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SHURZEHS SIS0 S FLHQ| Sighu} H2Y wek
Current status and future policy direction on
“Protection of Marine Environments” activity

I

Chapter \ 6H%I:-:-_I' :IOI OIOH

AFEE, & siF-tiE-di7]oll EAsts 449t oluAle Az FAAE duer &82 stHA
AFYEHAE A 22, AFEg0] F439] HPHEW A= ol HA Hatst =,
e BT ¢ e A tiFo] dasit. Ae7he2 s 53 F29F =79y
e €L, 1 oM okl e BEe] &g Hate] Hiet whE-<l Aejeha 3E olsfiste 2ol
HFeAR5 Y MdAdzHAolg 2A% E}(IAP 2021). @AHS A= AT JAMS AEFol
7P ekl SRS Ae/dE Holal QAR IR ZEoll 71't A7 HekEhe 2 A9l
E=EE0] Qo o] SolAE s ofsish=t st 7|2 A4 de At

_4

7h. BTt Ato] et
A7} 27193019 oF 409 Wl A, A7k e 23} BB A Zo] SHRE] OJsto] $:37]¢)
ez BolA Ut} tj7lo] 5EH 55715 v} o] AEe WolA e e A0 sl
Egg 227) A @A), TS AT ER] 71%E A7) o] St 43 e
22 AT o Bt S TOkE)EHT B2 Ao] B B 4 ik shE, A ehaje) 7]
2 29 27 ofRolu], x| 74 H20] AL oF 350 ¥ A oA 71U ol 5E 11 A7
QFoll A A E oA T E B R SIS, A4 B7He S04 843} 7] 2 S E 9l
A7 A9 Z710] v]wsto] Sk} thgo] AAF L Y S lHIFAT, RS HFHE
A7t AL SR A4lshed dddo g ozl Faolth

oE At

Lt X & 8229
=2 Y
3

A7

<t

=
L2 A FF-E-7)E BYGo] &3kl A B SRS o 2ulsly Qo
Z

A2 ol g2 2ol iAH ezt AZstARt, ob f-27F et SHAE

i

O

19

KAST Research Report 2021



» et

2ol & Bl Fe vmy Foksl A Qv YR meele
es A5
sl 4,

AR QA Gt AT w2

al AR
sf=7F AAQ] 97.5%5 AFA|stckhttps://en.wikipedia.org/wiki/Marine_life)
7IAE w9 5535 54 SAsH o 19
52 F/AdstHA

= Thoe AA S gAY,
20913 F8siol AL A4 LB, dhRet %
= )53t 7] Tio}btﬂ

ol %i%%

2 7F54ol

o]
Hsls 9

e U]i# A7 71ge] 2
L AR5 F, Aok B3} 540] Qs

2|7} 442 wo] A&7
Jo]gh pEoltH (L™ 1.1).

AHLS5. o Y g F=2). ¢
SHEtE BARL AR 9] STl vashd v o
a7 1.1 XE 220 ZEXsk= =2f el

st
68.7%

e

g .\
5% ——gm
Ul nEe | 04% X5t
= - T 30.1%

97.5%

| APEEES0.8%

HEE
67.4%

pabicl
c2|

=
MR 08% T
Z41.6%
i w0
95% |
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sEH R SR st
SHe| sighat ot

ron

od

2 YEEEEEEE L

7t oL X=X A2

g2 IA HHFH(Pacific Ocean), WA ¥(Atlantic Ocean), AE=F(Indian Ocean)oZ
UHHEE 1.2), 23004 giEgo] 7H Wi, AoHE 1.1). BEFS AA ¢ oF 5k
AR5tz AR vitto|w, Bubtel gikato] 24 E26kal Ql=tl, A= s BAZ 47 BHiB ST
defggFolata 2ot B gy # P E (Bering Strait) 2.2 B89t Faf YA, o] BE27}
U Fob & s 7] s weto] WA= kv A A Eubtet gikto] Ex2ska
Re g B i d o FRE =, dAY 552 55509 A2 =] 3lo] Z=AgolA
Q= TR s 77 B0 A4 o] Zito] 2 4= itk B0 E=ofl vlsto] JiF o2 2ugt
olf= °] sfFo] FF WZolth JA=F2 F el HIsto] & o2 Ao gl Zof 2|94
AUt

H 1.1 ZtiYe] 2712k 70

oy g Gt 20| 29 &Y HIE

(x 1,000 k) (%) (m) (x 1,000 ki) (%)

BB 168,723 46.6 3,970 669,880 50.1
CHA 85,133 235 3,646 310,411 23.3
QI Qf 70,560 19.5 3,741 264,000 19.8
=l 21,960 6.1 3,270 71,800 5.4
=50 15,568 4.3 1,205 18,750 1.4

EX: https://en.wikipedia.org/wiki/Ocean#QOceanic_divisions
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™ 1.2 MA a2 12

¥

=

EfE - o

EX: https://commons.wikimedia.org/w/index.php?curid=3161495

71 Qo] oF=Z Ao F=f(Antarctic Ocean 22 Southern Ocean)2t E=38fj(Arctic Ocean)”}
UTHLHE 1.2). H56l= frehAloret ofd2)7h thFof ofsto] Fej#to] Q= Bitol ARt E5dl=
SUE FYE AANFCR 525 FFQ dFaedHF(Antarctic Circumpolar Current,
ACOS =& Atel9] Hittoloh. 738t ACCY 55 wiiol B, tHAY, A=Fe] 7t
SR JFol7] oY F o] fAEN F oY BF AZole AAFor §2 FEA0R
Aol YK, sea ice)ol BAHIL, F2 o5 Bl siHo] =7k gt} ZF 59| FHo=
A A dl(regional sea)7t A=Hl, HEA QL o] {3} of@]7} Afo] 9] X5, oFAlofe} ofH| 2|7}
Aol o] H e, SO} S Ato] 9] afl, M=o ARG E Ato] 9] F3f| Solth HAZ A Hd=
ol Hlste] iAoz 4o ol Q179 e WHSHA =] AUt

Lt. sHF2| X|&
AARNA 74 2 olHIFIAE Ao a7} oF Okn g k=0l L, ti52] Bat AL=7F 840m <l A
Jsteq, sjfell A 718 22 miE oty sf7t= =4l 10kn7t 9L, sjFe] Bt 4%k 2F 3,700me]
HEHE 1.3a). o] A ¥ Y-S HFET B WL, Fo] A Y EZoNA thget Fe9] AAAS
AlESHAL . s g ti ol Rivte BAE sitol=taL she, ZFo] vk} vt 730l (estuary),
st B2 A (tidal flat) 52 HFE A=S0l A4ske AE2 Hilolth. Eet, F3do] F2

S o7hE A FAHAR, S Fol FHE WIARE £ st M4 S golole 9SAF 2R,
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59] qigk AL £ AETFHS SA3 Br5o] AeiA ) A4
QT SHE Sleka} e qlokA AL Qlzte] AxA A A4 ke ARAS PHshe

g5 2o g HiTE gEFEney oo, gERAne oA 58, dERY, gEA,
S FRAHY 1.3b). thE H2o] 4-410] @ A} ket Aok thEolak T sl

BE X9} toFe] L HAo] W ek AA| A WA oF 9~10%F AT hEEL

AgEgaE0] MAskeY ad HIET FUdutrients)o] BomE AFFFo| ulS
FAeta, QIzto] Ao olgste ofiFe} HEFE F2 of seol4 WAL Joms
olQlg5ol Bl thEgo] THREQ fREGRE AAt FAA7] Aste, 1 ofefol
S AlE s STt YA ol RSN WAL AX F oF 21%S HAsh, 1
9]9] 78%E AA|SHE LA RS 24l 4~50] tjeAeha B2l Beolth, o] A1, Yol
S04 kol JAT oIt LT A 9] § Hol ThkA Abulo] 1~2dm o)A} SEH o]
ATE AL G, A9 A (ridge) S 2RE §EHE 890] HUToceanic plate)
Polrfo] A% AFS A WolAn et et oklm ARstEA R Tte) g
A3} shato] WS w Ft,

I 1.3 K17 BH X0 $5H BAE
T (b) tlohXe] 2 HHE

() CHE T STt o)

re
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> » | slierztzde] ofsf

7t

= SFetEd it oy} 7|4 &ofl =of E&7I49] AHE wEo] siavt 553 AEHE

152 ZA oo E3 diee BYES Fotal WESHAA a2s fAstL A9 71%E
gt 7t Ade 2, 98, Bee Aol S8R ok Ak A4S fAste EEA

(conservative character15t1cs)~g AYA Gt 8] Zol9ls gk, Ak, ojAlglErA:

+-&-ofl ofsto] w2 A W3}t H|HE2 4] Qlth. si4=2] £A 7} o] 0] sffolA UEht=
7+eFe] 7] &Rt

N Ol‘

oN, m40

l".9.4 oZ J]m l“N
il
ﬁ

oX,
m[o

A2 AT AA@GS Fo7]= dEEoltt. sgolA= t71E SRt Y
Stz Sdlo] E4-2 SHsHHA Ho|A|7F Fou A 2 MetEt, siee E
0004 & =7] fizol, sigol E0f2 E2 AFH L, t719He] & wehZ Foto] AF9 7|FE
7““}‘:} el BE2 Wy} 7|29 JFE JPHor wtong =20 Ayt AFof| wpat
oFsHA veidth g3 77k At Y] #5 22 dE Y ML Ak 7|3 HE 2
dAsHA oEd, Edisige A% 25C7F de wER Bl si% EFZ AAsta Slth
Ao A = AF Fstoll 7P +-20] BAH L, SHE A2 Ado] whet 29 2po|7} At
¥ 77t T Y E—«] 28 AL (Sea Surface Temperature, SST)o|2kl
st=tl, (1" 1.4a)= AlA FY ofF B SSTE EojEth AWM= ALl t7]9] 7]20]
otz Wef7HaA st 23014 dojHdn. 714x2719] Zpolo whet d5o] A He WA
siuteh EepA e, ALE AY WA ofF 52t sk, melting ice) 7 wh=t Y A2t
AT AR50l & FF= =t AANA 7P theet 2 Eo ARHEE BRI 5
SHoA A=, ol3oll= 29T ol wEgt st A AAIstaL Qo B g werE(warm
POOD sifoletar gttt A= R BHlFoA = ST &M AFor SE=H(I.5.H. 0H-rr
Tx), SHsiFoA AL A TOoHA Fo] AZ 07 o]Fsl7] mizof AF sfHoll=
]zﬂﬂq-
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SHAEI A SBS 0| CHet

C|
2uhel Bkt Ha wh

rol
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of

HI

32 1.4 © MiA e =20 FR2| X[2H X}0](0] §, 2013)
(a) 01§ B ol 22

Aol Wele He Ao Z9Ed, FS4eR vitto] RojA "o, o|gA o] itz
A7h= oA Boll e o SRS o A winE 7RI It 2ol ot Qe
719%He] FF &2 2E Fi(salinity)o]FHaL sh=H, sFI} Ado] it th2r)= ARt
P oz oF 3.5%2] dol Bist=ol =orltt. o] FollA 7Hg g2 F22 AAI8kAL e Aol
H(NaCDlH], o]29] FEiYl &F ol2(Nat) H4 o]2(Cl-)2& ot AL, o]efo= Bt
[ 2olu vhaHlg o]k AT 50 AUt wef Aol vistEo] By SUdttd, A= oF
45m 779 &AgO2 FHE Y Aot

o -0 o Ho

B
r

¢}
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orom»vg-sw_rc A7 a-ﬂﬁow Qo] g e F ofdrel sl
Skt G o) $9oITHIY 1.4b). BEFAAT F8lAIM0] Ahe of sjole Axd
1371 B4 o] Zepo] Bt e 2 sFo] ofste] YR ngH o] QR
2 #)50] FiFo] 7] whiolct. shal, Lok FA oA AL 2t 7] 20] ofste] st

)

ol

N

A4
29E 1 g2 45 72004 wpAues A deoz2RE w2 92 F919 sl
S50 #5579 92 =011, $7H Bl 9ste siee JAstaL, ole A7zt 23

74 2PAAS FASH ALzo] U150 Y st B2),

LT
%
E
g
o

1
ZA5H= 423 (water mass)= H|E =
HE 7}E0| oJgkS Hh ojotgdrit} 95 §j4:0] Wi} =on FEHUP= 2220 Lo )20
NTrl Eth WEo] o]l EEO|A FERE LPAFIE Yolo] H% sl 0] 41 A

2L FIste] BET oo B LB Toldth.

_4

2t 8271
A7 4ol ol AEE 82742t k. At 2o et 8ot Get, s4o]
wolgli 7149 ZA4HE 79 ZAule} thath f7]gt s 2Aels 71Ae] B Folo]
w2} gh71e] 7|47 afseol iopzw Ze a5 Holgls 8E7|A7} 72 AW E
3t} B Z20] EolA ™ §27]4) o] Zol57) 57 tjo] FA|uke] B2 ) A]ure] o]
uls}o] 8 Be Lﬂiﬂ% AU Q. 1 L8 A4 5| o] S80] A A5TTta, sj5o]

Lotglis 827140 FE Hol A7 wo] Heety o2 B BAS WAL Aolth. B s
wolglis ulREA 7 A9l ALt ol sttt A% 85T AdHt oS 5Y, 42 EgaEe

FYHL FPo7] 99 5ol Hojolt olusEtavt sy, BB EEL 9% A4t
gasht, §EALY B9, %Y EFS 7o §ES ok 9/ N HEst wor
A B3H AYE AFEE A4S go TPhel] R §E4aY FE} vng
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SUSIAH SEHE0|| st
Ziel BTt HH Wt ¥

o= o

rol

ool

= SHARE 3% F5(700~1,000m)°] —éxﬂ'a}‘ﬂ Atae 3o A4St 529 &%
T 71/ Htelgoto] ot EA &S0 oste] AXHT wEhA Aol HFo] ASHA] gko
A4 2] 4AZ(Oxygen Minimum Layer)o] 4 E 0] o] &9} Zo] AtAT S =

&0 g =t

ojitetRt Ay SAZIAEA AF2dRte] FRolgta dEA QU ti7] olitetEAl] ke
2015990= 400ppme Z¥}sto] AFPE T o] 9] 280ppmE Tt 40% o4 S7FtoH, o]FA
-2 F7F FA= ofds] fAEL o ojietgas B ol & =7] wiio] sige 7]
ojitsletAa FEY oF 30%E F5ote] A9 7| FHITF FA5H APEHE AS ASAIA gt
SHAEE, Sfoll molEoitt olilstRtas SiE AMISIA sl E wAE JAch=
SHEFEANA AF A FF2 PR AL Zo] FLoll HAA HAT. fFA ek bt 25
Al FaFe v Bt ot 54 A5 dart BEA Hol(foodweb)

|
wsto] 27} ol ohe SR A4S HUE 7MsAol B

o
_O|L
"

o
it
lo
2}
ol
)

WAL FolrHaA £7128 FHstol 4 AL FAL At o] BPoIA R 2Eol
Gorolth. A2 AP WA FAG FYFAL Fao AL EFAT e

ESoe AeEdaEc] Y I¥de ARSI "2oll 9F9Y st Fal, 53§49

BA 9 ¥R, EAS] st SOl HoRle A, 9,
Sol7hd AEEHAE0] Aoty Bad JFEe
ARt O] F-FYSHE AL, eutrophication)d BI2A| 7H&3tebH(11.3. 1.3, Y3 H2),
HZ(red tide)E TAAZIAY, WAL 23] 52 FTste] 522 SFAEA N FIF=
Tt (Heisler et al., 2008). A&olA= AeEFaE] 3t P40l glomz JFAol
AHEA] oot FH-3IT.

2
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[ . 2 . sljketzde| ofs

(4 JEEOES

SR E 22 A 715 3 S 1] R et D Apo] wigof A A 0w HE B4
Heltk side] =2k HYdS 24508 FHEHUA F53] o, do] o= Hx Qe
139 gFe 32 F83(photic zone)ol2ti ot FF3 Zole EE <89 4% 100m
Lol AT, ARt = SA 2R E viEE = FRE4 fEe] Eol g5t 40m v]Rto] =7 & gt}
850l B2 524E0] AAlste] Aol @dsitt §-3359 ofdi= do] ol gfoen=w
P74 02 o} FgF(aphotic zone)olH, W& o] 8ol FH/ A8 E o AESFIER
A4 Qlth. o] 55 BHoh= 5=, Hol gl ol A 5 A== Hekt &, #3AtY] JdE shAY
Slete/d < ohe nAET HA
fFolA 7 B2 ES(surface zone)o YAIFITE HithoA Hi= vl E& o
T2 07 SA7]|AL Qlon, o]2et AF&gto] A st A= 2, AR, Bt 54
£33 (mixed layer)o] F4Hth AFA EAF2 =40l 150m FEolARE, A94, AH
Z270f| w} 95 Zol7t A E k. £3F ofdollE s 544 #hel ¥4 5] Hakshe
k3ol FAEEH, sl EAXA wet 2+t 295 (thermocline), FEFZF(halocline),
=3 (pycnocline)o]2tal &} tfgolA] o5 k59 A= A A5, 424 1,000m
ofgjolli= 54X grol A9 HEGl= WS (deep zone)o] YLEE FJF2 F=HHOZ 3F F+2
ZHA AL Qokal & &= ITHLE 1.5a). AAIR 4= §4A= =0l whet, Aldol whet, Ao whet
W2 2ol 7} . A O] 52 F2 2 2ol (8, stratification)o] A9 = ¥,
s Aol M FTFr2FES SHtste At ASol FAEHL, SR oFEds A9 H
2ol 1129 gR Et5} et 29S| WEsHARt, ALHd= 45l dEHE AdHSE
Holok, 4&% 2o ¢, A4S0l #FHET T
5 ST, 4T, A2 AA ol ZHE 2%, 18%, 80%F AFA5t0], AlFo] sig9] thiEg
1 Qe AL G & ATHIY 1.5b). gutdog, di7|oA sk HEd 22 4T
Higolgt AT EofEo] SFR7HA] A A JFS vA[A] FSHER oFF2 S5t 4
Atol9] BAISA sBE. dErF W2 AT =0l AF2E So7HAY, HidlE 45e
g5t EFE W Aot o A7t g = olof st Y5 sfHolA= v YFoE o
Aol ©HEolA 7= gt (152 &572 Ay 4 HX)

o
i

Al

=

2

rlo

-

l‘

ofy r

1o

=0
1%
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> b | . 5l ketAo| ofaf

Sot vl 2493 22 98 249 aFE ol $A/07]% ok, 53] Abe]o] W Ffo] o]
SAol7| % Stk ofe] TR S8 T F BHE U 4 ek A4Sl wige] oja
FEEE 3] gon], B33} 459 HSUE o] fEe] WA 23] Yk Ao
ago, wigw 449 oz H4vt 84 Fe AAsHs Aol WAL sy, S
oleigt Aol WAL HAe AR sl WAl wwste] B9 2e RHo|Aut, Heatd 1
SqetA 0 2 e $a% o)n)g A4t

N

7t 25

93 HYY A, A LFGE wEkA A £ ARoIAE F71AQ sjHHEol
UEtaL, o5 2A(tide)ol=kal gtk 240 ofsto] sHo] A5stAU shdgtol whet 32
SEo] grEojX |, XEW, tidal current)gh E]= 0] 322 fHA o7 FGHEH 020 5l
EXo] Qitt. A FZAA Fitelyt Hivte® Iy Eole WEo] i $£F0F EolxH
x5k, o]gA| o] Ascte U 55& FEF(flood current)Etal . Hhd,
o] sl Eo] A2 wpAL7F ro] ot Wolxl AEE AF, ARAFE ARAIZHA] STt
B U7 = 590 582 YR R(ebb current)Ztal etk tiA| =, $-2uhete] Asohe 2471t
Aol 7} AKX 277t ZFstH, glofAA] sioto] HEet el thrdfo] F2 FRoA= FEL 277t
o w2A 223 Qie}. ¥, FafollAl= 24 9] o]zt Aot £72] EF0] Ao g oFsit

Lt. siF
Y FS5H9 82 do7]= FAl(wind system)ollA A FAZ(trade wind)} S=2
HAZ(westerly)ol 7FF W2 WS Aot FAHC] F5F(polar easterly) G 7
At Y 1.6a). HF2 & 2ot o|#A dF9] HFolA vl 9ot A= 34

%3Hwind-driven circulation)= 3 dF(surface current)2tl gt} 4= Y53 HAE 9

FFI vlEo] ¥l oote] s sfFollA Aol AEE= B4 Hag A8ttt &,
AL A AL 7]20] o} sk HYA L, s FPAY wiEo] FAEY LR} sf5H
o7} Eobdth. 121 At AlA B o R A4S ofal §l7] wiiEo], AE Hof e
AFY B2 5HolA AZoR, 181 HYrof4 LY=R 52 JAS 7tk o]o wet
ERHLY] A 9] oA Sk o] 2= T2 s ol AR &=gho] dojuh=1], o] A ot
S (subtropical gyre)zt gtet. FREo A= 377} WHAIA WFo = SECH(T1H 1.6b).

