 4
T

- 161 -



AAAJA d771 B

O FUTURE FA)2}9]

o

O

]

o
o

Ell
SR

RO
oj

o

O

o)

[——
1o

or
w

0

wjr

K

[ 24ole) AYME =4 R AAB7}

Tk

N
‘_WO

o

0 940 REsjoje) s v}

MLD W3} xA}

Begel mhgast cubd Rl A7l 24

_ ATeds A

wK

T

wK

£

] =)

N
AR

=
)

£

] =4

nR
—_

B
Tor

- Y. Sakurai w5 (€& Hj= O
O Individual Based Model(IBM) 23 =4

- William Stockhausen (¥]= &2}

[ B84 4%

- 162 -



A

o

- =% SCI: 4%, H|SCIL: 4%

A5t

O #AHAIA:

O @AT7Izk 51 (2010-2014)

O ATH: 259 (501/1)

-3 (14) & &4 9 database (278)

g

: 3

b

B *

OO]:

3

B
i

K

T
i

- 163 -



O A=A} :

Ho

—_
o

H

T

Nk
o
o

4r
<

(A3} 033-640-2344, A E: 010-2756-4027)

o] ¥: kimhg@kangnung.ac.kr

2 A EfA 2

<)

o

O U9 a+%5%F:

—_—

b} e w

S

e
=]

g AFARE G A4 gop ATk w$ o]

At AEA A o]

A

%

—_
o

3}

A

2 A Stk

ok, 18y

3
gl

s dolzt EYrIE

T8

A 748 843Ee] #A deto] Wi

2} 0]
1

, A&

1

I<1
o}

Y

o
)

©% AzHm o

&l

n A=

(1970)<]
T(H, 1988)9} FAA3 %(Z, 20002 &7, A A7} 2

o

)

T=

B
N

T

o

A

1998)

7

=N
[}

A&

Sls

of o

o}
H

A Aol

- 164 -



o] A R oA o] Hopo] y|x7} HmTh AR HFIAE A%
& AR Qs Auwel Adoll AUREFF Y& s)Loln
i

O AFFA¢ FUTURE FA¢te] #HA: (1-1, 1-2, 1-3)
FUTURE Q754 £ 1. AA3, AAF F&Fol iz AL W4 @543
Hebd e AAst= o7k

8. F3)ek

o

g W4 ARHE Y=

322 FUTURE FAlolA AARE AeiAe] WAgksdat FHefdo] thalA

- 165 -



P2

3|
pal

o571 4
o] A=, AEe 42 FUTURE

=
=

O 33 FUTURE FA|

2OH A4 1™

3L

ol
=

<

ala

AEfA S Tzt 7%l

=] %

Z o]

el

"

ol

-

g2 A3 AeA

A X
&

o 9% =

A,

=
T

s, ol

0
K
s

—_—
o

=, 3 A= ¢t

3ol

ol A

) A W

=8, 3te, A= HHo] oAEA AHAL] =9 759

T
| N

o

s}

7F2e] 7Aool of

T
| N

5

°F7]

5
(q\l

O #HIAA:

O AT713k: 2010-2011 (23)

(4,0005+< /)

&

O «7H]: 8,000 "t

- 166 -



11. 28 FHHEA LustER (We (CHYTF otsdAN20) H4F
27 9 J1Fdse Be TYF WE AT

©)

2
o

]'X]-:

b

—
& walosta sjoFskst, AFEAE YA, 4 den
=

e

| ¥: sman@pusan.ac.kr

O
2
-
4

3

il
)

Zol A wlek (CH4)T obakshd 2(N20)7k2 WAl A %3]
S 9 Astel WE WA Walsieh

o s

Lk
o
i

O I A+sH
- sk A, dEAe #Arl=Eel AAHs FHoEA wEo|y oprhahd A
T8 WAL AAX gtou, I BF AT vy 5T A9

S olE slat evaEl A9 B By ol Wiz )5 wWale] whel @Ay
ol WBY Ao, oo B ATE HEF Y.

d

- 2-1: AZE Z1FRstE Q] Sa% =9, 3%, AESFH A oAEA WA

3, W% AN

CWE (CHA)T oblsla 2(N20)E F23 2dst 99l Edo|t)

A 9 STE o5 Jlae) Fa wAdow gAY AdsE Ry
Agstsl to] o] sl WAL zMEE QS W, FF /T W

Bp& o} .