SHIATHETIM 141



34

L s S| chet
ZUHQ| Bi5ka} R b

OEL roI
v
v

2013)

12 1.6 X[ EHOIAMC| ZAHI9} 5HF A J\E-Il(o

on

a5:0] B Holof A E 53] 9] L5 o] WAISH=Y), Wimo] AT v]A i S} @ Ro] oJ3te]

] &gho] WSt R o]lE dHF<LTHthermohaline circulation)olgtal et F=sfet

EiAgelA sie] 2xol Qsf nhEold ALY BSre SR TEteke & A AA

sk ol§stel BEABAA Beslel, BREABIA A BEOR 5T F ASHA
QoL 9B} A% Te)7 ofels} YRS ALt HEOR IFUHIY 17). B5E 5

olFoHs Bt S B Jbda SuE Qla) A% WA Gio] RolAt). % o4
ubAhe BA TRo] A 18] 2% S o]F B2 WHhEA FHO @%m}. CREE-CRES
SR T AP, o3| GRo] 2 AT FHOR Tert JARES} FHENCS o] 27
FJ" SR b FHeteko} 230 W £719) el 454 43k thal A1tk ol 3 A AlA) vhckz

22 viEohe QEeTE &9 WY
A e e =, I JF2 a8 doll 23 dofdth. 7 AR st A AA g
AAEA g SN di7] ol itetet e AtAE FokL, ol5S Sl E SEtke 98-S A

ojefet 282 A AlA 7150l e F71%k 5tH, FAHL2E AT o] IF= FAU,

+ ALaEE MR S bR seEtte 9o E9ege] fashd 7|F et
HA5 dotd 4 Slrk AF2HSE I3 dFo] S Wt = He sjde] #3l
AGTY] AR siese FAgstel dheol =AY AASAL, Bl 228 WOl
AVstAl 23t 7| T e ‘f'a@r S Ut
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l 1 a=(pss)
32 34 36 38

Z£X: https://en.wikipedia.org/wiki/Thermohaline_circulation

2t

S5F2 AL S

SfFoll A vt 22 39| o7t £F 02 AFote B9V At ol &5 (upwelling)olzta
gttt 852 ABAA I, 7Y AHFLs(meander motion)olU H(eddy) 22 £-8=0]
250l QA Uehtr] = spA| gk uigdol] ot 850] 71 S5ttt BREoA] Higto] HZ oA
HEog B, sfoto] wig X9 wgFo] Xl QIthd S 45 Eo] Q5 HO& o|Edl=
@/do] Yehdth o] A%, dijtollAls 2EI E& B0 HoiA AE Y4t SeEteE At
|50 YedtH(1d 1.8a). WHof vigo] W2 EW, dige ®FOIA & RO & o]Fole
A7 (downwelling) @40l YePdtHIH 1.8b). &% @40l LASIE A BEFIE] F4]
Hagt A4, <l 74 59 T4 JUhol AFOEREH RFOE FFEHER, 5|9 9] XA o
5] okt

oA &0 WA X2 oy o] edl, IFoA 7 FEe Aol HF ghvitte]
&5oln, o]ot TAE Yk AL ALY A QAFALS 0] F S v, §5o] WA oIHA
ZAZY A7t 2508 HREA HH, 45 sl EActd FFEC] RFOE T ZehEol
el BFoAE AEEFIEC] HART o] AT} AEEFIES Yo|Z sH= FEEFIE]
371t T ol 5 W BAFVF s 0 & Ukt DU 3~7d0] 9 A S50 STHEHA
o £7L S 9, 1 AT} 7)Aol Ho] A7) A 7L mhaj gk, oA Yo] tiAf A= AntA
Aesto] WAYsto] o7 k= 9u|E WYk (Bl Nifio)Thal Bttt &, Ayl HB Y
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EAlste 719E7129] F22go] dsta, 459 A7k st &5HA ekot HF btk
BSOSt 2cte @S TUTHIE 1.9). 852 AUk} o| S WA= 7HY

=2 sh/| Ho] ENSO(El Nifio & Southern Oscillation)2tal H-E2tt, Ay 3HH A|ZSHH
o~1871¥ A= A&HW, Ao HF dutttolAe] A9 @Yo r HFSHPAT, 35
Bl el A2 xtsto] A AFA o' IS A= AAHE 7HITHAL ol sttt £5] o
71 RIEe} w7t ZHobA| AL QlEd], 1997/98 Ayt 20417100 7HE AR Y ket E-ITH
DUk 7F A|A Lo A T, 7, SHA, A o] B Rlo] HiL glow, 53] HF2o] A A
AT JFE AT Ay @Y= SHE &50] o AT W& gy v(La Nifa)2kal shH,
AU o} S W R FHEsEo] o] S ol A] TAYRIT)

a3 1.8 S o2 85 Y L (01 S, 2013)

@ 85 (0) %2
T 287 ug oaz-
of 7 =0 il
12;3 ) w3\ mLjop ﬂgg A wa|mLjof

2 1.9 B MTaio) LIEILL= 7|2t} 20 M sl #£(H S, 2011)

(a) BAA|

[= =Y
(b) ALk A

ﬂaﬁ?@f’ﬂ\
{,CH 7 L\_\. w

[
HER E}I s
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(6 JECRELPET =

A A AFH o7 oF 1749 F0] YEo] A4St Y= AL & 715H L (http://www.catalo
gueoflife.org/annual-checklist/2018/info/ac), YN thoFst 7] 9] -2 AEo] A X513
ULk AAZA] 209 F o] HFFESC] 7IFE ] AoH, ATk AL AFo] HilEIl 3lof
optie ko]l 2009 Fol A FEo] A4 Aolgte 4= AtHDrogin, 2009). & F¥9
Ao W MEZFo] Ailsla], HEFH(biomass)o] At HEEL A7|7} AAJee= Lo
0] A3E SHAU BT AR FFE FIH O HA EE5TT YAl (ecosystem)E BTt

HIES A thF9 Al BRE : F-f8&(plankton), f+98E(nekton), AX=E
(benthos). #-/AE, & EFIAEL §35Ecl AY glol &9 589 wet Hriy= E2A
SEY AEE Ud SiYY #3500 BESHL = AEEFIES 344 590 o HFES
U Yo E &-EoiA E49 oJiettAE f7EE AT SEETIELS ole= Holde

- EE2 AFo] AA

oZ,

A o
e
i

1%} dst|zpolw], hE SHHOR L ol 59 277} 2 5B Hols} Hrt

2910 2 550] FopiA gk A9 oAz K9S F 4 Uk BEAY, of, 2A0F

HFERT 5ol olo] £}, oSS F FREFLET AL o R HATUTE AABZL Aol

e 9 A £ T B2 4Gt A BB ARUE, AT HRFE AAA
=

i1

ojfff Q7o) Fa3 AlFHolqltt. ol& &2 AEA oA Az = TAE 7HAHEA
Ho] mz =g Fgstedl, FEsol A4S Sdto] oluA7t AEEe Bo] Ao o=
ol (foodweb)olZtal FTHLE 1.10). /S FP o= AEEFAETL o5 AA o= 22
ZAFEEFIAES SHAITEA, 58 H d1¥ s=ETILEL 2F01F= FAIIDAN,
g T2 ZAste RS EHF Y Adt sE2 AAITEA AR, o=
AEEFAE0] A4 s FEEFIEN HAH7Is UF 27| ded d8s=ES o $1
ol F7kste HAIEE Hol(microbial foodweb) 7ide] == om, #A9 HFH
Ho|g Aol A= Y] A2t Bit=o] U a7 dtks Aol WA
EAE Hots Qa7 AESFAELRRE FE2ETIAES 1A A DAY =074
AGE L, 11 F5E50] o] A ZRE 22 dav iA| FAE &4 £2& St HAl #7118
Aol AR EE IHEE ABA S &% biogeochemical cycling)ol2tal gict. S F e A <]
£ Y4t vV =, Fek/d] Qsto] ihEoldl f7lES ©49] FHiZ &SHY. T3 oA
cEHE 229 G olvA R ke 5 loH, 3 4-2 4 Y2 F3f o A= sHAFFEAINA
FAYFDAR ol Fedtt. I s ohe AE2ETTENA G ARl o]2+= HolgS
&oto], AvA|et Edo] dufy, o]EA AAdAR AGH=7IE AFsteted & S 1L

=
rooJg
e
rlr

F

ol
o
re
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ATt o AEekd] g9 olsfE Fte] sFolFAAe] it AT (potential fish
production) F74°] 7Fs 1A AL, S|FAYEA o] BEThFol FrAI == o] BAE Zold.

oN

oln
N
o
—
—
N

T2 1.10 HEHQ! SHYMENZ 20|18 BAE(Y

EAITEAR}

(& 2011 Encyclopaedia Britannica, Inc.
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(7 JEE R R R

A8 ol 7, 7] o|Atsketaol st Srheto] ATyt Aol 7E T ik AHYBAE
24T WSS 2T lom, 1 ddo] ANSH: 4B E 1ES W Yrk olsh He], o]
20 ofat e A4 A, NG LA} 4719 WE Sto] o5t A WA} BAUAY
oot 502 92 Sl A2e 19S Yok ek A A TH 7| FHske dgela, oksheln gl

B B AsohT, AR e Y Ao dfat ou|akS 92 Al Elehs) vl 4
Gl Z3 847} sioolet. mebd Sjoke] LAY A S BB AT NIV RETFS
SejoA] Fo] 7 FAT 59| shtolet, £ TN FAAY ARG HFAARE FPAHNA

AT Y] A, HBANA, B AR, 7| F st ¢e S| JRe heel AyATH AR
8L B 2+5 HE)

ol

7t SHYQ| L0t HEHAMHE|A

HIFES BEA L HolT(foodweb) T30 28 2, 1HH2 0w AZE 0] 3lom, oo
M FA= AHAT &715E F¥stedl Aotk fSiEd 279 YR,
T AARL] 23t S0 @ Y T T2 & Altle BES TS A H2Y] Hegt
A7 EF2 HItHE AEHIEA TS, oA vitks AY7] FE A0l 2Rt 5 BEST

HAX TestE AeAs g A738S AstAIA e AAH A0 A Hojm] 1 Qlrt,
Z| o] A A | 20] Theh A SIAIX Rl = T(UNEP) ‘A A=A B7HMillennium
Ecosystem Assessment) HIA+& 22 QI7tat AejA W3t gHolg A A+4 ZpolA
B7rste OHd' HI A= EA 60%2] A A A HA7F A ESHIL QAU A&7Hs5HA] 92 WAl o8
o]-8H 1 U2 Bt BEHIAA B A= BEAZE QAZNA AlFshs BA(S, 44, HIEE A
de)e AU FAF R, siFEAAHAE SiAbE g, FA, FEREARL, AT S
2 AARLE F5sH At 282 2e 4 Ue FFAHIX(provisioning services),
71%24, AR AsiA 53 22 AEA 28753 B " 2E MY A(regulating services),
A, ZoF 9l 333 =it 7k 15k | A(cultural services), 183 JAHER] | A AR

AZ, YA, B8 53} 2ol

ox &

m

oH

=, 24, BAHAE Bgstal AA s A5t 752
H35H= R YA H| A(supporting services)?] Y] 7FA] ddo g TREHIH 1.11; 19 7.8).
B A A FEH O 2 YEI FE 7HO], T8 v E 3 A4S0 A5 A8 ol FEEH =
T2 o) oo Uepdtt. whebA] FEAAE ALY JF FES ETGFAYY AR HEEHE=
Zlolct,
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s e SE=| Cyst
HQ| Bakat M wak e
21 1.11 UNEP MAMUAE TTA] L AEfAHIMH|A 744

(a) E0M HX| (b) SEfAMHE| AL T2

ECOSYSTEMS
& HUMAN

WELL-BEING e e e

MOLCOTYEYEm AstEsswinT

Lt S AJAIX

ol A ABaA 429 P2 | BTk, 2] o] Aol S5 ol A e ERA|E, 55

3 o
AAsNT. A77F 78] 2710k, BA BET g4 AT 59 ASRAAR A4 75 a7}

WZH] o] B2ANAZL 7D FHsAo] ol STk Bok. 31, S2A, 45 R, L,
54, R Arsk, BARuE FS F2 AN ARES QoA BHOIH AESS
Hoz QY9 JBL ol Gtk EF, ANAY YA &4 do= 0F, JAF A9,
715¥et 502 s AT 2A HMEHAL, o] FehAL AA ] JAS SAHA AFS
T ARAAA olelee AT Ytk AGHYAL FBFT HPYB A A5
fABE o] )9 F 85}, 55 Hol7l FR3to] o}zl B17]7} Hobrblo] A AL HFL
AAZ HFS A7 UET PRUPHES ol d 2 HTS Atk AP AL nhgs]
A

HoEojof afal, @A &AE AR s 248] T2|aL A5 FhA Aok et

A&
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40| FUlol AFAEHAE st Aok, FAA Y At SF3}
2t 4] FHH F71E0] ol o oo r P FUHE, £R(algae)zhL
gl EYAEC] o] ol&sto] HAGA o Z FAS Stk A Q] Aol A X(red tide)ZA]
o] o] FFA 0= Qlsto] HiGHEC] HA Hol= @Afolth. o] BAoA PitE EA4Edo] 1
£ Ho|2 st iFeEol FHH L, I AES Aol AFE Ffole A% Y7t 717 =
off o8 FujEHA sfof Hoble Abart
o] TE0jA| 7| & gt} Abart RESAH o 7S
HIE3 4% A=l olssH AU, olsol E7s 78‘—?—0“% A AR A
For U FE& FAEEES AE Aol RS ARSt=H, HolH ol =
%:GH%%% @ol] ZA5H 5101 A= o5 AT Ao A &t
gff(biomagnification)=til £ o] @42 1960~1970¥dh AR&o] A1 DDTOJA
EroA Uehtal qlom, dF ﬂi‘idﬁl A2 e 13 o "e oFsh] mio] A A4
Ao A 4ot EI FEEHS ZFL AR RFAEES muvrERd(Minamata
disease)?t &2 AIASIE SHAA A A4S AET & ofyet pAEoE FH o
Aol A A 2 BAIA S 2T
FAsH] HlE S48 E2AE H7]=o] HivtE

'<'5H°t 29719 80%E AAte EHAH2 SFBEC] S T2 AL o =2 FA00
=
£

e
Ku)
.
HE
)
v
_Qi
L
‘_::
E
).
=)
o%
o m{n

rlo

ox of

i

ﬂ,MU

s

FeEE RS @tk oF 8008 Eof Fste, HA

setag e #4718 dste] sg Wl wt S
Dl*ﬂ%ﬂ}*‘%l A%, BYaEAY 4o AERY DR 2 gF Aol ol2 A A%
wolgo] BE wAnltt WAL, Axo] Selo WA S4B Eatulo] e, S
Zepaelg AR 245 HAET EIEF] B4 SE AT, A2 AAA7 HE]
QAL SEA i, vitkel olEthe AWE A BAS JSAVVIE B SA9}
Sgol A 71 B9BAE AU o} 78 TS| sul, Aute] e weo] 93 715 W
S W7 A AEE 0AEATIE 5 SHeRlE 2 g0l E 48 A

111
3
i)
[>
v
14,
o,
Hu
fo

R

2. 7153}
LA 7)o A4 A 0T S A o] 715 MBk G E T Qick. 7] Waks AL A% F
SAAY, Ak AR, 715 P 59 $7150] gdtel, A A TS A EA BEL Uk B,
slctold] gekEl GRAVIGS olET AAANES WHstn o, ATeustE IAue)
Wotet M AERY R B 5o AU AT YAA ASUe ASAYEd, 1 A%
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slotsA e SE=0| 5t
Q| Bi5tn} M ubst >