O 33 FUTURE FAE dF7] 9% H W
- A ket AHE Al o] oA AV|HoE WE H opstks) A

%73

B
e
o
ot

. MIMS system (membrane inlet mass spectrometer)E ©|-8 3%t

1

o
by
=2
Fﬂ
(o

BAg =7

- 167 -



O &4t

) ol

#e) o)
9 7 o9 o

o)
=

=
=

- 7|5 sto] wE skt AEA W3 49

=
=

of WE s AEA a3 o

O BATA (ohe) FHedl shtE M)

- 168 -



12. 28 FHHENA LustER (WE (CHYTF oIsAAN20) HA4F
A 4 715¥se gE BYF \E AT

e

O A=Ak
A& A s, Ay HAE AAFE, AW R
o]mW| ¥: sman@pusan.ac.kr
O d7 &X:
- A EHHZoA gk (CH4) obitstd A (N20)7F2 A A F3)
- 233, g 7Y WHslel| wE Ay F wWEkake)

o e ATEFF:
- BT AW, A8AE #7180 AAHE BPORA w ofaksiahe)
9 MYAOE oAA gort, T B AFhE W PEIF A,
S olE Jhab eus 99 BAY W ohg wlE 7% W] oie B
ol W o}, olo] HF ATE BRI A,

Bp& o} .

O 33 FUTURE FAE dF7] 9% H W

- A BTe AWE AEha ol el AVIA o vg B opaks Ak LAY

=7
. MIMS system (membrane inlet mass spectrometer)E ©|&3% §& wWE9
AU 574

- 169 -



O &4t

) ol

#e) o)
9 7 o9 o

o)
=

=
=

- 7|5 sto] wE skt AEA W3 49

=
=

of WE s AEA a3 o

O BATA (ohe) FHedl shtE M)

- 170 -



A8 H o2 0%t Hu

=]
=

sangraelee@pusan.ac.kr

=.

Q].
3 S A

=

AAXRCE TUEY oM A

=7} AAY R 7|7

A 3slel]

=i
=

A =9 AA, AA

7
sl
4l

O ALA-
O W8 d7%5%F:

13. 7]

o

o
fu
no

o)
)

f CO, &

S

71 $

=
-T-

stz £l

S

2T o]

=0
o =

}Z‘)]'

2

= 450ppm o2
2 ool

Atk HAA o7 2030@7A 7]

j s
. T

I

ﬁo

A o P

9 70%E

)
)

Bl

AT &

o

wK

MO

B
i+

W3k ZUHY 7)Y

1 <4 B Al 2

9

=
) B,

Aoty webA 7] 3 stel]

Y

RYA

a1

+ 37
]y

7t AdH 2AZ Yehd

il

—_—
o

B
[

HiR o2 7|5 g )

=
=

2 g3 of

=i
=

K
olo
N

B

=1

% ol g3) F7h AAY FnE

o]},

L Rl B

L =4

- 171 -

k<]

CES G

=

=

1-2, 1-3, 2-1, 2-3, 3-1, 3-2

O ¥9F FA9 FUTURE FA <o o

O 3|9 FUTURE FA|



©)

O

©)

ol:

s B Ak sgdAFA IR I HEHAlERA (Metagenomics)e &
o JF=THFES €4 2 ZUHZIAY EAEETH PHE E—Z}U}
71 (Molecular marker)E &85} environmental PCR % clone library 75
2 AFA (cpDNA) 3 W EZEZ oL Al (mtDNA) 248 Fdto] I =

Fhdel e BAuoHuo| A8 TEeI o F Bshel 37aciusel

g ABsA BUHY 9 % 2de 75

o

y

2
ox
o

3}

T5H EAHClHH o) ~E &85ty FAE=To tg At HARE AA
st AA A olaL 77]12Q1 HolEHol2~ SHE Fild SFHE=THIEY =
HEEY % o] &8&3 G EA W3l o= 2d 75 F figk vtdS
T At

#ATA (ohe) FHed shtE Ad):
AT (o), AZ (), 71E (), DA ()

AF71%L: 3d

- 172 -



dd =wd BEF 47 EUETA

=
) Y

14. 71 % W3} o}

O A|HA-

: oakjh@pusan.ac.kr

!

g4

A

8 5

3

A

Hr

B!

A LAY B Al ol A

)
T
,.__HO
e

F

NHo g ZAFo 2 7)ZH 9}

5

il

g2
3r

B/

~

;ow_

N
r

o

O e dT&

A7H 2AEET o175 gl A

Fog wopgtAnl, H 7|5 s g A ol A

<A B Al

9|

KeN
T

o]

iy

|
~

oy

)
_—

F8 T4

TF A A ol A

Hlo

A

L=
)

omA Qr A
boh ey, =ule] dgkelolA ol

S

=13
-

M

FAZ olfahol gta, woleoUx UmE F

153 7=

)

"
M-
o
oF

file)
AN

oy
AL

T oohel, Aol

Mol @

bob mebA

Aol gty s

) —
| .

Slasy

34

g A= A AQE

O ¥9F FA9 FUTURE FA <o

1-2, 2-3, 2-7, 3-2

L =4

@ A2 P

CES G

=
=

O 3|9 FUTURE FA|

- 173 -



3

baseline A5=

o

K

Faz, dlo] g H o]

A

O &4t

—_
o

o)
o
Njo

_—
o

3r
oy
B!

e}
~

o

O #AFA (oh¥) FHed shE Ad):

O @773t 54d

5!

O @H]: 239

- 174 -



15. BRAH 54 2 23 U IR TS 5T AVYE AAT R o

AMAY AR= H7F A5 /R (Development of a health index for
eelgrass, Zostera marina and coastal area based on photosynthetic

characteristics and tissue nutrients contents )

A%
N R EEIES L RS
xd-gmlaxd%); NESE G BN, 4B NI E

A7 =E

8 @9 $HEL WFoR FRUHY ATAAS FPsD Bl e
WeNets 58 olgdte] AAT YA A= A% @ Ak Ao o
JelE ST Aok B ATE B3 H5E ARE MO Iy Y84 o
A% Aol BE D BY YA FYshv] VLI F3H ARE AT

o FUS ATEFY:

7} FW AT 5
o felugte] Ao WF ATE HAe FE BRI AT} 0f 5
Rou, A2 Ay AgAe] A} 89 FAAANH S5 Fael Rz

A e 22 3 AYAEEE A7 v A E U

o mid WAstE HAxdGY AL XSG NIy iy Fo= diE &y A
SA9 Ad 5o @ B AEF Wt e A5 A

o Zy JhAZe] % F/Hxﬂ. Hol, AAF, AsEE 3 Addes A o
€ A9l mwz AR ASA 9 Hluste] AZEE Frisiloy, B2

Hlg3} Alzre] Baske, APl By Fol WAl s Bl A 3l

o = F9 Y3} eutrophication)2] FXo tigh H7 L o
FH AEFe] Gz AEol osiH A3 BTEEII7F AAHE AL
FAe] A7E 2 Zyle] A Ae st

FEo A HEE o] &lA At A IYE &

- 175 -



]_

<

Q.

°]-§

=

=

oto] Yo E HIS

T low, A MAHCR Zy A @7 A7 AZo] v 4d3 26

w2 A

E o 2

o)
A

P
T

A

A| A S

[e)

/4=

& 7)o TR

=N

7}

)

°
i

ARSI =

°©

=
7

[}

==

A3k 7ol o

o] A

(e}
A

il

AL
OO

o

g, olzizk ZAE &

A A=

o ¢

ol =28 &y FdAd

Bl BF AT B4 FAHAom, of

=

E

L =4

3 A2 PH:

EESIE

=

=

1-1, 1-2, 1-3, 1-4, 1-5, 2-4, 2-6, 3-1, 3-5

O ¥9F FA9 FUTURE FA <o

O 3% FUTURE FA|
1) &3 5= &3}

Ho
oy

X

K

i+

==
o

o
TR

oy
of
o

NI
)

- 176 -



T
rh

A 7RA

1

K
1

o
- o] A

i

- 7NA

A

o 3

Jﬂ_

3) 3 A

il
TO
Wi
O
o
T 0

~

;o._

ojo

ol
™o
0

Jvmo
i__l

o
4

el

;on_u
T ‘0

—_—

N
"

T

IX_-O
A
o

ol

<

K

<
o

—_

Nd
T

BH

BH
50
o
o
It
oy
o
R

2| Z(NPI) 7%

O 444
1) 7l &3

~

(<3
=

ol

;01_
Ho

i

BAQl g 2w

TR

—_
o

o

~

;o_._
om

o

- 177 -



o B AT FAo AT AAWEEA L &
7} Ao WF 54AE FAMoR AFnET

O #AFA (oh¥ sHed shE Ad):
AT (0, ANE (), A1E (), QA ()

O @773t 6d

- 178 -



16. A= BFFAe Te4 e} BAE 9 Ay =Y AT

O d7 =%
&7 XA sz 5 4 Tle NEE A A" aeAd 3
7he/del tid ddto] s Fasit. B dFoAe sz HdSAl o
A 2dds T3l A=ddd 4 7Ie=2A B4 A5 F A=
/1\_}

Ryther7} A AIgE v} Ao}

FAE ZReE debe] shte w=dol, #EAR, Fal, e,
zer, A, W2, dolxelsl, 3, % 5 o8 Ui dagoz

s
A FetRA, AT HFAJ] 7I4E oAFEFA e vEaol t o
;é]

o
4 A

1

B

(o}

Stokal Al 2" )3t dF9} 7o) o]F X1 Yt} A Be AFEo| tht
A dar ZZAENA FPF AAZ FHZE 'SEPURA’. ’BIOFAQS,
‘GENESIS” ¢} 7luthe] 'AquaNet' 7} o]o] &gth =uje] B3tk 7jde