ATUET} O Qo do] £BHE S IS Sk o]2igt 7970 BjHs] Astol

£0]aL, 5H 7]1%0f] ASshs S Fotof sh, 1 s AT

vk A9 71%E zAsty 243

N
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il
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af. g2l

dasto] £8E E5 HHO] w11 YA, AEgRtE (food security)= oA3] QlF BE9
Aol AlAl Q= 109 1d0] oF 20.5kg®] #AHES 4H]HY, o= E7F B8 St
SEEHAY oF 16~17%° sigHtt. HPE AF FF2 w719 FHA F87 a4l
FFAol T SRITERA FAFWS] A IS TonE mjd S£ARE JAS AH5H
FATTHE AL E7Fsoitt. @4, I7to] 8ohs AlEE F oF 34%% o|v] Aol 9
FEolA, 1P 60% e MU A&7FeRE fEoA ojgHE Aol g, Hitho] AR A9
HASHA ol &== Agolrh. 1980dtH Fyt o]F, ofFo|y AJAkgF2 oF 8,000~9,000% &
Atolofl A AA|=]o] gL, AoRE F7HE A ZA gt o] YBAES o] At KAoEH
NTEHAE AAZCE B sfoF gt PAHAES] 8.5 Y57 flste] FAPAES] B /o]
HEEeE, FAGL ov] 27t AH[ol= $AHEY] 50% ol ot Utk A AlA
FAPAF(CIF, FAZXFE, SRS 20184 71F 19 1,4507 Eof P35y, ogw I
JELTF S7HE A0 E A FE7] wiizol] FAlo1d Y A&7 919k ti&o] F g5ttt

Bt 7HE Ad ol AAYYDA olFE FEESHA ZIotd FYHAT EFGHA
BETFFo] Fasty, HFBE FH AZ4e EtFol o7l B3 FAIYGT FAoY
Qs AlRE T Yd 0@ E17|E JEsithd, oln] 1EL w9l FFAIE A
271291 15S Y3l Aot gLo] EH-uHI-H]FA(IUU) o]dt A4]A] 87 o35, 24,

§
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ol §0.2 AT B MAR FAALS 24F 4 2410 85k ek, @zt Hef 2,590
E0 FAFE o|F/HIUU ol 402 WL, IUU ole A9 H47Hst ol 8-2 o8

o]
S, Satglol SEsh 439 3 AR JoF 2 HA FHE A S k. S gL
%

I A S st FHet A A7E dFEofoF & Al ot

b F919] Bitk= 53, A3, Eelz FRET, 47 55 AdA E4S 7L v F5)
FHO 95% = 2B =} jHEE, Aot sfieto] oJsf 9fE lon =, 9]5eto] S Weke WX
Ik WRA o Rt dR7E wAkste] Aol thfstal, | Hittol= 2,000m7t e A2
sfito]l Pl ol tigFY et 4ol APHE A2 HW(miniature ocean) ol
e 7HAL Ith(Chang et al., 1998). Aldl= B+ 4 F 44mo] &2 HFE A %olH,
te 9} ofAlo} tiFof ofsto] EE#te] QL 131 Qiet. sfiet 7i7tololl=
AARCRE B7] B W2 e} 2 247he] Aol 2 e AP4te o] ¢ w2 E40] tHKim
and Khang, 2000). Edle W& EA19} 2lofAd] §Qto] ofgthe F¢o g Q1719 #A &5
TS 25 ofyP} 5= SR FAMER QIsto] ofjo] I A WEsto] AAoEE
23 AAf At
SF2 =71 A2 A Y92 Abol7| = SHATE, 2t 571HE A Ashs 98-S st R 5742 2Yste
oj8] EAl(trans-boundary issue)s 1&st7] Yoto] A Fro EAL motst "art it
S U7t YA BAHEGE AA s WA 6% Wl =53 AHEH, Ak,
ARRloHd B4 wiio] sAAoR: B FE2 WA Qo fA¥o s A4 7/301 o] s
AFdhs TR ot EAHBE Gl S, 42, o=, Ao Bol¢h HEHE 59
ti=o] YJAIs) Qlol A 1F2] oF 429 10] o] A Hofl AL Qltk. Y FHIE sfiQt 7h7to] A A
AHA o7 sl oEsh= AE= 5, YR e FUsk A4 s 52 A o= st
TS HEr glong Ao ety & IS vl
ool A ofetd] Z]Fdio] AA U= EAHEES AFY I8t HEC] diE Rl W
A7t B At FE5=3, F3l, 5M, L2235 59 A= A EALC] TR,
HArsjgold SHee F2AL 372 ¥ Wol Aertdgol & 229 A7+ W3l
Hoto] BEAHEY F7H AAAEAE o] LGS FA3] ASFAZ]AL ATt AR E5of 2%
g 27], 55 LA=E, s =29 HiE s EHART of =} IZEY] 7, | Yolrt

Ol

|'0I
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SUSIAH SEHE0|| st
Ziel BTt HH Wt ¥

o= o

rok

ool

FAF] FHole FFFEZ v S 2900 ot AR A EAEH sfPuiE
FRAEGE 2 ZAJAE, A A sfF 2z wiE s = E2AE 9 oF 25%7 o] A oA vHEoi
STHAEHZ oM EA FAA vHEStL HHAS, o]5o] A 3ol JFEo
B SHA7| AL, AT} S E A 2 AL ATt
ES A/ Eﬂﬁ‘ﬂ 9%t Ts=dle B 4%91 238} Zgol AACNM 71 7hkE
s oltk(Belkin, 2009). °f AI¥H A= 20417] FHEIA 214]7] 21 7]7o] 721 1T o]32]
T2 ol Ao, ofFA wE 2dehe A A Hat FSES 2~48°l sfFE ] o] e
AEA 20 of 8] AAte] HETE B AL Q. &, BAHEYG sH2 4 @ S AA 4teiE
AT oF 25%E FAISHAL 9l o] st et FobA of A Hofl A 9] FA S 2tehE A
AA ite BAEe] 50% ool olxtold feflErh(Kim, 2010). 2de7h ZP=HEA
fr BEAE] et 220 2 HMat gl AolEtal dSEH(d 5, 2014). 2, 2dst
Mg 4 A=, F53 Aol 34== ol A&7t 54l

=od ﬂ‘%ﬂﬁ} 5SS S8 REAA 7he BSFEY Alddel 2 £k L, AlEF ot

1o
rﬁ _lSE
o_>|:
tlo
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SHURZEHS SIS0 S FLHQ| Sighu} H2Y wek
Current status and future policy direction on
“Protection of Marine Environments” activity

I | ool
E

cerer | MBLIOMY Ealol MBAAIX| Fid

ek opyet A7 Be FYAE YA OR Aoprid] B
3Sol7hi ik, FANA) ke FEE QA7 BEW
2ol &% o A Z1Fusk 2olot 29 olRd AL WAL Yk AR, AR

sl Alsshe v dEolzt & 4 Ue BEAA N LY o 235k Aot

=

SFATA Ol st A9+ AA7HA] To)H vF YITHELC and Bernstein, 2016). 25¢ A afoF ¢

dof| ot AEZ AlEsl R AEAZIEREE] o] g AYEHEAM IokE2
FA73A3ol sl AAN5] =95t ARH(Scrimgeour and Wicklum, 1996), ag#] Fofol| A
82 s FA3d 2 Aol Hiet HF Fol= ol FoiA|A] ekt H2 Helrle] T HEof
FAEAC] et 149] HokE AT ) sjFAdAdel tet et Fot 2adt AHd2
k

Bernstein, 2016)(1# 2.1).
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a3 2.1 siYe] HZEE Fotol7| et M| 7HX] tHEZXQI &

‘a202) 7424 of ChoH Bl Erel ol xj

Ut HH:F'% ALSL7| et Ml 71X 712 E A

-
o]7}o] oI5k o773} Xioio
e gt Xiot Jrj2e) Z3i22 BALYY
BHliRciee BeiE Ay wels 24y
¢ O J

{ )
HEHO|X| s HHEH H'E

Hl w0 78 1992H UN X122

1) A7k9] X412 8ok o] 83 BeAH AR
A oue ol AgtolA A AN A BEEL SATTHIUCN, 2011). 3714
AR A FEO UYL o8 4 Gl AL F&HA S AHE oulsie, el
Qb3 Wofo] Ao AFEt A7t A4 Brhgole & 4 qlr

2) 917r) o] Qi A B9 Al A"
S L ko] 4ol A8 gl T2 olo] /7be el AR FE FAFEHELC and
Bernstein, 2016). ol 57 S8kt vmele] e MY A9 98T 4 ok, PUA
shepes elol 43t ofele ol

3) A7t AR 232 BAE olF = AR
g ATHS A1t} Aol BFHL HFoEH o X3}E o|Rrhe WIS ET/ITHUN,

1992). o]t 1992 Heko] e} Sejahlo]fol 4 AT A 7-aAsgel A Alokel .o, 734 ]
g At Az BET BAS TS oS FUATH: Mol 7Hg UKol mRH
ol & 5 KLY 2.2).
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a8 2.2 S 2F0M 2 shPZde 7HE

( ‘oIZh} Rpto| Xt2 2 A"e| MY )
N =
XQI0| “E A E0! @augp%‘% g 01719] LIRS X|Y5H=
KXot & Aol 5

g, Seluet g B @ B8o] B ME A2 SPIAE HPABAE et Lol
oI5t glek. “PARA Ol SAE A, S, AR B2, 0.9 Hok, ol 47) 57| T st
S, 3ot 25 5 @A 9 weAthe] B2t FuAA] 7lelsks SRSl eiet 1 Ao
A%7Vs 4 S Wbtk B Aol 9] A7 Wb FolA 3 WA Bt Beto] Arks ol A
B A WA FEES GRS WO el Basit,

Lt sieEl SEA 2 Bt
shepel A7AT BETPA] THOIA £ ol obdlel o] 2A thal IR s 4 ek,
CRERESEREEDERIEN
@ 2iesol 3,

@ $ g,
1B EE F345 09,

M s 271

o|49] 5712 AefA ol AR AL Tt BEAHEY R AL AALD(Northwest Pacific
Action Plan, NOWPAP)ol|A =33t A#A 9] S|P e A ] Foo] ZAE T AtHH 2.3).

i
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AR e B3 DA oA RS Qe A0t 71 A4o] Baste, 48 Auo U

et B7F 8 7-H0

08 2.3 YT WECIYHO| 5T 2 0l#

(Alien & invasive ~ )\ (Contamination
species) o . By PoPs and
el HMs)

" ser My

(Habitat destruction ; ~ (Marine litter)
& Biodiversity / E
loss)

Cf. SHFAZH0 Cht Q14] 3t

SHFEEA = Holg =0l o) 4 -7HHA oz dZH| o s 292 F=F HFEdS
H2A713, 2 Fof WAdel 3%t £ Aede HAe 2aste] A= Deske 2. webA
sfFeA oz A7t MAA] FEg S0 BEF HF IS FAI1] flsiAe AFeiA HAdo] Bajolt,
HA, U P A 17389 7HAeE S/l tigtk QlAo] mfe Bttt E5] At
HEA|7] -2l A S AW AFA S A= A s1] 18]ttt 7213} vl 3 AL 2 et v Sl
o=, Bt 2871, sjFF7] SOl St sjFe A dAE T 5 Ue WFFFLAAL S
gl A3 ALA o= FT A A,

U= ARt sfgol F= sl gt S 243 ti=1l 140 Forg o wet, 22 sida7d4d
FAE e Wt 1A HEC] AFEHUL, Z FAHo| AF A HgFo] AAlE oot
BE SR A7k Ast S0 A dEE 7, =7tek SRl SREAE A5t
T=Estofof (=T A35%). HEC] w7k fFEE S4& st fded %
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oH0t2|'74E22|-E()” CHS
|| sistu} FH HF;: > b

o= o

o

ool

ShePeA 42 s s & Agshl BAl- Bl - 85t 9istel Wag AT A|2e
FEstel WY AFE 2T AHEIFBEEA 9 Beo B WE A3D). ol WAL
Hlgho.g, B R TAoIAE SiAZAel the AAA St S B3, 123 wige] tobrter &
YL AA B,

(2 WEEES

ulch} Qlztol ] AEske A AZAS AT 1 /S Bk 28 FuHow uo
e AeAANAE @7 gatolrt. SPAETIFH0] B Ao ERe BRI o] 8L
Solah AAEE £ 7HXoln], ojajst XYY N&HsT o Rt BEE 95 AA AL
249 e g 7)ot

7t =AY

ST A2 B7Iohs ArmeH S ETRE AET L A5t de] o 8F AL itk BETgo]
Ao FESHE A2 199240 A AH AHErhFdEH Convention on Biological Diversity,
CBD)oll A& &t "“‘j‘:iow‘é ok At AHAL &, A Al 7HA] 2ol A ohetstar
AETGFEY BA, BETFE 714 849 A&7FsS o), AAAEY o o= RE WA st
Hl2S 52| 02 5h= A £ofo|th BEAIAY BT A &7H53 o] 8
At =0l P ETS I AA = o] Zds] =oR L, FLolle Folet AlsiA Y sfFEETHS ]
Z Q7R g5 vt Qlt. 271 o| AR 9 9] ABETHFAI(Marine Biodiversity Beyond National
Jurisdiction, BBNJ)2] EAT} X&7H535) o] 82 3t ‘)G FAETFAE Y 0] 20204
44 A4zt slof7iA] AP om, FoF x| Bt FA A:7E A75A fAFI AEE
o 7golct.

THIRE QI EF 0 & QI8 WARE A EAI= A A7) B SHFBETF S 54 5] FESL,
ot o] 2Rt £AIES T3S B7oke A2 a5 B A4S E4%sh= 41717t
F it 201190 E7HE Aef A et 2] A SHThe Economics of Ecosystems Biodiversity
TEEB) B3 A= e A7} = S&o] thet BA14 7h4] 24te] B 47} 2.8 Jago] digt ks
Efdozith o|% AiEvtee AAIA 7HA] 4k B AEATE F= dEE Bt ?ﬂ%}?ﬂp_g
= TS At

o] 014 3R] o]-_TI__ %—Lg

r&"

KAST Research Report 2021



sFPES/9 B E HT 4097 A7 T2 A=0lA Ak ZopER et =2 R
Hrhetatt. 20009H o]de] A5 54 SHRAGEH - MAA o3, fF2d SOl it
¥t B4 Hatel tiek BUE o] 2ol oA AU, 18y 20004 H o] F-F
NFETTS, of AAHA B, SFH3A 87 72l BBNJ 53 22 A&7Hs3k we|eh 3 Aol

H AT 7I9ER AR ol e v, 9=, &F, ZIFL, Yt 5 Ag Ad=E
%ﬁﬂi AL, Sotrlor F7HM s (119D L2159 °] AGFHIH 2.4). HZol=
SHFEEA L 7HAE B7Hel] 913t A7 2] AP E AL Jon, YAV AZEA = Held
A H 25 Eohs FAF ol XTI H Wio] £7E 0|71 gk

J3 2.4 HYYSCIAEn 2240 gt 38 A7 S&¥(scopus, 1980~2020)

Frt (n=2.299)
600

500

400

300

200

100

O= %= g5 IZZA FILICH OIE2or AHQ =2 HakE YHEHE = Y2 RS

Lt SHYYEHAIME| A2 1ot WA T Xl

A%, S, AAA, ASlEs) 44 38 52

& SR YISk Aok 7H] 2 gitste] <
AHAARL ZHAE w7 4R 3

S AL AFOIA Agste ol FSHA

filo mo
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ol
0®
riok
ox
HT
fol
gk
ofn
=2
=
]

olsfistar e A AA|of] thet oS =& 4= At E5], FEAARIAE B7sh= vlole 54 =l
gt A4 o] Aeli(status)E B7Foh= A, LE 3L BARE A7HA] 2] M3Ktrend)oll T3l olsish=
A, A2 NH(diagnosis)dh= Aol B E3FE|ojof gt} o] & B3l BEiA F8/48= &L,
=7H N Aol tigt 2EWS AT ¢ qloH, Aoy g I 2 A Eof thgh HFAQl
B7HE &3l N Aoy Ao thigt SRS AL 5 AUk volrt, =7HA Q1 A4 9]
73 A A e A-2E B Aste] RS A5ks 2R 88T 4 Utk

SHFAEE A A H A B7h= AR O Aok 7]E A E0] S8 of Kol mEt B4 o] =t} §5], thEe
ST N R AN FHE JH 52 o] 7Hx|9] a1 §lo] A= Zo] Aotk A9 V&
FEOE A9 HrF S 7] g ot W Ee] AEY Jlon, A9, =71 HsE A
AIAARL 7ol dasith PP AAHIAS] 7 H7 s 54T Y HFEE A6l 9%
W slo]| o] A2 0 2 Yrisflof sh=t|, JI7FHEX(Human Well-being) & U3 2.2 510 2000 th

27158 AAEl o, B7IERCRE s, otk AAA|, A, Lrte] ZETH (Y 2.5).

[¢)

07 2.5 $2 SHYMEA LIt WHE0| LS, WIE, H=24(scopus, 20204 7|F)

’

Lig s
oA
Wt ud= ol A2l ("-":'_
H] = | st MAR T H | ot scopus)
A7l 12 dE | s MAR 23 I
1. MENAH 7|t 1970s Great Lakes Water Quality Agreement (USA) ol O] O O O] 1,69
Water pollution issue
2. SEASTER 1980s (Clean Vzater Act, USA) ©l 0 © 1,289
- Assemssment of global ocean health (10 goals)
HLAZMX|S 1,267
8. sigAzax 2012 (221 nations/territories, annual assessment since 2012) 0ol o0p0
4. MENAMHIATFRITT} early | Human well-being (Millennium Ecosystem Assessment) ol o ol ol ol o 202

2000s SHY4HE 201918 S22 2| 71240] == Bt 71

Overall progress of nations toward

5. XIS YR+ 2000 . S o O] 0, O O] O 141
environmental sustainability
_ Protected Area management effectiveness
3|5 AT 33
6. &2z atduyIt 1990s (UNEP, IUCN) o 0] 0, O O] O
7. SHAEYAX|ITIL | 2000s Heat stress — Various anthropogenic issues @] o O 28

Halpern et al.(2012) °©] 7R3t f¥F7A73/d A4 (Ocean Health Index, OHI)9] 3% &&=7}
=2 HHoR AX A AlA 221705004 o] B o]&ste] s = Mid Brkska ot
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II. 3 oto| Z{ZtM

oo

LR METIRRN tsloL MEMAIX| §j2

ZZAo|N HAFH o g gristy] A%t wEF Y B7F Solvth. vt AA
ot A7FeHA] webstar migio] of@ A #eEsof sh=rtE Agsty] YsiMe ARlA, FAIA,
A AN EA EHE A & Grtsof gttt OHI= 173t vithkE @A) ul Altol A
ot dEe A&SiA AT o+ e HHE FoRithe HolA 7MY @A Aol {81t
I/ B7F Y st
OHI&= 273t sigo] Alsd ALE 7|Hste g} AHAS 10719 HRAB)Z 25t
AlAIR}. OHI B7b= 72+ &30 s 0-1008 22 Hstste] PB4 473489 dF=
S0z melsttH(1E 2.6, http://www.oceanhealthindex.org/region-scores/maps).
i A1 9L 22070 =71 € 1570 S Ao ' M AlA s Ittt BE Ahas 1071 52
A1 gold FA), BAF FAIAY 713, HAE, &aAF, sitEe, w3, ALAA,
AAFBRAAL BESH EeTY), #E, AEHFEAEH AHA)LRE Yol drdg
Agstal Qich. ol F° w7PEE 24 RRo dFZ BUIst vt dEe A&7Hss5H

.