1990 w0l A5 AT A Bk AR o], Fae] eyl
A3 99 AHG YA ADE A 49 FS ) AGAA SR AT
3, geHoly Eapxl By 711% A

ol el A Hgol ol

iy

X
lo
>
>
i)
A
qe
k]
s
rlr
i
oxl
5
o

O 9T FA9 FUTURE FA¢ke] AA:
1-3, 1-4, 2-4, 3-5

O 33 FUTURE A& tF7] 93 HZ ¥

- 179 -

A
2

o AAIHAH. L A A



SECIC

=

T

= Sy m

= A sl

9

o

TR

vze]
A
ol

_EH
BH

AL
00

FHF RUEHIS A5 S

@)

iy
)
gl

R
o)

Jo

X
N

)

+ species-selection model

3] sz g

S

el =4, 3

|
=~

st &F

S

stol @3 A8 b
4

<]
J

A
vl

%
}a7, Stella modelS ©]-&

1
ey = A

g

9

¥
A

1

°
yal

&

=

UHZES 53 ARE ol &
=

& ALHA: 7€

I

E
=

B
O A3

ﬂo
W

N

—_
o

I~

- 180 -



O BAAA (oh¥f 7tevl e Ad):
AT (), NE(O), 71 (), @A ()

O @773t 3d

- 181 -



T

@ A58 Axd A

2 9

=4 F YA 72 B4

F

17. 3¢

O A|HA-

4 ) 3}

A

, o]H| Y. kimhw@pknu.ac.kr

8 AEF

3

A

Hr

B!

o 227 shetn o

=
=

oL o

S|

S A

;OL

i
i

O e d7&

7]
=

2 A% vlolH o Aol &7 ZA

AR

Z o]
— S

24, g8

=i
=

3 sl

Ql

Hio] w2 Laser Optical Plankton

Counter (ODIM LOPC)7} 7HZ=o =4 ZFZE2 profiling®

A zEo] s Atk Wl

Aol A8 7HA S5

g

SERE

%

el
=

A-E <t AT A 100 uM9 resolution

ford =

9

)b]'

Imm ©]

S
-

ZFA AL o™ o]H|A] patterning

HA AT

O dF FA9 FUTURE FA¢te] #AA (d: 2-1), 3-2)):

- 182 -



o
H

[m
o
o
m\n
o
i)
o
[
it
oH

pol A ASE A2 Hol 1]

ox
it
1o
=y
i)
1>
i

A EFAE, 1Y AEAA olE2E= U A=A Y 7741;— 7hA] A
A7) W&ol mH o] Z]FwE g Q1A o] WE ﬁ;‘; :i}elj
st ol Fag AAE AA T A B AFE %L?;—Xﬂ; —j 3 ]
o] A A = 287 3HA“MEAY} AAAl 1y 29 Al 018:01] j

| BESatH, mEol= oA WstA 2 AATE Az %P%ocl) o] A

| SFS AW, A e o]et 22 AHAY WSt YA o
=7k o) FAE olsistr] s A Fojof & AT AT
BEE 329 YX| @

X 2 df
2

of

o o

o

iz %

O
e
e
rf
2
-
1o
v
o\

O &3 FUTURE FA& o777 Y& HZ ¥4
FUTURE FAE t%7] 943 J2 e doAE 4) #23E 2 B=
G T Aels QAT &g E W FSA|

_ o]_;r/Ho gloe J b= =)
9] [1=H] AHE EEA RAAE x]_E 2 A 2"Hle] mAlTolth
s - U i [EG TS o RS I .

O #AFA (ol shEwl stE AH):
AT (O ), AZ (), IE (), BA ()

O @773t 3d

o "aqly
o] 49 5
T 4% (FEANFANES, I, EANES, deFs A3 4
ATH=ZY 49 e e

- 183 -



Environmental factors
Plankton sampling “ {physical, chemical and
anthropogenic factors)

Automatic qualitative &
quartitative sub
Using Optical system

Identification of species by
Real time-PCR technique

Compiling data and
statistical analysis

Comprehensive and
integrated

Information of zooplankiton
community

- 184 -



| £85Z0(MLD) £4 2 A%
B4 % 2dYe olgw Y WY

18. PRI=F13
5

FEFFTZHIMLD) &4
o83t MLD Aldxs} g FHHS} AA
3 mlel MLD W3} 2 AejA W3 A
- FAREYP S o] &3k v (10, 20, 30d ¥) MLD AW
- 12 AEA RER S o] &3 AEA W A%

i)
X
iy o2

49 71Fas, Su

rJ

2w Wzt dwe Co2 MY FT¢
A WE ddste] vie A3 AT Zokdd
- BB (Carton et al, 2008), S TthHA ¥ (Schott et al., 2009), FH ¥ (Dong
et al, 2008) 5 7 MLD W3} A7} &2
- SEIE & (Merryfield and Kwon, 2007) ol thgt ®2f MLD ®H3}e] ot
ATE= 7] FW Sl st wkE B sfe] I SHeA A AT

215
0 = 53
- A1Fush, AR AEY BEse] 9y A7k 9ot AN dFE
w5 A

2 A
- Lim et al. (2009)% HA F&/dE #F ABE o8&t T AMFEFF
]_

Aol A- 5 I3

- 185 -



_ Yeh et al. (20092 AohelE ek SiW4e vl Wsbrh AelsEoF MLDSF A

& Aol 9 Uy

¢l =
- Jung et al. (2008)2 F4t# et B #AZF ARE o] &3t MLD A7 A3

i

rlo

- ?41 SHBEFMLD= AR SR 50% o) dasty FRALSGY o
A3k = 73 %Fo] o]g(zP, 2009)

Fwls] WA slelol B MLD #A 3w dstel d@ A7 wS

Ao ), FFHo)w AAHA A7t By

O F343E 4
[ dt=ads JARR #5 9 tolguolx 5
- WOD, ArgoE/l 5 /9% Z23YE 0|43 MLD A4t
- A4FeE MLD A& A28} gl b o] B u) o] 23}
- A7) MLD A- 33t &2 SAEA ALt
[ @Rt=Fds dA & 34 g 3 149 YA =23

2
F

- AR AFeBERY- A7/ AT AR FAAZF0] TS
- AT AlyE . E ol &7 mld MLD W3l A% A9
- "2} MLD %3} el A% 12 AEA 1 g
- "2} MLD A|-&3t &3 TASAE At

O =y

S|
- WHOI(ZE%!l, 49 2), dA2=A&MY H(Benjamin Giesexl )
- Al skl A REE A4 AEVE A5/ A 9T

- shefolthsH(R W, M), B} 2A&MU SH(Jenshan)

O 9343}

- 186 -



mE R

uj g MLD A&7t Bx%

A =

3|

- BT

"LH

| 2~

2 A A W3t Eolg o]~ A

1 MLD

T
N
1
)
o

O A% 43

H

4, H|SCI: 3

i
A

- =+: SCI: 5

O THIAA:

O 47717k 43 (2010-2013)

O AT 209 (591/4)

(1%) & &4 % database (1%)

- 34 MLD A&: 2

3 BH&IHAS B

- 374 MLD A=T%F,

- 187 -



oW Y: swkim@nfrdi.go.kr

Aol ©]g AFE HFH U=

e

O ¥ A9 FUTURE A9} AHA:
1-2, 2-1, 2-3, 3-1, 3-5

O 3% FUTURE FA & o771 3 A< Wi

=

ol mE A= HFAEA HE

- 188 -

= o FeRAN(FAM)) BE AFYEA W
- W eddy FAO WE P EA WS 54
u

=
5 =

HE 3ol 7E sFEA He 3 dY AFAAEE S

-8 A 2 EE FD FFANSFRE AT ZAE T, L8, BAlo}
=

g it

O



AN E AeAete A 79
A Ase] BE FAY WE /T 77

% AUAF | SA 2D FF

o
o & W

O BATA (ohe) FHedl shtE M)
S AT (O, AE (), A1E (), DA ()

o dA7H: 1599 (39/\)

O Hadg: A7 104, d7H =% 5738

- 189 -



AdH= A

AYA

I BelA BR I/, A

k)
/N3 FUTURE R B AT A AH

EHH &
Development of the framework of the open FUTURE data management

system for building up the increased capability of data sharing, access

and dissemination for North Pacific Marine Ecosystem.

O A=A

20.

A| QFAH

VoaE BA

Ho
Ho

Vv °o]H¥: dinobyun@hanmail.net
A FA}2:

FIGG21

4
8e

]
™

L

3 A

S

3L

2 H 3z

foj o} &5 289 243

o A%HE F7
T A MO e, BRI, o|uY, WA,

ddH=2 7

2

)

A H]

FAEIA A E A

[¢]

b

°

o
=
=i

i

9
}

-

# 2]

oo]:
- 190 -

[e)

O 22X 7|
aT,

FA| o A AR

5

]

AN

I AeiA A xo

[

bol sy

°©

=1

Vv oM ¥Y: szeelee@unitel.co.kr

e



©)

O IWe AT
ok =] o

ELNY T gt sEe S8 g3 "es A BRE S 7 UAES A
HAEAA && 7l< /N

sl eF AelA ARAYA2E ZHJYPIE 7| R Thfe SEAIZE A

S A Y3k= Open API 7T 2 )

W7 Mg, AEAE 2= A 8 AA Al2F B T 3PAlR TS

A NS A sy DAY

ml

4

.