AgezE 42

ok
o
o

72! 2.6 L HUMX|4(Ocean Health Index, OHI)2| EL 0fA|

2012 s HIGHEST SCORING REGIONS OF INTEREST LOWIEST SOORING

7P 4 3 2
. QP TY e O '

o 274 NAF, 5= e T -

2013 ) . 1_”_ e — -'i - '- @ ‘n' v ¢|—:4 .

OHI= SHA| 7t s} Aol A &5t (Halpern et al., 2012), 20127 € wjd =24 H7ir}
AlZE] 9t Halpern et al., 2015; Halpern et al., 2017). OHI ZH 43 FZ35}5 o] glon,
ohgRt @=oll tigt 37t ol BA 2FE 4 ek FA =57 ERlolA BrHEE FY HEdls
AETGE, Aol AABA, AT 35, A, e, 4, 3 & o7h gAaAA,

| om 57 g&o] tiet A=7t E5-E "ol Bl A AL =7 & gttt Yolrt
OHI "1 A-8sto] Ao @919 s dd B77F AlH L Ql=H °oE OHI+&L

siZlotE T 141
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k. eee] 49 54 Fo By A9 4 OHI+ WS Amd) Bi Aw gy

7. SHSSENA tat

1) 287} o] ofak A8 A417] 5}

Adatolh. A AAIA oz de] &7 7HA7F shedor dSE AL 19709HFH. 1 &
1980t FHEE ol A e ZAE e A o Bt A7 AR AL, A o] A 7HA7E ISE
AL 2T EolATh SeluEt A AHE S840l =9HA &3 A AN A5 FACEA,
FAA, FAGA A3l L it 1A SPFo] Holgtal, At 407 A&A QA i
AT v o] ofsf Autrhero]l AU =2 BA 5,000kt 7HFS] FEIT A IS
F 2 S He =7y AF-E oF 2,500kt O] AERE EA Uk HA % w2 A AA]
g Eof 2= ALY AAA A At dde 20 oAzl F2R102 A€ vt Itk (Koh et

dt ZHA vigdes sjFAEe] AYAZE AL B ETd/del A dadt HEAY
A G2 Aleket Aehs Adoltt. 19894d A A&t Alsh Al 19949 37 |%HE 7t=2dH
12.7mehs BAIZE 7P 71 BERA7E @30 B2A 14 & ds2s7t | Askee] i
FEL2 F479] odotHo] Hlika o= BHRlal, A= Al Ado] A4 AAPES HF
A7l ol=HEH ™ 2.7). oIk fARSHAL 1991| AlZHE Aivks 7+ SARE 20064
33.9kn#= AIA FH dolo] FRAIE AL, A= HH SAPE AR Foloh. Aiks A2
27| 52 74 FEE Ao A B FE, AT, Hgd | FHEA, 9EEA A4
O|27|7HA] At 3017t F-E3] BrhEg Al=sl St Ty s E A AAI]] gt A Aol
AR A] o] 50] = FE, & AHAA A= Fa% Aoz Bard v gl
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J3™ 2.7 Mat= ZHat 0jEe] HAL T2\ 1 Al7|E 2 0]

=R

XXl X2 28t ZRAG BN X2 28 A} X7 28
AU WA ES || MEP I HE15] 82 05| 927

AEE et BEo] A -HAlohks ZAarA A& A4 715 FAAA
3tth(Lee and Khim, 2017). &7, A, AAFo] 59 A P& st A &

AEAA, BEAAT 22 588 7155 F90ty, AT Y HolAHolM +4 st &
Rt 24 7150 2A| 710fsh= ALz A Aot whebA A v 2 ohefet A=) A WA
FaE AT 2RI FoFs 7] ol 5 YA HA ARt & A FTFE FA "t

Z) L ga Ao ot e A A H]) A 71X (Ecosystem Services Values, ESVs) B7F 217t B E
HE AATH(Yim et al., 2018). s A= Wi o AR ATE YA A H| A &M Ho] AZE 789
o] o]Ettal FA5IH. HA ERJE BOE QA E o] HiPH AH| YA MHA ZFA| 7}
gighs WHSste Adtoltt. o] 2Rt Wt 242 AR sho] Bt AR T A AAA HT
T E ol A E 7L W A9 R &7Hse e ot (S A ) Tet HES AT
AE o] AL A we|o] FHA W OE A T = A o= 3 Hitriel 24 6m oW
S A7HA] AFsto] Algtthe ol ol Aol A4lsh= AEE2] A4 37t Ak, o]F 59
e &5 FI7HA FESiA T sfof dtthe EE 8% AR ARl AEAAR
B7He

jN
rr
olN
fo
oL
18
s
ftjo
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SUSIAH SEHE0|| st
Ziel BTt HH Wt ¥

o= o

rol

ool

L

2) S Aol o5 A AA) &
NFoGL SNPYRY AAAZ AAA e 2 ohgee HAc. 10604 ol % FAT
AFIBte} EAISE AEEA ARSI, BT R0l whek S 4TS, 94, B,
Y $4L 254 olsh Wolzitt oloh 2L 1A 2@ FIHo= s7et I HelY
292 YshAAYT

71243 7] GPIRAAY, ARG ER ThFe] e B A deigtolA] A Ao

(¢]

24 YR Ax(ed tide)d F8A] HAE Wk HEE 5 F JYAL 1LAA
Nez A

al
BES ARAT, ASEFAEC] AL BAEEA S 5 44 2T T A9

A P E HAE Lot di 2 24d Jsiad HAZTH F&5

% A BEC HA 2 QAR RZFO TVHE gttt oj9ok B¢ 7| ¥ QA0 ZE Aukd,
FFRE, LA 5ol BuE T gloH, Aiste] w2 A i 25 THE AF5F Akl
Ot s Ae F7HIZ1AL AH(Yim et al., 2020).

T YA E AL dTA et A BEAEY LA HEE Bo YA #3332 FASH:

TR S
AEA R A7) A Z N uﬁ%ﬂ% T *é“gﬁ}i S dSdo=A YA 9

2 g
g 7]ofshe ko o) Foldlet, Wl EA 0t SR o] thek A W] AJste wg-2 o] 3]sl
9I5 2RO ATE Hsto], AT 2HL YR T A A7, 2 9Bl T

.

Q2|Lizt e 212

1) AEFA(Biodiversity)
REGFAHL WE] F F(number of species)?t W (density)E 7|E2.2 34, A4 A%<

Hik oo 2 fAoH= S BX 24 9] 7|&0 2 AAT 4= 9t} Costello et al.(2010)9] =80
T2 $=0] T HAY PR 8 S5 A AA 19190 A oY = - VIve s
Sto] Sh=at S AR F Y PP ETHSA S v BASHATHLE 2.8). AAPEY F = A
AlA B+44(10,759F)E et gt W2 —’F%Ol‘#, o9 "AF F S F=(species richness)= A
AA BH7.68% 10°k)ETH 48} 2 202 Yepdet.

=9 F FHETH oA w2 Ol%, = EO 4ol Hittg Eeiito] Qlom oht, ZIHH(AE
AP, bRzt G&A), A 5 Tadt e A A7 EAsto], TRt AEC] A3 Ji
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APATLE A5 2AF D B4t dA7HA] F 1,915F°] 7I15HAS= BErF ofF
=woAE dAEEMollusca)e]l 7 $-85t1(670%F), Tl 2 &F5E(Annelida, 469%),
AR5 E(Arthropoda, 434%) 5°] XEE -5t 202 YErtt

O

J3 2.8 RE|LIt YW= S A U S SRE

W= A g

®
©

30,000 - 40
W E
200007 ELFS 30
4 T2
" 10,000 @
o [] .
D I 1 s— 1 — | 0
P! =27 FMES NS L AR e
5,000
g oxzES
4,000 F
o 3000
" 5000l
1,000 -
0 .
HE 029 UAR ONSE HHUEE AUSE HESE INSE JUSE HHSES JE
HesE SHEES

A% APATAAL SPYBIRY L ARA A% $3H Zds 219 o A F=2
APLE QAT MAA 3y L olHF F712 AT AFERF AR + G4t BE
amele] 29 20019 1,6857A14 20088 733MA2 14 A2 tehdet. ol=aele]
A9 71FHst, ¢E, 09T 2L A BHOE A} AARY F FrEe] RAHA ol
e T, olR 2] 37] 94 A4H 0 Mo 3 9lgel Belsirt.

agolE B7eka, o] BT ANEoR A A WL 9ee) 25
L2} Ik, T ol SRR 572 A B ol S, 9] MAT B4k 052 A7)

Fal #Eo 2 B7HEAY] 2ol ¢t P THFA T A4%

e

i
it
do
%
>,
rr
é
X,
2
o,
kd

&
ol
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SUSIAH SEHE0|| st
Ziel BTt HH Wt ¥

o= o

rok

ool

471491 AE A LU o] MEA] Subelojof 3 Ao|ch. Eat, SHo] vtk F3, AR, BjAlolt
R v olu 3 2719 wT o)At 2t A% JFAEHFA] 447 ol
oA 27k Aol Fuato] 5 2A} Bel AA £o] Bag Aol

2) AYZ(nvasive species)

AYJES2 WETFFAAT 44 2 Y(genetic contamination), HE2&(biofouling), A=, F4%
ZH3}t 59 OFet TAE Fo7l= AR LA Uk IYF U850l Ao o]Fof XA Fst=
toll= BEEY Al71, A= oot ejA o] v 5= Qe F84 9 F53) 2A] 4ol tigt
F=& stefo] FU 0 & XA H I JrHKhim et al., 2018). Sl = AX5E 28F, EFAE
203, AXAE 7%, olF 6%, A E 232 TS F 63F5°] YHFT2E 7|5 JHKhim et
al., 2018).

= At A @ B GFE Aol 29t s FAEA Q] skt et FAl
ULk AFYETFE H4ae A LFL AFe] 7= 7P F LRl 7
A 45E(Chordata)o] JEA 0= g W] 8 R0 8 HiyH H Qlrt. I i
FAAA FA AERE o8] fls Soigoy, A= A AEHAC oAFFS wAA ok 1
Qo= HHg g, Adrel A o 53 &2 A2=E Qs =X oA FA€ch T wrfEy
Y 2 o AAoA BELES o= AR & LA FSoltt. 2120 FS HEE

S TE2 AF s A st 6H°J°1]/\‘] S4E A EAQ 2 @}—%‘Eﬂ%
Cochlodinium polykrikoides@ 2 = FelQtolA iR FalxFHAHarmful Algal
Bloom, HAB)S THAIA FA el ml- A2t wsiE 7] = ot

AR = A EY AlS7E F et BEjshd] JgFol et Ahm+= v F5s5to] 7L B7P7F g4 et
AR s FFAHRO M= AA Qe BE 2655 AL o, o] F AE A HE 71 & Ae
A0E JE= T2 FATE 23 EVHH] shAE]), HAsE 1SR EA), 121
27 23E 7S Eu, UduH) o g sotEnh Ty @A7HA] 7 2J#ES] ABE e} o] 5]
3 5 e FFS BEs] AHA v Qe wEkA, SiFAEAY QEE i ERE S5
AeiAE = S T T2} 715 Foll tieh Hoh 4129l Y e Pt 3 A7 E a5k
Lozt A Aol 7] 3] A2 Gl tiet B7H7t A&3A =3 = ofof & Aot

)
(o)

of

o9l

o

)

ol

:Ll

3) 29 oFsHEutrophication)

YA o & RYYgote & dHiz EA5h: 9l 249 877124 DIN)2-&EF71<1(DIP)2
SR B7H S ok S-EuEt dAQto A= 1980 tiF-E F2 3 Ak skt B3 HskA ] A1 9
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ST

N B

19l &=7b F7ketleh. T8y 1990d ] o]%ofl= U
LPA AL Aoty FE2F7HAY EEF7IY FEIF A FASHHAL, 2000 R EH =
AR 72 S 261K G FAHSE £Fo02 eyt 2.9, Khim et al., 2018). ol=
2000958 %419 o AAH v H LS B AL FEA R FUEHE FLA T E A6l
Sd@Ee g, At dsTuE ALd, st B 59 anE £ 4 ek (Chang et al.,
2012).
FEd3t] v
AbA AH|E2 ZAleH= HlAbA(hypoxia) @A W

Bor: %7}6 F ok Ad 300 Azt
Ul e Az dido] A&H o7 WYY

flo
il
o
Hu
‘

o)
2,
olN
>,
2
K
)
B
o,
2,
olN
>
mlm

SEES I PEEBREER

el
o} 1995 R-E 2000974 = A"+ 2F 1009
3]9] Az7F ARSI, o1F 201087HA= F4ashs B3-S HATHKhim et al., 2018). SHA|Tt
2010978 201597HA= A+t oF 20038 o] Ax7F dAste], 2ol G A
AP vA L UK 2.9). 1996EFE 7MY 2A7F H= AR BEF2 Cochlodinium
polykrikoides®. &2 FAt0l Azt AAA msiE FaL ot st A2 g o] Heet o] f
THEA & glon, FdAE Ax WsiE 76| A L8S A& 5ol
At 300] Wzt gh=t Qo] Bt 824 A Fes 7SR AT AR A FoA HlikA
A of| et =7 A AHKhim et al., 2018). o)== X @4, AE2 ¥z} HlAkA g
ot o FAHoRE WAATE WSk Zo] ERIHGIT HuEog S AbAA
¥} JFo = Yok A2 RlAtA S AEH 02 E T 9o YA o F
3

F2 oA Y.

i r{r

i)

a3 2.9 X|t 3009 7t 22|Ltet siee] REUSt HItet ME Wl A

- (—%2  #i

(ug/L)
5
|'

35 T T T T T T T T T T
1820 1988 1000 1888 2000 2008 2010 2018 1980 1985 1900 1985 2000 2005 010 2015
Year Year
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oHotg|-71§§_§él- 0”[:
2uhe| Hgut A W d

% roi

PCBs (up kg 'dw)

A5 (mg kg 'dw)

4) 3|F 2 I Marine pollutants)
A7 EEol o3t |A47IQl HFLAEEL FE Al FAS] g el A=l st
Ao 451 PE5 g 52 53 AvHoR fEA A4S AFsiiTh
LUl A= 1990E e A& U 77| =40 55 L9 B8R, R A==
gk e 2 EAI7F A A = o] FTHKhim et al., 2018). At 300 & -2zt Aol A 7]+
FEE 23 QPEAL o] 8A41/FEHPCDD/Fs), FALZEZAIZZSAHHCHs), U E([DDT),
SHISFEENSl A (PAHs), =9H&=(NPs), HIA(As), ZE(Cr), YA (NI, $£2Hg), H(Pb),
otAd(Zn), 72(Cuw) 522 FJAHJHKhim et al., 2018). ¥lad 2T L3 Ld=dze
E7 B F3H ¥ doE| =2(PBDEs), A ERAO|ZZ EHZHHBCDs), AE# &2 11H(SOs)7t
pLECA O]‘é =4 @737]%% 2514 g2 o7 GIEH F8 LFA G2 Agke, FATL,
4 AREso] SFld Ao r SolEeh MutFog
U AR 549 39 V&S 236 A 90| o] A

iu)

a7 2.10 X' 300 Az L2|L2t oY EIXME W S84 X F2 /7IQLE=ES 2EX: Gt

(ema « Ha-HY

i L I _ 1o
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1 F = R Eal o ‘o 105 g ;
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bl o @ 107 L w 1P | o 30
T 13 ly =3 b= =
2 | s £
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W e 10 e
L S Tl A B
10 s _"a A S - o 10 = 10
. o V] B - S = =
v & * ERL o 10 g
E Wi E . £ >
or 5 EALA 3 0F
0% T T T T T T 10T T T T T T 1077 T T T T T 10° 7 T T T T
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5) 31F 2 d7](Marine litters)

S4B “3117]%"]"1’2}““71501]"1 el == 287 & A
P FZ vl XIch 53] 29 ETtAE 27| 22 2Zt0 & whHdkE Sof 4| EStAE 0]
e of —’F—’ﬂ‘%ol"} Aol AZolE A FFS PIA= Ao E LAl &)
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A3} B WERS o], W= ook Y(120-7830 items/100m), ©FHFH200 items/100m)T
Hrp 32 5 g WAt oiet 287] F EetAEo] 7P 22 NS AL, FE o] f2%
Fot w2 HFS Atk #35 W ofY 87| dEE E9H(38 items/100km)et F=3H(6
items/100km) 2 th= =9k |9t B (459 items/100kn) Rt W2 A& B o &4 U
AF 2d7ME Eagdo] 7MY w2 HFS AAGAL, RS Fo7t B2 HISS
Aot WA ESAE Y] AL ottt 54 W B s T AT} v WS W A H o
7 YebEtHKhim et al., 2018). Bt o] ALEATE W), BojAF A HHT} £ U g Hoj
FAHHCE B w2 QAEE Bt nAEStAE Qo 2 V]ojols BEAL AHEER(FE UF
oA ESAE; )25m, HAZHAE 5-25m)T HAREGFE welaR EAE; 1-5m) AL,
oA EekAE 3710 whet 7)o o] 2to 7} Il H¥kH o & = FiQtrket s W i 22 7)<}
oA EetAE o] I o A0 v wetEe W AHHoR w2 20 & Uehdtt mebA sk
28719} n| A ESHAE O @GS AZGolr] et lglo] A&H 07 I gsirt,