o s A W}, Z1FAs, <19l
2 =& $l8) PICES 3d=+E zte] =834, 3}
DBA|2=Flo] #55f 1A &+

Fe] AS A olF Azxwle] DB format QA WA AawE ARy
Mg, A7, =¥ 52 St 2 /198 Y DB SN2 TE T
ol 9A %

2 A9 V& 5H5H 8 WAE TYsHA A d3sta DB FE5e§
dol BAEE HAAAQ /IE FAEAEAA 7e& 200085 AlA H
Z2 FUdA EgEo, dA 1077 F &
ISO/TC211 A ZESE AFAIMME A& o] F 1SO 19151 Al ZF3) F
FAAA 2 A= A=

AA 7es o d <

F 7leY AIEE FHIAS

o]F BAF AWt AT Alx' A AMAY JHEMAIE AAEE FHIFEE
oAl A 24 TR AAEHUA I AF7F gllolA 1 EI
RO

W, B ARAPEAAE Mo sk FUEL AAT AR AN 2
b sl F) ol BEA3A FUlEANA AHlTt AFEH T 9
SFAMNE AT /& ATAL A Qe HOE Setsa 9o, =
W ATAE ARE gl TAHA FF ATE HEIHAL A9 5
7hsol Z1hE

A FFA 9] FUTURE FA¢te] AAA:

- 191 -



21) Fo Beld, 514, 4BSA B o9 wgow, g M
lom, 2Ee g 715 Wael Azk FEo| Aol ola|A WA =Tk

O 33 FUTURE FAE tF7] 93 HHH:

4-5) A5AE7E R £2ZEH o] AT ALY
VvV RAAARJD S ARAEAA 14 A 2 FF A47s N

VvV ABRAEAAZE 7wro 2 /W3 FUTURE ARFIA 2 Zg g A

o

Vo=7HE 713

Vv O *ﬂﬂlﬁl AR T, A E HFgES AT &8 LZEd o ML
FUTURE AR FAIYAN2E ZH A3 748 HEse] 435 &84 gr

Vv /W3 FUTURE BE¥BA2HAA = HAAZ R /3 FERAEA
AE 7Rt g2 Zbzto] DBAY HE ZYHA o= a3t JRO Al FF,
T4, 2AAl Fol AfFEA olFAAH, v o]F &4 DB AH TF
H AR 153 ARAPHIDE o] &3t & AASE HA 9 FHUt

v 71'8%¥ FUTURE BR#AA2=E ZH YA A9 Open APIE 7HL3}
NGO Tk &8 Al2" A A &8 JMsstes A9

(4-6) ASRF R FEAY

Vo3, AR, ARAYA, FF F ¥l F
£ 93 Online AX g ZTEEZ njy

Vv Bel o]F B4 DBol /lWE¥ FUTURE AR IBYA 28 ZHAdY=a 74

L= A=
S Hgate], Ztzte] Ao HAAAOR 173 HRAEIDE Holsld

[

Vv /1% FUTURE 3 R# A28 =992 A4 Open APIE ©| &3}
MEs && AxRlold Faxzt ez s Bd AuE A5ow 4

- 192 -



O A4t

o I7HE, Z|WEE FYHAHOE T o|F B4 Al=H, AHl2 9 DB ¢
3 584l BAEE /W FUTURE ARIAAE Z AT 7%

o HAAFOE THI ARAEAAE 7NoE HRE 52 AAS}E AL,
FAAT g0l Holual AFES Fof B2 AgAE FEA A R
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Vv 333k 713d FUTURE Al A2 7§ehE0] )
e /"% FUTURE F&AZH 7'E (&A1 909 )
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v 1d%}: 15 Man Year
v 2d2}: 15 Man Year
v 3d2k: 20 Man Year
Vv 43 =} 30 Man Year
v 5%} 30 Man Year

- 194 -



- 195 -






5 6. IFRAME - A=Al 7% S8 195 3971, o5, o8 2=

(Integrated Fisheries Risk Assessment, Forecasting, and Management for Ecosystems)
1. IFRAME ¢ 7% 3 ¥

A 2ol e A e E st7] sl idd AeA 7Rt 58 A= B
o & 9 o]& ¥ (Integrated Fisheries Risk Assessment, Forecasting, and
Management for Ecosystems (IFRAME) 7% 2 W2 ofzfe] I8 13 Zo] AA
3F-EQl Bt S, B2 yr=dH, AA, B7F FEdAAE A 7= JF 2
A= HUbE Adsta, =4, A5 FEoAE AHA 7x 45 2 3= dF
AR, e B #eo BrE L Aldio] s HT
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AEA 72 2 3% J7HE Agstr] faA dA = ol g A A
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Ecosystem structure amd risk assessment

PRI yEerke seEy unlw}l"
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Forecast
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ATADIEIETS

_[

I Wk palyis by soeraria™ |
vals by

Management +
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a9 1. AEA 7Rt T A¥E= B3I oS 9 o] 838 (Integrated Fisheries Risk
Assessment, Forecasting, and Management for Ecosystems (IFRAME) "'

Al 725 gotstr] Hslixde A Wl AEFTEC] AZ H
Aol A7l W&o, B2 A5yt Hasith nEgA AELE AAF (BANF (OF
2-22 A (DOA=ZE A (P18 F (0,28 FI¥ES
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AEA F2 29 (Bcopath Z@)o Q3 39 FgdAe] A5 NEMURO %
oA FAo] Hu, 78 FAIFEAY F == AF g As5e= AHFAH S
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- Ecopath
Aw7HA B AHA 24 2dEo] AANHAAAT A FFHA
Ao g5 A8 WHLS Polovina (1984)0 &4 7l&E Ecopath
2dojt}, o] RUS ARS|A AEAL Fx& Yee AW F& 9dT
AEA 54AE Axtetal o] gtes tE AuAY 3= vud 5 Ut

4) Aefsta A4 AF- (EPS, Ecological Process Studies)

- AR E HHE A 4 Az APEE Fe] AsiM= St HAd AT
3ol thek 7lEH ol A H ok st 53] AEThdAd
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PR RS

5) o JALZ] B A A A (FSA, Fishery and Socio-economic Analyses)

- IFRAME®] 4719 =3 & AEAH A AATE 540 it A5 V&4
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A (biomass)oll e+ AF T AAGH (B)oll tig 7IEH2 o1 < o
(F=0) tAAdZFe] x%E FAS= A= (Fx%)olA el A7 (Bx%)o] At
S5, G2 Fo]FF (catch per unit effort, CPUE)T A =315 3] 88
% (acceptable biological catch, ABC)A & T x| & (CPUEapc), 3 ™
A& A4 EF (maximum  sustainable  yield, MSY)Al&] T o] g
(CPUEMmsy)©l 71&H o2 ALgHT o87 % (fishing intensity)oll w3k A&
T oAEAT (F)= olgo] gle W (F=0) AtAL=Y 40%E FASH=
AFAE (Fau)R MSYA Q] AL E (Fusy)7t 7R elH, A8 F (02 7]
A2 ABC, MSY7} 7]*7«_‘—;‘42§ AREET A FAAAR (el dF TEHES
Beverton and Holt EdollA] FHH AAHoJYNAAH o] ALEHATE T3 Hof
ZAA A A (maximum economic yield, MEY) 5% AF-&-% T

6) YelAl 7Rk 5 91¥ = B} o5 9 ¥ (IFRAME)
- AEA 71N B AdxE ¥Uh, A= 2 #e (Integrated Fisheries Risk

Assessment, Forecasting, and Management for Ecosystems (IFRAME) {2

9 S Aol oF AW, oFAel: BN WH, sty
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FEiyet sG] AEjA 729k Ve detstal, oY T A EF
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HE 7. PICES &7 Fx9} oko] A9 (200949 104Y)

SGUSP
Study Group

)

SGHD

Btudy GruupJ

GC

sasnce Board [H,J
A . A =
1 : 1 I L 1
) (2R () (B2 ()
Techmical Technical
"°"""“"“J | commities C"'“"""“J Conmittes L
S B
! b RICEAP
cPRAP WG 20 !_ Advisory Panel
[ﬁtlulw'rpnnel [Wnrllnuemupl it
COVE-AP
CREAMS-AP | Adeimacy Pareel
Advinory Fanel ke A
o,

The Governing Council (GC) is the
decision-making body of  the
Organization composed of national
representatives. The scientific and
administrative  functions, procedures
and membership of GC are described
in Articles V-VII of the PICES
Convention and in Rules 3-9 of the

Rules of Procedure.

Executive Committees

SOFE-AP
Avisary Fans]

Subsidiary Bodies
Executive
Committees
PICES Secretariat
SG-UspP

An Executive Committee is a permanent committee reporting directly to

GC. With the approval of GC, an Executive Committee may establish

subsidiary bodies to meet the needs of the Organization.

F&A

The Finance and Administration Committee (F&A) is an

Executive Committee responsible for overseeing financial

and administrative matters and effectiveness of the

Organization. Details on the functions, membership and

leadership of F&A are described in Rule 19 of the Rules

of Procedure.
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SB The Science Board (SB) is an  Subsidiary Bodies
Executive Committee responsible for
overseeing the scientific activities of = PICES
the Organization. Details on the  Committees,
functions, membership and leadership FUTURE

of SB and on the nomination and Advisory Panels,

election procedure for the SB  SG-HD

Chairman are described in Rules 12

and 17 of the Rules of Procedure.
Scientific and Technical Committees

The Scientific and Technical Committees are established by SB, with the
approval of GC, as ongoing groups and are organized according to
scientific or technical subjects. Each Committee is responsible for
overseeing the activities of their subsidiary bodies and for determining
priorities for consideration by SB and GC. Details on the functions,
membership and leadership of the Committees and on the election
procedure for a Committee Chairman are described in Rules 13, 14 and

17 of the Rules of Procedure.
Scientific Committees Subsidiary Bodies

Scientific Committees are responsible for
the planning, direction, and overseeing
of major themes  within the

Organization’s general scientific aims.