0) FEuet 9 AR A+
S22t vioiol] Higt e AME A TR[H7E Ats 2EA pE0|H obF me/doltt. 20139
YA g A Az 7HAE 1632 Yo& BUIeh Hh Qltk. GA] A 7158 PALE,
2R}, A7t AAA, ASEA 522 Td P Mol A= A F o] Yot O F it =
A= sde didezs AFAA AHAAEL B7EE Al A sjFsdes 3
2&7e Mg A= & = A ol it vhefet Au| A ol ik Rl 7HA 7 A3t
AAE a7 oIt
St g AL 20199 22170 F 48912 Bt o[/ & BIbE L Qo) whAA T}
ARJME S 5ol tigt 77t Al AHz vha Ji g7 H e 4 Ui 2.11). B7HE=E 5
=HFAe] B A AA 292 G £E068)0H, 3] B4 ¥7HEAL Qlth v,
= olstoltt. 7oA A<lH
A AJE o] tieh R 7| RSto] tieh A7 B 2 A50] giek |7} Foldt. Iy
U SHFEEAL B 58, 29 EFFRE o tiet IA|UF2 ob4 o] FofR|A] ke,
=

59%H2015-201949) =74 8071 W2jo] A safictol 2dse= 5 A4 A7

2 7HG0RH L Gl A R AKE S o] ALmt b of Bk
AR A YL AT FE 205 H7HE 75/l ok AF7HA Y £412 2o A
H7ket 2y Ao gist 340, LUt AAF 0T fAARAES 1Y Adsla Hrjske
A AL} FFS 25+ A o] AlFsith
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EU A& 7| & stof t-3-517] Y8l 13 D(Buropean Green Deal)& £33 Utk (1d™ 2.12).
I9 29 S HT HEAE vt &3S HESH] 5] AEud AT AEA e, +E o
i, EF0|F ] W Al B70] A&7 S Btk Ae A= sk Qlek. #4142l
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- HECEY 'SEI?IEE - SR ST ALLH A8 - HE/ BN 52 A% 1Y - BE Y2NZ 5F T2
+ BRO|T0|, SHREE K& + SEHY 27 4 47 = WP H2 Yy T « b 57 e g2
O7) 2 U EY PH AL - Lo BS/RISTHS R e « Aot oigrE S50 KA - DUUR), HEI NG

oM e ST YA BAS FHHA SSHRAT, AR, AtaE, A,
AEEY 5o ZA3sI] A 794 (Ecosystem-Based Management, EBM)?} RX|&71s3t
M AFs] foh olFols 544 B AA F5S A8l AS-AISTALA=E
TS, SFBAES sote] FHLR ShE TSt vk R AQH Y E Sl
F7FATY W 29 SHEO Y At x HE X2 9 s tlolE HAEat A 55
SRS AL, 71N e, RFTA, Y B B ® A AR £ 22Odo s s I
et e AS B35k EQ5ka Qo

TFAE $FES U BT B0 uet v €4S Reskal vk AlA AL
=7h4L B 715 2 AAH S5A, A4 B AE, A S A, tiEZ sieF 5ol Esf
HATE7E o]FofA AL UL, FAHY EFores BF V] e =4 FA FY Ho, &40
TS Y2 v1E 7ol e B B7L B E A AT} AA AL G4 B2 Ao 9]
201195 ofg] oA s BE Az #E #e AYS =Ysily, FsUHAgS 59
AEtdd Helet TR ALHS 29t At olF 3 A Wl A B &5
o|ALF, AA &59 8% BEE &0t XPstar Sl
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4 Eciery wislel SEAAK i
YEOA = Y| EHo wat sF7|EAEe] +P= T St} YT HEAY 2ol ojldS
AR, o5 v oz FH OHOU AATH RS ZHZ 51 QUek 20148 A/AAF 2703,
oA 203, HAAG 3132 e = YETH o2 Fa3 Y AY(Ecologically or

Biologically Significant Marine Area, EBSA)C. 2 X%, #&|s}1L 9,,1_1"’_ 2016W 5 EH+= EBSAS
7IRtO & At A BEE, A, ST A9 23St

ojuff 4| o] wte} 2HA 2 FEoto] FopdR
BEUYE BAE HR1E gt

(5 EERES

7t

Lt.

oY Hrtel ttst

A7 ZEoll o3 FlEH FBEAE E2sty] Al PR AL F FHE Ao e 5 e
H7F AlLE NS o Fasit ST Sdlole s FAEA A4S WA =+ Qe
FAAAEARS, AT §)7F AHS] uEet v ol tAsele] =AF EoA e
AL /SA7IJNAFLA/AFAL)FE A A4 DK 7|5}/ Fideho]
7 UEE  AeF FfoF T Aol

A AA siFa7dd Bkl ol FEsoF & M2 T AT TG ol AEA R
otye} QI7ko] 3 F= st d= AEAMBIA ZHA|of] F=otal Slrk= Holnt. AdFoN=
S A3, AAA D74, ARl Ao s WU vaeite = s
I WA AR AT A Fohke ol AFStal vk s A AlA 343
B7tel ol FRluRhe gaAd, AUES FEo A4S Am FEom s At BrPt
O] F01 A A] QFAL U}, FotA o T2 STl A B =] B7E R E AL Q= HE o =71 A
FeEluEtE S =0l Hidt 2ARMERE TS5 gt B7HE e Aol AlEsit

¢}

i

ohzta| mjz{ctol Hat
Syt fFS EE} FHor BEsty & #esty] Qs FEAT BI1AY 2ol

RETHF a0l ojuf WE(E3}), AL A ofsf, AP, Aot g2 A Ql ZH KT} e F o] OF
< Zoct. @A %ﬂ\%ﬂ}% %S O] BAA 252 A& 5 Y YYo= Q4o YRS TI S
TAA G4 Eot] TS At HAR fuzte A0} FEHFLEL =S
(CBD, 2010)°114 A= E 202018 7k4] ALPSHLA 9] 10% oS A2 02 HAdska w3ttt =
E3o] g & A= 2.5% o] YRS TG0 R XG0 At
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SUEE S S| O3 SUlel HET Y wa
Current status and future policy direction on
“Protection of Marine Environments” activity
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Ue ALY E AT Qe o] TAE dol7kd siFEgel A ET] AFteh, FHoE=
AT TS AA Hrhe Aol defith S uzte] Bfole ALt SAEA7E Aol
SolMEA T G 2F=4ol sk 2 Eoto] Mtz FE, ARe I ollA
FEstal AYshA] £et A%k 744 9 migo] FxHo] sgego] FFZ FUh o=
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(Clark, 2001), °|= fIsto s F&Eo] Adf== IS FEohe A2 HF2 ol et
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Ao}, ZAA 2 S FeF S Hosh] Hlste] UNS 5ot

A<
SFeHy BUE P2 1S40 et A F 7R EREI Ut &, 20 $-2 5= sjqolA Y
ZAE 52 QAL & AURAL T RS 2T iU edd9e o] 9t FE5E
HYH Y (target monitoring)?t A7 A 0= g2 Fef E AF=E H7iot7] Aol sHFEE e
HEARE oofelal F71802 HAsh= A&4 EYEH(survey monitoring)o|th. X452
HUHEL IS HTS BHASERA 5 22 F71482 fjdd EYEHD(regular
monitoring) ¥} Y5 AAEZ A A0} 22 A A 7E 3|ehd RUE H(real-time monitoring) 2. &
U= 4 itk

Ch s A

Z&tAEH(litter and plastics), Tl&Fa<%(toxic trace metals), AFA4 7] LGEZ (persistent
organic pollutant), HAM] &4 (radioactive material), S-FAF(oil accident), N ¥F7](ocean
dumping), A8t H F(ballast water), G0l A|(thermal energy) ¥ 7]F¥M 3K climate change)
S WS BT SFF EAGHL ol52 Z7] bt AdER AAE] o] FFE vIHH. o]
FoNA fFSEFo FFE F= LEELS T2 Y A9 4 oAU 55 Y (runoff &
point-source emission, 44%)3 W7]1E 53t FYU(air pollution, 33%), 7|E} A8Oo& It
2 A(ships, 12%), NFE7](dumping, 10%) L LA 7|E0|u} 7FA AAHmarine oil and gas
production, 1%)& &3] FYHHLiu et al., 2019).

2 BUAA = ot LALE FolA 2 S0 oIt HA e AHIEHEI Y 2 /718,
A EEAES TR ESAE A7), vgas, ARG 17195, YA 28)S SR

= d%= T

S <] ol A AL 9L U= HSYAS AR
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Sjo| 38

L2 H| L2

7t 2EYs I RVIE 2F

FI¥Se dFollM 279 42 ok FTEF7T Aot A= 279 Bis =
S A L] /g tiAte] AR - G2l MBS d o= Aol ST AT E H 59
it EotE RPAHe] 1o H= A0 g2 E ol FYE ol FIF3t dido] ZPH
Qg o whE 2570 AT} A4S AT §E2AA0] v AZE o] siFE A HHE F=
ZoItH1¥ 3.1a, Paerl et al., 2018). #9¥st= ¥ AAA 9 AnA 744 Ast&
YA 7=, HEAQ] Hf A 2= AR (red-tide) B A4kA @/Fo] SlTt.

FEdsh= A AA Q] Abs ol A A EAH AL 1o, siFAE A nlAl= FIFol A&H o=
S7Foh= Aol 9], 2 AF-EATE E ARRA FAlof| w2 oo}, ofzE|zh Yl e
ofr2|7te] AE=Ad= AHo AN RIFIIR A% W= SV AR YEfAL
(¥ 3.1b, Cosme et al., 2017).
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Ecosystem Damage 1 38
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meED [1E-10 spacieskaN] rﬁ. .
| RERar] e a% % 40
r1.212 oo a0

| B > 44 i
L 12.30 12 R 43

Bz i 42 45
5.3 14

35

At Ho A HAYSE HIFIE 4t4E 86ts BEU F7]1E0] g0l 451 6=
oA thgo] BEAAE ARoto] AAA(RIALA, hypoxia) B F4lA(anoxia) Aol o] &t}
Aibd 22 FAMAO] ARt w5 HelE IS =9 ofx|7F QAT G4 HIto] mE
sleh- YESH g o ® FESH S § 8EAA 57 2.50/L olstE HojAH A AEEo]
HASFL(Pearson and Rosenberg, 1978), 0.025m¢/L o]0l A& S+ dt-3-o] 2rAgtct, ofof whet
2.5m/L(ZSHE 50%) ©]5te] DO &g A4k, 0.025m/L(ESHE 0.5%) olots FAtAR
T-EHH, 1989).

1ot o] sfiefoll Al Abart A E o] AA T TS St AEo] Ao o8 X S5 itk gL
2o o]#g gL 1950 o]F X420 & 2715k it} Diaz and Rosenberg(2008)=
1960 o]% 21A1717kA] 552 Bitte] 47k 10| 10814 S7Fstal, A AlAZ 2= 5009
oA BFAE Tt ST I™ 3.2a). Breitburg et al.(2018)9] Ao 2™ 1950 o]%F
Ab27} 246 ERFE] A] b= £-3-9] Hithe] WA o] 4u)j 7} F7F6LAL, At STt o9 W2 SfQt At
108 50 At47} gls= Bittoll A= AgAIZE A o= glow, Bitto] 2&sh= o o Q7oA =
JFE vA Aol BAuFPCHIY 3.2b). E3H [UCNQ019)E & AE 2 7| SHslrt A=
2100 90= AlA siFe] -8&4taTol 3~4%71F 0151, FUAIY 7h-tl= Ata7t oF 40%4
Hashs X= U Aol F 5t

i
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FE F20] J5ote 44 FEHE 59 = Aol 20F50 25 A4t
3.3). o]F S HE0] BoAH +L2FSH Ak TE= Y=g ol Aot 344 E 6~9Y
Atoldfls Adte &2 FARSS A5l 7R HolgwA 2] sPdstal EFHEC|
Jol ARRMITHEI gAY, 2019a). o19jol® FJ9] HERH o5 7hat,
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Lt. E2tAEID} O|ME2tAEl(microplastic)
A Ar319] ol wheh A AAIH o R EetAE ARGl FHEHI oy, dEte gt Aeed
] o] n|go g Zetae 2d7]9] sk S0 (&A= Z7st Itk Jambeck et al.(2015)2)
A5tol] WEH 20109 71 19270 ARt =7tollA TRt EkAH 287 29] 7,5009 228
FAEH, o] F 4807H~1,270%t Eo] s|Fo2 FYHE Ao R YEYTHIH 3.4a). St
7%, 20184 3 27| FAFo] 145,258 202 A, Zapag A §YF 27|17 57%
ol AA|5H= Ao YEFFTHIY 3.4b, Sj%AE, 2019D).
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Plastic waste available
to enter the ocean
in 2010 (million MT)
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(b) Ra|LI2to] BHQE M| 7| Ayt

olggt EHtAH Y] s FYLE QT Hdl= A&HOE FUksHAL lom, EStAE 277t
S Al PIX] = Fol= 2014 UN 4t 447 1309 2E|(14% 302 AL ek £3,
20169 71X = A World Economic ForumellA & Aei7t 52| =¥ 20250l = Hit} & E2AE 9
2g719] 2 29] 5,0005F E£2& F7Fslo] 2050A= &1 | Hrt B Wold A0 & 9-257| = 51qth
F 2ol HAIEEAEHe] A AAZCE M2 g4 9 8Qlo= RAsIGl=T, dwtdos
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Sk, A3, 3271, FEl HiR Y EPe dAIskL 3l
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(a)

(b)

nEas

U2 AR 9 ol F I o= i A7) AlAeigl o, Atd ol g Bl 4
B2 2opol A ARH AL 3lof AAloE SFEE S wske AN Iz A sl Tt
¥ W viFEE LH92 GHES sHitEE, 4 % t71= o] He A7 d g H s
A, 2871, sk, £71 52 B9 Y Es A9 o S RE iAo fAE vEEES
=24 oheha @2 (pH, 4k, 7718 5ol ¢ Tt FHl 2 SAIE 5t Ot ed 3 F
FRE 53 s8] SHEHIH 3.7).

1o
r |
1o
T
o
ol

33 3.7 sli-0M 250|122 HS ¥ ME=X ZZ(Ansari et al., 2004; USGS, 2004)
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i 5 e S _3
2 Y ==
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58 metal 3 E
-g = ons: T E
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o E g
3 <l . @ 2
S5 tion &
@ . - : . tg — g
g Coatings Precipitation Sorption Sorption/pl ctpmatfn 3
g ¢ v J' $ §
c | Suspended matter | °
-1 . i
i Sadfmantﬁtiorﬁ'rasuspsnsion Dissolution
¥ ™
{ Deposited sediments, igneous minarals |
NEEX Z2
Dry yearflow flow season
~SIERRE ~ANEVADA _
= o Al .1 e 3 3: San Luis Drain
5;:,:“;:’;“3::;? Sacramento R 1-4\ A s JoaguinR. ot
C ENT®HRAL YALLEY
/ Deita Pumped south
* Critically dry yoar
/ avarage (1806195 B i
Guidelines f— ST st By
{isnSelp dry wih "
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FEcaup fver)
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IS arrgwan liven
37— Clams
15-4 ——
{ngselk
1-5 Water !
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(ngSary dry wi) (] Assirranon efficency
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n_qy

oHotg|-7=lE§E 01
2Ufe| Sigtnt M ek e

nFEES e 76 B S FAHES Ee2 = 79 (Cuw), °FA(Zn), B7HMn) A& (Se),
YZANi) 4 H(Fe) 53 22 Z 8 F%(essential metal) T 4=2(Hg), H(Pb), 7}=8(Cd) 53 2ol
AEO| 2L JIFL m|AE EZ 3 F<SE(non-essential metal)_o_i FEHY "dgF&l
oe]‘?_;ﬁ.—o—i AP LA H-F- S5 FEoIAT BFO R F4 B AHFISHE 5490] H7| k51,
4 AEZ AAISH | dizol 2adaelt S =429 FAE S 7HA AL QlTt. o]ofl vl S|
9] 35 AEA St ol Al el whet Su|e] B a5k ® sHAIRE AREA o2 =

o
P
ﬁ

M
iz}
fo
ol
i) 1B

P Q3kA] b Bat o), ABEA AR 318 MIA L B Eow AN A Ytk
£5] 42, 1EE W g3 22 NFFEFE B2 nlEs Rl vlstel S4o] B 4tk
500 AHavt $E3 SR ollA st loto] 218) 7b Aol 4 Hell HE 4 (methyl

mercury) 2.2 HeE o] sjFEo] S =1L, A 9] Fa3 7|50 FoiE LAt Hol Aee
S ol e T 22 t7]01AM 7hA FE 2 FAEE olE e, A7 BEel A5l 290 A&H o
AL Qo] FAAE]Y] FEHS ool AKAHeE A|HA e dAoIHHIHE 3.8).
2099 A AR nluutelE S £ 4= Qlek. 1950t Do) mlubakeRA] A0 vl &3 Aol A
7120l Btz Z3E3L, ol 2¥H of - wFE HFH FHlo] 200 F=FH o 4001 Fol
P"*ob_ 6009 gol OWE ARR|ate], Qloofl 5 4173 A Fgko & T o]}, o]o] UNEP A=
2ol it = 918l 2013 3] “g2of et vjvputerdeF 2 Akl 20170
13*42& HESHA. °f '?‘39.” AARE olFdtal AeF2o] 2 29 AR HiEES &0 2]
RIZe] A7 &gl A= A= AAst] AAs) AlRFE H7 7] 922 A I (life-cycle)
ol et 224 A FkE SAAR7E E2l - 28 AT

J% 3.8 M X7 =2 =2HUNEP, 2013)
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HUES Bomass ERAS  odouE Y Y 2950 :
(x/E71Y) e (ERTA & - olejxt g

421 : Sfion) 380 p e
ol9|% S ZUlA siUe= 0lE

- Oj4R
— XIOE WS " ol
TR, ZHO|S 420 HojMeE S w

\’n’:i()l!l'ﬁk ez
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CURY RIRE=E
[ex =
==

THE 7109
HESHA
7R3 Q)= 971 @EHoltt, POPsk= 37 % Qg A (stability)o] 75te] vt 71 O]EE 7317
o 2oll, A oA = Q1] A7} $H R S5 9J8] POPso] tist A5EEF
POPs oA = 243 o] 9 AA9 AlFAgo] 7P & B4l tigt %414 32 =89& st
At SElutEl= 20079 190 @oko] vlEgro 24 gokol tigh A&7l o]g RS Y=
FAro] =1L, 200849 AFSH sFEF Y Woll POPsE RANIES oHe 23S Ao
AFHE 5 POPsoll ozt A&&Ql AE I3t 7ke mhRisth. AEEEYEe Nz
tho| LAIFE mFFste] 12714 E-o] AL, o] % 20099 HE R &4 07 18%0] AlFEHo]
A= o] 20209 A F 30709 stetEde A= skl QIek(E 3.1).
POPsol| 9Jgt djmAQl o AHRE oA 719 &9 E(Silent Spring)olA i<
A 159 d 4FA DDTsE € = Utk DDTsE 73t 4 %}‘zﬁ& A9 Tt geteof oo
FHASTAA T, BEOIUY QI7to] F5hdE 4E feHA AA st 9 HE &/4gAIA 1970
o]Foll= AMgol FA=H AU POPs 542 BEsSF 9 AAL olF 540] Zdf 49 &AY
BELSFE Lol FH L, DDTsE AHESE Zo] gl g=9] WA DDTsE 7H AL Yl Aoz
grel et E3, 19801~1990d el ml=t t7] Rl FEANA HZE A2FG) AH8S 2HESt
SR Y= PFOA(perfluorooctanic acid)7t Z§He 3105 Fot WHH6to] op 5Eo] =11
oF 7qto] o] 50| BFiE Y7|= 5HLh PFOA L ¥ 02 2017¢ FEAR= o 69 7,500
22)(eF 8,000 ¥E HAGIEE WA Wokon, 201940 POPs 2GS EAISISH o3 e
(Dark Waters)Zl= 94312 A|&E7| = 519}

A (Persistent Organic Pollutants, POPs)S &7 % ZFAl(persistence),

>

J(bioaccumulation), F 7205 d(long-range transport), F=4(toxicity)2] E4<

I 3.1 ASEEEA0 M2 TRY QESE XY g

ro

g2l @AE, @ Y=Y, @ SAH, ® 222019, © HEBRE,
@ 0jAA, ® MAZZ2HH(HCB)%, @ 22|222|4[0|E|=H|HZ(PCBs)*,
0 22202, @ Y, @ YO-AANZS 220|223 @-HCH),
@ HEFSNEZZA0[Z23M(3-HCH), @ H|E2Y/HEE220|H | OB (4,5-BDES),
o= X HAMA | ® EA/HEEZROH Y OfEI2(6,7-BDEs), ® SIAEZ2H|HE(HBB),
=2 (26%) | @ MEIZ22HH(PeCB)sr, ® A=A} T 0|4,
HAEZZA0ZZEHZHHBCD), @ HEFZZ2Hs ¥ 1 EF L ofAHZ,
O ANZEZHEIA(HCBD)*, @ E2|ZZ2|H0|E|SLITEA(PCNs)*,
@B H7te22R0mY oHZ2(BDE-209), @ @S2 (SCCPs),
@ HESISEMHPFOA) T 7 2 U SlEtE, O LIE
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SHARHE HS2S0 Chgt
TLie| Siafat HH Yet

o|EX 2£MB | @OCE(DDT)
g3 (2%) | @LSHSUSEMPFOS)H 1 YR U HEEISESTLER2}0|=(PFOS-F)

O OOISA, @ B2, @ AAZEZRZE2ECA(HCBD) %, @ AAZZZ2HIH(HCB)sY,
® HEIZZ22HH(PeCB)sYy, ® 22|12 22|U|0|E|=H|HE(PCBs)*,
@ZE2|222|H|0|E|ELHZEI(PCNs)%

HIQIER | B4 C

=3 (73)

oA Q17 &F o] 2t &2 59 POPse st A4 Azl thfet 25 &5 A=Al
SAHAY et FHY 54 IFS vXtHIE 3.9). @A7HA] EiE POPsof| 2%t
AALeE] 8 HAEE fY22RH FHT 4 HFE 424 Atk(Domingo and Bocio,
2007). &3], POPs 2482 S22 FUHo] s F L =7t vl Rezte oS &5k
&S (biomagnification) ¥ 7] Gzoll, 9] ZZAARR] 11501, thgo], 23] 52 ¢ & POPs
TS Hole= 542 7ML Sl s EAlolA POPs 249 A& Yol AkeS S =S l=
2= o], HFH R QA FARE I ete e 2] oo 543 FFE A Erk
wteba POPsoll tieh L FAH, Y AL AEisHy flsie B7Fs &3t i

g A s e Z2go] TSt olF s, =9 FS BBEIHEPA),
THHFN7IH(NOAA)E FHOE Tt 7Y B 20| POPs7t Z3tE o] 3low,
YRoM e AT Ao ST BEC] gt POPs EUEHPS st Utk fd:
SFE 5] ZHA] T2 T (Baltic Sea Monitoring Program) 5= 335k gloH, Ffuprtel - =2 go]
52 SHoE FAFOIAY POPs A7) HUEPI 7|}t I A ZUEFY s
Hysta Qo fEjushs SYRARE SHCE st dedo] ot A= dQtel s,
AAEHE, sFYEo] s POPs EYETY T2 ITHES Fotal ct.

N
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drunns
Di

E

F
oA
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dpsnsssnnnnn ﬂﬁgi l.an-l.--la'----a..anllfntatt---

Ot LAt 22

Ao EAoks YA ST & SEhE, B © 4001 £9 947t YA o] Bt A HARA
(radiation)Z W&o old /=& Pk (radioactivity)AHl, ol Hiks9] 445 71 =42
WAL EZ(radioactive material)©]gt gtct. o]E3t EAOE HANsO R QFEHATH= HHLS
estA RASHA YAV B0l L A= ATk sofof Fiet

et o] 2P Y49 dAEE 7l YRS WAMY A (radionuclides)ol 2t 34, WA
AF0] 7| Y2 A o g7 EAStE A PAMY FF QITto] QIFA 0= ARkE-Z Fof whEoid
AT FAMY dFo 2 AA WeH, 1 2o 3 (cosmic ray)oll s BAHE FAMS FFol
ATHIE 3.2). gRtHog HA WAM HF2 IA SeheAE(238U), EEAIL(232Th) 121t
G EALQ3ISUZ T, HFTHoRE st F2 Fod4art "ot HA A #F
TAUEL E 9717 1 B0 2 siFEE Y et @2 olsfishetl 4R Hol E-8EH T

(SFH5AtrsRd, 2009b).
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eSS chst
2jo| satat A

ool |'°|

H 3.2 Y0 2AE £ siE U HZT|

714 LLES HEARM Bz 718 s HRARM HiZ7|

40K B. 1 1.28 x 109 yr TCH) B 12.3 yr

8Rb B, 1 4.8 x 1010 yr 0gy B 28.78 yr
MO B2Th o 1.41 x 1010 yr o ) 7 8.04 day

2 a 7.04 x 108 yr o ¥4Cs 7 2.1 yr

28 a 4.47 x 109 yr Cs 7 30.17 yr
2FM e B 5730 yr 29%py, a 2.41 x 104 yr
AF WA WS 1940ddh SHE 27] dAEEHAS AFIERE YRR {9l
AAsIgl o™, 1960 Zof AARE sfo o] A A 93 HAM] AT SR
FYE= a3 8200 Hth E3H 1940t FHHEE AlZLE 7| &9 siAF7] ERF 1F WA
UFE] F8% Y A== Helo] HAHLH 3.10). IF3H o= YFE dHF 5 siYolA
9% 9% ZF shte Sl W BAE A% YCsold, HA dFe] Yoz fYHof

sl M g FReka gE4e) 29

2009b).

33

.10

F2 YA HrIE

£7] s (Foyn, 2001)

sfFegel dist 42 F8E I ATH=He4tehd,

. North-east Paclﬂc
0.55PBg
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Norrhwvest Atlantic

North-east Atlantic

294 PBg 42.32 PBg

Arctic
38.37 PBg

West Pacific
0.89 Pbg
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HEAETE SFES HAsH] 3 B2 k2o] JA|aL 1o, vaFet Aot A

XilE ido] o] FoI A AL Qi S Fpatie 22 SidEd A e] 71 2H Rl S g 2 E 2ol
T HE S Ak, FeES Hosk] A A5 Y SAA(2021~2030) T AT

297] B2 9 2 GEAE AokE A v E F A=A T v 71EA=(2021~2030) =
Yok, AL ASFHIA & I ARS APshaL et EF, A SIDFAES At
S ZYE ] 19979 Sgitit7 A5EHA A - A2 oz g2 et e A S
53], 200099 SAHEA 0] HotEe F2 U 5 9 AEA| G it 2AFA
et s o] &= E 2 S5 2AAIAE 5L, SFekA ]l 7]Hkel| A A Al g 2z
sFed BUHH AAE F=st] At 71Nk vhskal.
SHAEE, QI7to] R0l sfetE ol H7], ESkAEE Eole vt 237, 34 B 7MY s+,
SeA R R, 45 AFLIALE SO YR W FUE 2= fE 2 AR Eotes
T Ko obF 12 #E 2 S H e ke e AFske A0E sk Aol
e fdEEeE FYHe LHEd FUS 8o Adshy] et o] HE B
g%oltt.
TR WA S0 asgo] tiet /14o] H=awlHor AiEol AgA|, A, &
=9 B57 s 84S S Bk kYS 1%01 of ettt EE, =Rl ZR7HRlo]
HRe 22 ¢ s A& SHe AT 5 YT LA T] IFBAE AT =
VEF Aot 3 SFEES BIskL HAdsks diole o Zokel A&7 ol Bashy 24
o] AR7PE dFA LR SAEIL 7 Zopl M sEe EHE o AeF Ao et
HFREESE Aste] AAHolL HshA]l 7EdA e ZrIfe Hdotd HFRF7IES
A&Hog /A 9 Hestojof gttt H|E 20159 S|YEA7|E WAZF AZEH 7)o gt
ot Q] Ho] A=HAAN, A=steA] Zokal A A4 d I 7IES B8t T
T7F AR EA] Z2E ofal=o] . ofo wet sgeg e A Z2IFA Y& A
At AmsS #A%T F A= 270] =Y 7|ES A5k, A= 8710] HA| ¢how sjge
EUEPE &3 A7t ESH =S 2951 v T2 0N 7|Ee AT 5 e Ak - 8
AAE st 2o 23] B/}
I L9=dol et dAe] L AUH, YL AL Ao i B7HE S Asi=E
2ot s d, LA E, TAYLE A3 Aol e Z2Ogo] WSttt I, el

2 Sge s e 9= B4 E4she B0l kL Wl o H2 Lot o]
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SUEE S S| O3 SUlel HET Y wa
Current status and future policy direction on
“Protection of Marine Environments” activity

IV

own | JSLIBIO} BHUIEH

L

713 A W 22 S A7l A4 it B4EQ1 9RE gttt A9 7|3 179
Q1 7| & isto] whet Wslr| 9 7715 whEStEon, A RE 1719 Bidt 7|25
FEa ok AT 2041710 #EE FAT 7|FHshe A9 27
@Afoltt, 2 71AFmE0] A2k 1880 ol 71 w¥d 7} 20164,
2020901910, T 14097 78 d 9 E A9 2071 @ =7F B5 19809 o] %of digohe F24%t
233515 7155k ik EF 2141710 HolEo] At XA £, BH, JFS S, 7
St @43 ARt B & A B E R oS HsHA Yojukal QT 1 ol FA% 73St
wolgts AATE ] WREHI Qirt o|FA {HglE 71 TSt AU AAET o] % Izt
5 57l W2 24714 v 571 S AAHQL Ulo] ofd Izt &gl o3t Aot

—_—

. 2ATIALL 7| S HE}
At AT E B2t 7] F olAtshe A Bk HHE2 300ppme BEXATHIH 4.1a), A4ETY
o]F QIZt &9 F7IE QI3 olAlstEtA HiETFo] FA 6] FUlotHA ti7] F olAstEt A FET)
AFQs} o] HQl 175090l I8l oF 50% S7IotAtt. &, 204171 Eolet 45| SVt olAlstea
FEE 19009d FEtl 300ppme 235191, 20108 H ol 400ppme Z3tsto] A §lo]
E2 SRS YT QITh( ™ 4.1b). A Q1 2A47EAQ1 ojAbstetA 7t t 7ol A 7ot
24 azto]| ofsto] ALREH AU|7F w7 Aol ®WafE o] o oA 7L th7of 4elct,
olo wgt A& Folee It A4 HMAUZME @ A0]Y] #8E AT A oA
Ed 30l ALE WA A A Bt 257 d5ohe A2 d st Yehua §loH, o] 7] 33t
22l lo] H1 Ytk W2 AFEEo| 7| FHSHE olopr|E o A2 dshE HeEi, AAE
A AT B B 2% A4S vt 71 $Hste] A w7t =l
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O3 4.1 TH7] Of=lEts S #a}

(a) &= YSt=2Ef S 25 Xt 802t A 7+ T7| O MEHEA
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BOO 700 600 500
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ZX: https://climate.nasa.qov/vital-sians/carbon-dioxide/

(b) 0|2 31240] OLPLE 2010 19581 KE BESH 7] O|AIBIErA

L} L L} L L4

20 =
L Scripps Institution of Oceanography AT
NOAA Global Monitoring Laboratory P

400 -

= ! 1
o

= il

- 30

S
E

g 360 -
l

g <
o
(=N

340 -4

SCRIPPS rianms s w\ 1

- OCEANOGRAPHY | ) |
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= 1 [ " I ] " i i ] i 3
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ZX: https://aml.noaa.gov/ccaa/trends/
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slioslg = S a0 Cist
ENOEERE LT v

Ch. 140 Q8T 01|

W5 71500 fstd, A7 Fat £ 2w 194]7] F5EHjv] oF 1.18T 5ot sied 2=e
19663 olF = °F 0.33C 53t H7] & olisteda & S710] Hlshd 7|3 29 S7F
Fo] 17 34 g2 AL & = gled, dHHoR Anal LAY 4 Qe olEdt 2k S H2
E‘H—’FQ 2 28T mzolth. HIE 2 ofd 24 1kg®] 2=5 1T A5A1717] A5l B o3 Eo o],

oIt vl ol AFE FF gholtt. TEsiA|7] o2 (F, Hldo] &) =47t ol &S
%%%]:01 AA L, AR A Lz w5s)A] 7] of2e Aoltt. Bist=2] H|E2 t7] H]A e oF 4#o] L,
A viEe] AR A2 o7 AA o] of 2508, vikkE AA9 d&F2 W7l JA
&2 °F 1,000817F Het. wEkA o] A E&Fol 2 vttt 24714 S7h= s Aol 2

Qo] G| 4 RES ERNFE VI FRAAY 4T o & Aol

3 4.2 1970A~2010E SO X[F-0] ‘22! Aof SoLix|e 2E

8 Upperocean WM Deepocean  [Ilce M Land WM Atmosphere  -—- Uncertainty
300

250

200

150

100

Energy (ZJ)

50

1980 1990 2000 2010
Year

EX: https://www.ipcc.ch/report/arb/wg1/observations-ocean/figbox3-1-1/
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AAIZ 2 409 < 2A7A| S7H= A8f Aol ARl G ‘QOHLVI 7Foldoll FrE A=A
AW EE, 4 700m7HA 9 AS gl 7P B2 ¥ FodAT FE A € 4 A3 E
4.2). 15 72 49 vitte]] Fd QoUA e S/3olu Hi7lo F5E GouA R 453
B2 Fog, virholA Jof FouA|9] oF 90% F =g ol A= AL k. 21 Y A7t
Yot e wole Hell, 182 SAY H719] 228 ASA7I= dlofl ARE U SRR
o|gA vitioll FE AUA = 2SSV SRS =0laL, Sl AeE dov|HA o
ol71% @/ dle] HAL Tt

19709d} o]% A AT BF HFY F&F 2007 oA F715HAEE 172 10224, 1079
oA 19 &< 120t} AR Ego] 2704 Zdbohs S50 st o2 A AT ¥ &
SFol FFoANE, S 2 SV FHHoRE FYUsHA UsA gt A9 o=
21 S & Hole i B4 oA 4 & 2 4% 5 Usdi=
2 FAdo] B | = gtk EAU P EA 5ol E FFE HAE BF F20] 9]
A o2 AHor: YA (marine heat wave) LAY
o 1 Hd, 20109l E0] 1982~20169 Bt thH] 2% o[/dA|7t 5CEY =4 Yeite
AT g} dido] ¥IHs] dojuhal Qle AL & 4 ATHIH 4.3). siFdst 42 5
sfodol] FAHoZ Y]z SHATE 201594 201699 Aol o7 sigolA Al
UefaEA, SEiE gl e glo] 3t sdolA Yehdr|z fick. E3] Ayl A7)0
dojuh= A9 v FAT TS v = AR LAt
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B3 IH
TLhe| figat &
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SE

13 4.3 1982~2016'F 7|7t Yt | SHY BEE 2 O|MX|2} X|&US2 AHLSH SHYS M S
(Frolicher and Laufkotter, 2018)

2018
lalso in 1998
* and 2002)

1.2 2 28 36 4.4 5.2 ] 6.8
Sea surface temperature anomaly (C)

2 A5 APAH0E d(sea ice) wol © 7]qgth 59 oW WAL wid
H&E Uetdiet, 139808 B53 v 0¥ o WA WskE B 11
E & UAtHaE 6.2 #x). 19809} HZ S wf 2010490l i) o] Ayt F==
AsEglom, o] 1981~2010 717 B 71202 10900 13%% H4ste Hl&olth B ajw 9]
HAgG ofet £AE FASH] ZAsta glow 201240 #E MY 7HE H4ghe Bich
E3E o at oty et JdAEY YR WAE G435 FAste] HittE &8 Eol7kA] viRE
Fol 7ol 2 4w AF5ofl 71ojgttt. YA o Z T3 I YA AF A2 AT 151F
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£X: https://climate.nasa.gov/vital-signs/ice-sheets/
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expansion) B HO] OJe] M A5 Pt 4ol L] EobA| AL YTHLE 4.5). AFAF L=
Ag 25 E A AT s T50] AR 19934 ol 15~20am7t F7Fske] s 580l Azt
3.4me] o]=H, 20109 o|F & 11 A5EC] HE S7I6IH. g 2 Moyt A AFH o s
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o2 Ao Ydfle oW =7t B2 AolA HE SASH yEhal Qi FEEE HEgE
BT 2A 712 olv] FE9] fiFie] &0 F4 +k Stk A¥E Tor A =vlo]
1edwo] g 4\— Att= =7 7148300 Asf k. E3E A AlA A F GD7E szl
IAIBEAL 2 < 125l s Aol WhE o] A AFA o ® YEhuL okl & 4= Qi

33 4.5 6liH 45 FM(1993~2018)2 L #IQI

10
added water + thermal expansion
8»
2] added water
2 6F (mostly meltwater)
@
E
*g' at global sea level
S (from satellite)
2.
thermal expansion
o — . . s
1995 2000 2005 2010 2015 2020
Year

EX: https://www.climate.gov/news-features/understanding—climate/climate-change—global-sea-level
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dojutA HH1E 4.6). Y¥tA o7 si4-2] Hat pH= oF 8.1 F=RlH], AFAEH o] 52 A AlA
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A7, A 58 ASHE A H4L, ol 2= S| 9ol Ake T & ofod 4= Qi §
AAE 7L e 20, 2, 7P 22 BES0] 53] s/ etel Fofsi, °H°<} ‘:P%“ °
iz 4R Atezo] WA E g2 sfgolA UEal vk A AA EE <3 AHelA
BrtEle Aol wY e g At HittolA Adtdte Ae 18T o, sjgadst] e
AEA w37t vjAlE FFol A HERE o e BT 5 Sl

Ol

I3 4.6 sHAL-=tet SHWERA

OCEAN ACIDIFICATION

HoW WILL CHANGES IN DCEAN CO; absorbed from the atmosphere
CHEMISTRY AFFECT MARINE LIFE?