BIO Biological Oceanography Committee WG-22, WG-23
CC-S, MBM-AP

FIS Fishery Science Committee WG-24
WG-FCCIFS
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MEQ Marine Environment Quality Committee WG-21, WG-24
HAB-S

POC Physical Oceanography and Climate

Committee
Technical Committees Subsidiary Bodies

Technical Committees are responsible
for facilitating the technical and
operational activities required to
support the Organization’s science.

TCODE Technical Committee on Data Exchange

MONITOR MONITOR Technical Committee on  CPR-AP

Scientific Program

FUTURE

Monitoring CREAMS-AP

A Scientific Program is established by SB, with the
approval of GC, to address major scientific questions of
general interest to the Organization. The Scientific Program
typically places significant demands on the Organization
for periods of up to a decade. The Program has an
organizational structure recommended by SB, and SB

serves as the Scientific Steering Committee of the Program.

Forecasting and Understanding Trends, = FUTURE Science

Uncertainty and Responses of the  Steering

North Pacific Ecosystem Committee:
FUTURE
Advisory Panels
[AICE-AP,
COVE-AP
SOFE-AP] and
PICES Science
Board (SB)
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Expert Groups (Subsidiary Bodies)

Sections

HAB-S

CC-S

Expert Groups (Sections, Working Groups, Advisory
Panels, Study Groups, etc.) are organizational entities
created by decision. Details on the functions, membership
and leadership of various Expert Groups are described in

Rules 13, 15 and 17 of the Rules of Procedure.

A Section is an ongoing sub-committee established by a
Scientific Committee or by several Scientific Committees,
with the endorsement of SB and approval by GC, to
consider, in greater detail, topics of sufficient general
importance to the Organization that warrant continuing

attention.
Harmful Algal Blooms Section

Section on Carbon and Climate

Working Groups

WG-20

WG-21

A Working Group is a group established by a Scientific
Committee or by several Scientific Committees, with the
endorsement of SB and approval by GC, for a period of
typically three years, to undertake specific terms of

reference and to report to the Organization on its findings.

Working Group on Evaluations of Climate Change Projections

(Oct. 2005 - Oct. 2010)

Working Group on Non-indigenous Aquatic Species

(Oct. 2005 - Oct. 2012)
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WG-22

WG-23

WG-24

WG-FCCI
FS

Working Group on Iron supply and its impact on
biogeochemistry and ecosystems in the North Pacific
Ocean

(Oct. 2007 - Oct. 2010)

Working Group on Comparative ecology of krill in coastal
and oceanic waters around the Pacific Rim

(Oct. 2007 - Oct. 2011)

Working Group on Environmental Interactions of Marine
Aquaculture

(Oct. 2008 - )

Working Group on Joint PICES/ICES WG on Forecasting
Climate Change Impacts on Fish and Shellfish
(Jan. 2009 - )

Advisory Panels

AICE-AP

An Advisory Panel is a group established by SB, with
approval by GC, to coordinate and/or provide scientific
advice on the activities of a Scientific/ Technical Committee

or Scientific Program.

FUTURE Advisory Panel on Anthropogenic Influences on

COVE-AP

Coastal Ecosystems

(Oct. 2009 - )

FUTURE Advisory Panel on Climate, Oceanographic

Variability and Ecosystems

(Oct. 2009 - )
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SOFE-AP FUTURE Adisory Panel on Status, Outlooks, Forecasts, and

Engagement

(Oct. 2009 - )

CREAMS- Advisory Panel for a CREAMS/PICES Program in East
AP Asian Marginal Seas
(Nov. 2005 - )

MBM-AP Advisory Panel on Marine Birds and Mammals

(Oct. 1999 - )
CPR Advisory Panel on Continuous Plankton Recorder Program
(Oct. 1998 - )

Study Groups

A Study Group is a group established by GC or by an
Executive Committee, with the approval by GC, for a
period not normally exceeding one year, to consider any
scientific, policy, advisory and/or financial issues of
interest to  the  Organization and to  provide

recommendations thereon.

SG-HD Study Group on Human Dimensions
(Oct. 2009 - Oct. 2010)

SG-USP Study Group on Updating the PICES Strategic Plan
(Oct. 2009 -)
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