H,O + .COF % 2HECO;

P ¢

carbon water carbonate 2 bicarbonate
dioxide ion jons

consumption of carbonate ions impedes calcification

EX: https://www.noaa.gov/education/resource-collections/ocean—coasts/ocean—acidification
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s s E 22 10197H2009~2018) s A58 IS, HZ 1097 A58l Azt
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T8 4.8 X|' 3019(1989~2018) W sl MSE(IZEISHAZTALY, 2020)
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1.83 ) . y
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t ’ Ta y
. ”d Qs "
ree ( @ +5 |
?; 4.39 244mm/yr l
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AAFETE AAEEC] B Wol FA=IL Alrh A AlA P82 200190041 20181 713E
B A 5.3%7F FEACL, 201792 4%, 201892 3.2%2 AJFECl Hobxed, ole
A %“—%‘%‘é A F=9 A HAo] 2 o uvehgrh A AA A 89%71
OfAlotollA] BT I glow, 8 F4 oA F=, oIFE, A, Ak, AmYIAloL HEW,
F2et|Al, 2 go] Sold.

33 5.1 ™ MA =0 W LAY ik HE(FAO, 2020)

1 Capture fisheries - inland waters 1 Capture fisheries — marine waters
0 71 Aquaculture —inland waters 1 Aquaculture — marine waters
160 - 20184 MAM2E 1Y 79000 E

= 0=l0{Y: 9,6402t E
140} - AI0{Q: 8,2100 E

120

AQUACULTURE

MILLION TONNES
2

CAPTURE

o =
1950 1954 1958 1962 1966 1970 1974 1978 1982 1986 1990 1984 1998 2002 2006 2010 2014 2018

Lt. FAO s+ oj&l&

FAO+= AlAY SiFS SoARE AATS] ol A kL Qlet. f-ejuetrt gt S E g g2
‘Area 61'2 E€|H, A A|A| o] G AteF0] 25%F AYAol= A4t o] S &2 s Folth( 1 5.2).
o] Fo A9 Fojglgre 1980dtHet 1990W o= 1,700%F EolAl 2,400%F & Ato]ofA]
HEFon, 20179 20189 ZHzh 2,2205F &, 2,0107F Eo]Qith gAtE oz Hojz|e}
HEI7E 242 5409 B 5108 B0 & TP 93 SO B EJOU Ad 259 5 E Fo0R
st f2H 02 19904 o]F 240, 7o Ae], Fo] X AJL-9 o]gFe FUlote B
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W3t B3o] kg A9 o] ohtjets AL BYstch, YRS 2 F4S @ 4 Uk AU
HEUAZ gt vhgo] olNE Polgllt shw xFW YA gaAshd @n
JERAA 7He 27] BAp)go] At A v ek, 2312 FANH WA 4T S Uk BF
ol mt 7o) uefo] 7|k FFol 2FF Uoltk. FAATE FABAS Prhre A g
BEFEA AT AYH o] FEAE AAE W ALY vlhE Aok =
257k H9int.

o[l Bk WMol A FASNEL T UFel AT Aol AT 25 27| FLHol

S AleA &2 3toltt. ofnt 529 AulZo|il Bl 7pA)7F 1A Tkl & 4= AT
SAE A= AA AdAdselebd BF ke A7A™ SRt =89 A, 34
SAAY AAATIE et SAAFR AFR7E ATl A Y g 9N SR SAAA,
A=) He SR SAATelH. #8 AR E el 349 @42 dishs M2 A&
Arglof| A $-E1 9] S ARt A4 ol LR ol dE S| E8ote BA 1Eal At AT
OJgA 27| =1, SAM -2]7F o GA AFsHAL of A skt she A2 A7 A2
oot ol B A FELA| 7 e
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Current status and future policy direction on
“Protection of Marine Environments” activity

VI | oletzaus
e | AR SIS QIBH FIRA

(O XECEETEREE

FAE A7 BEL MY, A&7Feer TAof U S Hoshs do] BHAYS Ql4sta
2016955 20309714 ZAALE] 7} 9 =419 2|47 E A 53 (Sustainable Developmental
Goals, SDGs)oll T2 14814 o2 ZFAZ . T} HIAE ] BET A&7 ol 8=
ERE 42 SDG-1401& ¥ A5, siSAEHA Ho, 7|5Hsto] mE st o,
AR T 9 A& 7HeR o}, SHYAIA 9] SR 3 ot 733t FAS SR ool ¥ = A 9
ojg 5o] AFERERE Sozith. AlAY RE Hitkes AR AZE f7Ho® Aolal Qi
18719 g e ete RS 25| feiAE N 571 =8 dol 57 FE2 55
A AA7E & g motof gt fllo] A A SFEBETE TSt olf7F o179 STt

AR A A AA vitke] 273 AElE B2 A HA A7) 201590 = A. A1
AASFB7HE FE A o] Hilxol sigFergol AztstA utx= i glom ol & s dstA] o
113 9] ok=3lo] &5 o] QIF7} s gollA D& FEE Tl +E o ¢A Ikl A FSFATHUN,
2017). o1& EWi & sto] 2030 oFAlthE el F4ll A&7Fsd A 530 ASH E 7t 1454
FEor o7k AVI7E wEolRt. AAGE EiMe AEolA Hsto] 7|uiksto]
S|FeE S Brbstar A AAsfioF ethal FEet 20219 4¥oll= Al1AF RIS Heksto]
A7t SHFY] FZHAE B HE YA BAT A3 AANSE7F A7 L7 JAEHUN,
2021). A22t BiA s At F7ke} T1of| whE AAIZE2] SV 719 JKE, siefol| tiet A A
Tx0] Hael XA EQHY, 71$HS} Fo] sFeel ¢S Thekal HMeE e
Qlo] "rhar Hojrh. iAo @2 20159 A 12} A A S E 7 o] F s S A A7 FFE L
olaf7t FHEUCH Y] AFFE A= Y= GIA7IEHE k¥o] ok AHr
o] FoFAITE, ofA = QU7 EFoA I EE B2 A=l o5 siFEFe] AL o r vy
ULk ESE, 17Ho] S ol8o] SHA R TR fhot FEHAMHA T HYorEEH d=
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dgo] g5 AP glon, o5 At fsiME FAAE Y FEH 242 53l 58 Ui,
SfF7I&e] FAl, i A4 weh T BEAA Y 5 5ol AlFT Ao R ERyth
SUIAF A S| gfslr] & HoF AR 410l AR 7Fe YS9 A8 (International Oceanographic
Commission, I0C)= #0&319] 919E ot SDG-14 HHE 2/ot7] 93 APAY o ZA
R &7 AL st SlsfdFst10¥ AE(UN Decade of Ocean Science for Sustainable
Development) & &3 2021953E A|ZHHIOC-UNESCO, 2021). ‘AT vithE 2319
A&7HsERS 91 tidgzl st 718k A S AARY S AP 42 o] Age
A S 7L AlF5] s ddlior & SfFed WA 100 =HIAE AAISE 1) g si4, 2)
ALY FETS ] EAT 5, 3) A&7t FARAT A, 4) 345k A&7beRt
HEAA 57, 5) T 7152 AAG 1+, 0) NIAEH T AEAA 75, 7) AA HTHST
TFE HFHE A8lA, 8) HAE SANFE 24, 9) 3 Hil g S SA= 5, 10) Hirtoll thgt
A 59] thA g 5of LAl LH, 7.1).

mo_r,l-
ol

TR 7.1 KATHSUHE $IE SASATIEH 01 A8 25 KZI(I0C-UNESCO, 2020)
)
© == & cx o X I it

L | O e s 024e) Hict
D2 iy > @ St Y2 kY — 'M
nast P o & O X471t 2418 A /5\ agei
shae) = O RiS7HS B12ZH 84 \ =y 8= we vt
= O sint 7|59l 94 7 > (00) wire e vic
O SIRE S8 29 75

() o= 7t it

4 @ A sgBEY A% \

B | purmze s 1y (@) et
PEEIY O ST X2 29 ~~ .
e 0 HICIOY T3 o1t (@5 EeisR i
SN @sol g \ g za

(BVae

A AlA 10099 7h= 1409 719 SHd et A7 |&TEAlE SoR T e FATSEY
(InterAcademy Partnership, IAP)&= 2021 6Y S|YSHHS A =
A 2 AlA TAP 39 optn] B57F S HESE Qg S50 dFH 08 UAE AL
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#et10d Aol 104 =33HA o] H}‘ﬂr°ﬂ EH°P A3 P59 dqidghe 2SR ool f
AEHIFE| Y AT E fFadol gt =95 2ot 20179 "HFE ARt LT =7
M E'E Al&sto] sled=o] v 23t sjFalgof ol & A5 Z-8F Ae dAsHtHSantoro et al.,
2017). AL7FsEA HRE olF7] Adide fFnsS S5 2 dAES Foishe
sigol F= slEo] BrARl 84U 145k, $-719 B0l o= gl Haet dF2
FIiL AEe MEot BEEHT PEFAoNA ALS 7P etor tal Fxetth 1 4 WEZ
A EE ot g

AT fFuse 55 SAAsfoF & sfFeta] 249 F8 dF ez 77 E A AR
I
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HA3: HICHS N2 7|S00 28 Q3 0EICt

| KP4t 9| BE B2 HE AL,
7|7 EOIo] 70%E ARfols HiCtE X

2

A
HICH= XI70] ESoH

HEHLAY WRES
B4, BRHL0L

OllAX|et 2 225 Fus $MS 2HeI0L

J% 7.2 0= & s w ] W 3faPdo| 6l(Ocean Literacy, 2010)

(a) SHLYAY 7TH 22|

@

B,
HiCH= & z=8i0] ZAl0|Ct

HiLT E4Et B A=
= =88 0Bk

/

Al A3 B.1 B.2 B.4
HHCHE BA|BIC} X7 2S5 EIOOLIX[= BIXBE || O| S0j 457123 || 80 Ol tiRED)
ER R P 7|E(o| T2 7| B2 ZN7IC, Waiglo) 720| £l gozz Y
HSBic), 378} HIS0| § 20p U152 437 ||t exe oz | sk Sopict,
HEESz0j5E) | | CisES i 26 Lzt
A2 Ad A5 AB B.3
0| Aote| L || SR Y LolA g Hf5 20| &l0] afof R e Pt
EFEICL 6 2IEe BEOEAIL, WIS U 277t BIuRIS 2al0, RN HECHALA
207127 7|59 0|08 3} A7) AR5 K7 (27t CEE I Zst20]
SCHCIHER0 || L @Ee ojar 2ic} 23)7} AO|ZE 22 T1go[ct,
=7| sg=0|c, Do 7oz || oiHsE werl,
O[S &) ufzt
vl Bt
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Olol
i’,—.'
3
v

St sjFuEe] e AFcte AHA=HFLSATS= Tt AHE ot 20164
250 PSS W+ AT E AAR EE QI o] Aol A f=lo] Z5ofor g
FEHEE oot A&7kt TE2 A AMY E ok 5H' 2=

ol B3t o}, Y&, AHY, 28k A= 5 570 2ok ek 2570 dS F st 53

st Aol = sfFe] 712y 543 SF L, 715 ML Aerdd 52 71edeR
Zt2Ale age g9ste] sjduso] wYstes AASHATHAE3S], 2021). EIF HF
g2z o] £-35to] 202049 AFAI=XSHH |3 = AF7F FHR 7| & 9719 SF A
&3l A&7hs Rt vl EHIsH] sl SaolA sided w52 ZefslioR ehrkar Aish3lnt.

Jeih o] e R} L8Ho] FBehe LY AN Gl T E-L A9 thRoiX| A

HEAQ S IS A= H=olA 2 4 Aotk AW siduSAF 8] (National Marine
Educators Association)?} sl¥th 7] (National Ocean and Atmospheric Agency), sz}t
WS YAAE(Centers for Ocean Science Education Excellence)= |U& A%S ‘5o]
ol Al vl X = F&F 7t '5H°k°ﬂ U= FFE oldlste A& Aosti sFade] 8 3
77FA19} 45709) 71BN ES AHSFAtHOcean Literacy Campaign, 2013). 0|83t 39 Y}
71EMES A YEHE 1‘0"‘5151177“]9] SIS FAY~28d, 35Hd~55Hd, 68d~88Hd,
95tA~1281d 507 U= 47]9] st WA of] =5of WA vk &l o] Itk (Ocean Literacy
Network, 2015; 138 7.2).

Lt) Ab2] S ul

eyt Ae shal sfgaLso] FE3t H Hsto] ARgle] ThefRt S-S Al S RLSEA
5ol AAIBHE AP S Y-S vl EEs] o] FO|A| AL k. s gt atete] S s
At 2ok AlZolA dAlES B3 side wSsctl o, SHsFEeA e O
P ES] A A S S T Sl it A4 R E dupeltt. 20209 74
Nt S s daeta sidHete] i, A, AdE S8 =rlo] el Haf 2= olse] F2
o1 s Pt S A3t S o vt aS 2SS AlSet. A= Aol
ol viHEE Z2adE 3 AL, diA, o, 35, A S 5 AGoA s 22
AlRle] H71okeE S| FAEE Eol ARl YAaTE SITHL AUntk. &, AR o R s FuSt
R0 %‘éi}ﬁ}ﬂ 91 WA A vpEE o] ek 20209 AFE HFLSE 2 IR
27golo] B3t HE 2 S|Pt Aoz stolg 7t S GUSAHE AR5 A1 YA SAEE

A7g5tH, =7 AGAA A7} S F s AT S FASTEAE A LD o Al st s FAtt

¢
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Ust ogrkEn Akt FYRPLUAIE, chee] AgAAEA
© JrUsAT, YA B 258 SAAE chret Sl

YA ESE 3 gL So] Yolrtor & A WA W3k QI7ko] Fgol sl 2t <149
AR 7HH Q= Zlolth. sjFo] Sk o] F4ts] o] 83 4= Yl AHY9] Hio]n 25 o]
Holuk 47 2 g=|A] oFe whehgh Fztolehs 9hdgh Q14)& o] A HHtojof it djake] thitio]
OobZ] BhAE]|A] 912 9 0 & HolQls A2 AHAO| AT, S419] B x3loto] A Al A HiRES 3
2oty 2go] < 1,385knol EXHeE 22 B golgjr}t vhEold Bo|th(USGS, 2019). A&
HHRE 1m9] Atkst Zofl Blf-tehd vtk FA7E ImE A EA] b g2 who] B35t "ot &
NP 27 BrSHA = GFa AR 7 A L AE & Y= AT ol S F2HRl AolthH 5,
2019). A7+ AAof v|oto] 7} 22 vitto] Q17 50 & qhEo]l 24 @ JE o] A5
FAE dol T8 o7t ek A7 EH 9] oF 71%S AR5t B Hol7t 4kl AFS A4
A4 2k 709 B o & Wethd Zh ZiRI0) Al EobrHe Hith H3)= 0. 2kroll EX}ote}. o] FA A2
3|F Fo] 28] A7t Wid o2 sh= Ak, B, FRHE, A 3t 53 L BE Y9
AlF3iF= ZeltHUN, 2017).
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Lt St sHies R ) STy 2 AR SHRLRS 19| S
A HFLEY BANA AH3HEo], SeUtet ot HFTEL S vlFT Agolct. s
Tk o] SUIATI ARSI P2 77 AR o] whE 71 EAES AT ohhA4 Eeka
oIt} ol Fus| AL SulATY Axo] theh ST HFLEL AAHLZ AAFL i
A2 WAns, Seue singe] BHuge thE S Awalok gk Hotwute]
£ shazo] waahgol slFme-S EyHAIACk B,

oleigt ot Y WS AL ANFwE Aol LA F 2ol A 93 et AVLE L2 THo]
AT G 48] NF TS AAN IS AR LIS Holeh, B3, uhek 4 AT,
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B ESEE O
el SHatat %st ¥

SA3 AAH A4 DNAS A7hE 5 912 Aolt. A1k Alth SHokS Auher st 13 Aol
nel Rase S ol /| EE A%, A9 sohdl oje4l Aol tg%t—aﬂxd 6.25
%

) 895 AIBITHSIO] B4 2 AAICH SHQIRS T 2
FeETE ol WALl AlRlo] A ALHoR Fojst Tt BE AuTSe we
Aol Welste] ARAHS Fo HobH ATE o1 AB|EAIZ HF3 Wek. 20009 F
o|% QY AvtEEe] W AuTste] thost Lofol 4 FuE olfolqw gt mlFL
20164 ‘AELELA U ATTEPE S AFSIL APAR} AR 7ot Auk A7) Fe
Hol2 A3 UKL ek, FYART BRI E A TG 87} ehEol A HHO) (AL o
o APRHREE AT o BES AUBINY FH ATFA A HFLRF
A, et L urlct QA R, AExet BEH AA AT ol ST ek,
el QEAQ AW YEYAZA YolAH o] BF Folth 74 W7t det
27 BUEY ZRAEsL AGE/|E Sk S AT Be FuSo] 4 Folg B
AFVARET FAZ A7 W HetQl AU Holirhs Suol fFaFS SAsH
vt o Ak oz Aol £ WaoRA M AuNE 43 24T ast At
A AFAEIE FHSHE U= SFGo] olrtol & Fag Fioleh. sfefo] ot o]ofS
953 SFAS BEsks Qo] WA A o7t Gash] fRolt, A4S 9
FANGTEH09 AZANE A HFAE NEAD 7253 $4S F2 2139 shiz
AR AT AP Ut Sosakiio] ke wop gl & do] e A HsHs e
gt PAEL o2 ot L o] B 5 Utk YA WHIS0] YEJLS WEol
A%H 02 B ololhy AR/ WAY & YEE AU Sefsfof gt

AT} G 7 AN AAR 4L ATl et £42 71 shue) 2 sl
oIeF 7k Wehsol AAS) BE Hithe diduo] itk whebd, 7 F7ko) 9 itk BE A7
HA 9| NFRAE RT3l Pl FAYLo] Bmel @47} Bk §80] A vk B
64%, HISEEO] oF 95% 215o] Wfet AR S ol Falel PAFL ek, A
B 71g0] BEA gom FaRAe 2 Aol 2RHL FAol W= 4t o2t

R1ES,
= e 19829 FAsfFH HH(United
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Nations Convention on the Law of the Sea)& A|*d skl F-3ll 8] FA T3] (UN-Oceans)l] £5H=
ot 74l 7195 S5 SAARIE ST AR L] SA sk A&7HsS o] 83 HAS £19]
A = AL AFRe QITHE 7.1). 2 A AA Y Z3LolA Azt ZAE diFEI e
EAE 297 SAREY 224S v A6 HojEn FRAdo] At S9AE A7)+
SHFE Bt Z=19] siEtA A A GS ol Fald ekl £87] A& wE3UthLebreton et

al., 2018). TAIFH LAY (TAP)7} 53] ‘6H°Ji7él"i§ A S E RS A AlA R A,
WAEE stolg SYBFETE s A T Ae dastal WAl olfol7l& SIHIAP,

2021).

D g FET #HH 7 Aste] 541779 =2 &5
730l AZsHA vt = L 773/d o] o5 of Zithe Al 1At Al A FB7F HalAof 54
A2 A Al A&7Hs A E#(2016~2030)°0 AFTHES S 1497 =] AR
FralZFol A FAsFHHAAE 7|2 5to] SDG-14F oA A& s|oF 24|
3, 7 = A7 2 ORI FERE A7 165279 AEE
olyPALE %%%}%Whttp // oceanconference.un.org/commitments). <1 FAAS=H{(DESA)S
AEE olFALY HP& 571 98 971 2ol fFFE3A (Communities of Ocean
Action)% ThEo] 9 Foltt. o7lol= A5z, WIRE iy A A T, Fed,
ATsd9] HiF H 7& oA, A&7k A, A&7 sEB A,
v%ﬂ%‘ﬂ%%ﬂl YE SA™Y o]f 55 FA= St= A7t &3tol SDG-149] 7
AFEZEE 2457] Aol 83ttt o, FA33]= SDG-14 242 A% & o Ao =
20179 29 & Bl FrllaiFatst10d A& (2021~2030) A st FEIE S L3 (100)=
stolg olte "HES SkQlth o] 104¥ A IAEY eIy ZRAES 53
A&7Fs o] 2agt sgAAS AEsta, sl gt oJsiE Woli FHARA A4S
Ak, 1 285 SUE AL 30 5RE SHYH 019} Wagsto] [0C= 201793 202040
==Yt A 19 04l Aglo] A¥=7] o] 2] 7} 3] ¥=9]
siFatst S Wriokal, o g o] Ago] Ay wet I o] oFA MAEH=AE
F71Ho02 FHY A7gol7|= stHIOC-UNESCO, 2017 2020). 201593 20219 F Ao
AA AANFE7HE AAITE 20 AR FH=(DOALOS) E3H 2030 oFAItte] EIRAIH71A] Hf
Synict sfglg o] Motk = IS A& 02 7k Aot UN, 2017: 2021). s H d okl
et SAFEALY] B A&7 o8-S AR HYH FANAY|FEISA= 2
SHAFEA Y 2 st Fode] BEARE ol gl nAe FFS B

=
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H0t2|-74E§§é|‘ 0”[
2uhe| Hgut A W ¥

% roi

L

< A FESFATHISA, 2020). f4ll2 olA B31d FEAt2 S8 AEALE EA5M] vt e
T uk afoloh. §AE3)= 20179 =7 oY 9] P BT (Biodiversity
Beyond National Jurisdiction, BBNJ)°ll th3t B2&3} 2471531 o]-8-& 98] ¥4 #480] =
SAF S @712 A5, Wi F7 2t 395 7| F 5o =05 A A7]3L ATHUNGA, 2017).
o] Fofoll= Fodel sFBE Ha s AAste H-E= ZAZ o Folet. FASHA | HIMO)=
Ak A WjEE = 287, 715, FEE 522 A5 sde] L GE+ AL W5 Yl 19734
NI L AFAAHRMARPOL 73/78)& Al 2stom, H7&E & 7|6t 249 I F719} shdaztS
TAISHE AEAF- G A(72/960)5 AEst SA=59] oS A 21 itk IMO=

ERF 200490 B P FotS Wil 57t 7o o] ESte Y AW HPFE W2
o FYPFol Sol SHFYEHAES st Ae T Utk AdsREE vkE B4E5A4 o,
Auto 2 BEQ 7] WA 2o S0l BARED ojitelet4 9] HiE 58S HE
Z0]|3 g d71Fol Hiet HAIE TS DStk 1 Hholl= gl Bt §A9] E5=
Z75H= FATAAZ(UNEP) 1%} HitHOceans & Seas)ZHe Z2 1S 29510 S22 2 H
YO Sojo= LAEH TA, g 287 A oA, Alsx BT, sjFE T TG Aty
5ol A&th AlA 17091 =7t A ¥l EZ]ot 295 si4AE fl8] &= WL e FANEA D
(UNDP)= H93] g el Al(Large Marine Ecosystems)”} Al &dh= FAMET} FES A& 072
A7 fl8l Y B E e D50 A AL Jlom, BETF/dHEHCBD) £3t A&7Hs3t A
(Sustainable Ocean Initiative)2 E38)] sjFYETAFAH L HASIT A &71538E o] RS F7] Y3

Serore $HOR & AW B5-L Wol T girk

Px

H 7.1 RAHAAES|(UN-OCEANS) 01 2674 U712t 2 &S

RAHAABE| E0| 7|7 L EF
R toletet e s RASHLIE10H AMY =2 YO CHSt
(Intergovernmental Oceanographic Commission, 10C) WEHS AR AL, 7|& O™t AL S}
T H[HAL |+ S22 Qfnt Ot =tk 51 Mur0f o| 5t st
(International Maritime Organization, IMO) 719 29 HiX
MAZ 14717+ AT 719 =X, HICe| 4328 I 7|at
(World Meteorological Organization, WMO) 7|SHE AR OIE, MH|A
wA7|SHST |
(United Nations Framework Conventions on Climate A7t 7|2 2410 TS

Change, UNFCCC)

SOl AlIZH= 7|

TTE——1ood

o 7|0F HALQL AlZf Ot
(Food and Agricultural Organization, FAQ) 10k a2t
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FAGHLARS| FHo 717

zQ 8

FoletEA 2
(UN Environmental Programme, UNEP)

Q||
(UN Developmental Programme, UNDP)

MIABHAZ |+ Siap = -
z TSR] X|4THs 5t et
(International Seabed Authority, I1SA) ol B SR H XAA7HS e e
QOlBASHOL
Orison for 6 s MPSIEZTIL 2 QUsYY Aol
Ivision tor Ocean airs and the Law ot the Sea, WOt XIS XY U oL
DOALOS)
FAUBKMAEIZ ,

(Department of Economy and Social Affairs, DESA)

RAUCHEHUN University, UNU)

Ri&7tsUHSE 27
M 2H ofze st 4IY3
NSy DS, YT st

MIA28(World Bank)

WEEY=O| 7HHot X7 HSETE 2151

2Rt =H=8 MS

MECIP L

(Convention of Biological Diversity, CBD)

BSCIRY WO o WA, K47

g
22 0/9jo) B3 i

OSSO0 EBEEAHY
(Convention on the Conservation of Migratory Species of
Wild Animals, CMS)

e NP
(International Atomic Energy Association, IAEA)

RAUCHE A=
(Counter-Terrorism Committee Executive Directorate,
CTED)

e HH WSS ?let FRAZAZ 1373
oldt= HAl

KUOAOE YA A MIAL 2|22 3
(Economic Social Commission for Asia Pacific, ESCAP)

=Hs7|+
(International Labor Organization, I1LO)

RUzBIZHEITAENFOPCHEA
(Office of High Representative for the Least developed
countries, Landlocked developing countries and Small
Island developing states, OHRLLS)

2el=, WE=, 2EMT9 X&7kse ZHt

BHAEIZH o2 252 =8

SLEEYEEE

(UN Conference on Trade and Development, UNCTAD)

=H FHHHAMOA IHE ==
&, 71E XE

019} =&,

RAUWSNSESLT |
(UN Educational, Scientific and Cultural Organization,
UNESCO)

MA Z=o] W, otef, ZetE S I0CE

ot =

ok

12t
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sfitetA E s stz Cyst
2uhe| Hgut A W d
SAHAABS] Eo| 7|7 FRES
RAHDT|F HAl H5ef H 22X siZE8 fIst I ML
(UN High Commissioner for Refugees, UNHCR) XXE FTotd &Y
KAMHINLT | KA J1&, HEHE EEot0 MAE AXi2|E
(UN Industrial Development Organization, UNIDO) =81, 3N d™™s 7
RASHRAATA =2 YMZAZY 4 U2 D|HE st €5
(UN Institute for Training and Research, UNITAR) X, M meI2 72 M2
KAMAZET |+ HMAUL, K|E7bsotH, FFOIALE I E
(UN World Tourism Organization, UNWTQO) A =X
ROUH|IPE= HAAR7|9 IS HiSt 3 RH2A
(Office for Disarmament Affairs, ODA) 2719 &2

2) HIAR71F 4 71 4A1 9] YD B RS
20179 6€ MAE FAFAHHA o] Fo] SDG-145 A&EsH7] Yol AFH 1,652719] AL
o|FPA Y F 4= HH= EE HIARIIFINGO), AISA|, 97 B8, 39 A 5= 72 3834,
10074, 1264, 2379 YA F eSS FESIAT AlAY AL A Ho S 95 e
Ao 7129 A ES FA AAAA R AYIUCN) s ¥} F A 2h= FA] stofl s FE S+ 9]
g, iz Ho, EFH7] fIBEFY Y, TR EEtaE f9 AT S 289
A7Rgtc}. AR EE7IF(World Wildlife Fund)}2 oY ZetA8 A3 WA {6
Ao A EAH A, HolF SA 59 BE5S ¥, Ak AJMAHA K 22 IS LRI
YA EDE 98t SR fFEH Aol HYFste AL EAF ] (Ocean Conservancy)
TS 309 o AMA eI AFS] @i glon, 11 ook I A, Aol A
Q ot WA HERAHS] 5 ThgRt ANIEA 7} =54 HIEQAE &) SIS EHo S ffsh A3t
SHUE 7Hte R FAIFRl fYRAFEIETS He AYUDRARAE (ADEorA|oHtthE-5A|
Qo] s 287] A iAol FFoH o (AR HS A Ao 3lE 7|20 gt
HZ AGANAE A4 -ARS] - Z(Environment-Social-Governance, ESG)A {47}
7199 7HAIE #He-5tL AE7ks 4 S5k AR B7hEE ESG Aol BREHA
FEFE2 0] B 7I&0l= 7IdAE ] 51 Y. YT 7199 ESG 5 B7ISt=
7155 vHsH] AJAelRow 20259 FE= ti7lYdo] ESG BERES AR ool
dgolth(4, 2021). Fle HAYZAHAZ(UN Principles for Responsible Investment,
UNPRI) 7|95 9E1L 9719 Fofsh=s FAAEZR stodg 7199 ESG A9 <ol w=t &4
5 2Astes AR5t Aot UNPRIC] &oishe Al 8 FAARES] ESG -84t 27}
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200649 oF 62 EEjoflA 2020E00= oF 104 SR 7 sHHA 11 F3Fgo] SAFsiA L et
ESE, F Abs A7 2 A A&7 R o] &5t 7I9AEY A FAZ2-EFHE(UN
Global Compact)= & AFHE A3 (Ocean Stewardship Coalition)s SHA|7|AL
SFeFEDO] 7FASC] FFAIL ARA AYS b AZ FEstaL Aok A Zopofl A=
7172 fFHEls]|(Marine Stewardship Council, MSC)7} 22 & o] E3,
Holg], &9 9 st & FAadloh= A& 7ks ool gt 7|& ekl o] & A 3sh=
AZ1GA A ASAE Tl &t MSC| & AJeizbE(Blue Ecolabel) 152 -2 4HE0
tisto] AR AT w7} F7kstal =7t 7H9] 4R {80l MSC 1% o771 Algtx
A HA A &7Hs ool Frolsh= A7 QA 7F F7koke Aot
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iN_‘l
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4z

3) 39| YA AR T B FAFE Fg

Hithz} AP 9lo] trFetal AT FARES ARG HA e S e SEUEE 1999 Azt
ZAHE 2H|EFo] 58 4kg O & 29] 290](53.3kg), 39 YE(50.2ke)S AA I AlA 19](FAO,
2016; 2013~20154 7|#)5 71538 vh Hicto] oist Al Q& =7} =t Fds] g A
ek T4 GA] £ St gk 201249 SR A |ALE] O] S YR H S0l F$a4S ISR
ARl Hith, #4le A/ E FAR T oRAAEEEE JiF st IMO, FAO, CBD, OECD
59 ZA|7| ¢ 9 9 oGRS} 7 oA A ST S7HF] AR 107FS] BEoZ
g ApAAL st At #Ao] AZeH FEEL JdeS AHst 1 BSE g 850
FAAE7E A A E A SasHATh E AR uHE A6 sjgAteel dgt A&7t
o8& Zxot ML= A At ST 22 FAFY 55 A5 AL Sk
Seyehs YDA ETO] T A FEHS FHFOZ o]Fshy] Yt WA, A EX FHAF]
Zr3o] gitk. 20069 HFAEAE A9ARA L0 2 HE oot FBETFFS BAotn
NFYEALY A&7Fsd o]&-S FXIol7] A SHFAFEAAY B 9 Heo] I3t HE S
APgataiet. 2008W ol =AY | F32] aF AL FHMARPOL 73/78)2t HHF k- 2] o]
Baote WO RA Aul SFAIA, FBTt 5 AYLIELY dAYS HEsty Vg ¥
FAAAED T AFLAEADY W& FAE F HE 2R ot fFSATH o] whEoFtt. 2
Eo] 201840 aFB7HY] A&7Hset o83 BAo st AZe sty APty sl
HFBEAY E ol T3 HE o] AR EHUeH, A B e, Hof e AR Hg
A 9 T 9 299 2|&7bse TeEjeh Bl ek HE o] 2019d] A== gt
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ofsta glout, WARII T AUHAE FEsHe AW BEols Hnd Holrt mgsich
A AAAERDESA] SDG-14 HE 2HS SAo) FASFATAL AH o5 Ry
5279) AP ol YAE ol G Bl Tt AREA, W3k F, B A Fo] Ak
Apge A A5 Aolet. Aets AFBEFEANA FEE mlopste). o)A Alwimglzol
gelo] va) QAL WFRATY AWA, 719 2L Wzt REY HPBARE
Farstch. YT AREA 120 WEL A Alvlo] 47 AAHT WA BEY & Ak oA
AgReh. o)Al $ R B A WU AUGAS FAA HYBART
43 Polshn FEHOE B2 IR NPT 5 US AU HE Shsfop grk. 53], A2 AT
ARG A2 BAR W2 g A Betad adr] BAS A@s] AeAs S
cheet ATIEA 7 414 QAT o 9] tesof ket ol Thet A9 ez A US| A,
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o

5
1,6

F

=2 Add=o] MEEA=o] Adste SANEAR] fU=oA Fol=or dekd FUt
S7EEA NEEASOA FEed wee] didel =il o FRIeidet eyt 2Adskal
Az ol S2EGRTEIA(OC-UNESCO, 2017, 2020)°] w=w Mzl=zt
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SDG-14 HEE 245V fdiie ME=Ed=9 sfFsit 2oF s3I 7y S4o
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LUt Al AXFoRA FAALY 7]o1E ST A 843 Aol & 4= Slrh 2 oA
TAAEE FEH O F o|Fo] 7tofa M7} Hgto] Foj et L-2uete] 20219 FR AL
(R&D) oAk 9F 27% 4,0009] HOo= =7t AA| o4k 558% € o] 4.9%°] DeTHEHE-&-
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B3, 5%, Al A4sk thoRt sjopgEol e SAsIe B 24K AT A
A2 ol ol 913} Byt cAmete] e B
oo Waystel o|Fol Aok Gk,

H 7.2 XE7ISEHE s S oLnrsh 0 AH[2l(2021~2030)0fA S21E T2 73(2021 7|F)

D2ouy +8 8
Blue Climate O]L{ME]: HYES U 7ISLIst hSS SUoH SR F01-7(Y 2+ 3t
AL, ol XIS fI8 ol 7|Et

Challenger 150:

Al M2 A2 Q5104 Al MERZ| 0|52 95t A7
T e}

CoastPredict:
H X7 ot B W oS

e QA RIH| Z2 72 BISIZ 3 R4 917

=
o—l o—/T - = O = =A O|=] O =
| A2 QO0| X3t A, B4 913, YI2E A4 S 7

Al 882 Sl T tHY CIO|E, Z&Z, AIS2|0]40] et DX

sl CIX|E EQI(DITTO) HA o

F2 Mt i Z7HECOP) H2 oYY HERS e XA

oo
Hatoh= Yt 3153 U= HEHAS QB0 | -
AFKFS) HRTE XA TH=5} 0|2
2F 2030 A BRI XET7HSE 018
ForeSea: O/ G2 OII=H SN OIS AIAR 70, ot HE AA 74
i WEIRE 7|AAE BIATL EXIX 0| ELA M, CI0tAFE| =2
SHOE BHZAHS 2|5t & KT AHERH(GEOS) 7;} 7_I;I||E f, t, EXEAL SO| Bt HIA, CI2tALE] 3
o= =1
HIA ot & T2 0(GEM) OlMEctAE, StefH T2 & LS EY Y K HE -4
MA i At 10H 7|2 HE0)| T2 SitAst Q7 & MG M2t
Y S50 S(JETZON) S22l atetr &8t 3 Bt XM Jit
SHUWE 2030: ST SHYMSCIAY G WE HE-0IES st 71 A, M XA HE
FHET2|2 OIS AAY XS
7 |-l 43 A BE(OASIS) 7| -3l 2 320t O MatEtA ZHf A7
R&7ts8E it ailditgst e SHLMEN A0 SitLtd=tot OIX|= Het OlaH
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SN AFIEA BS YIEYT(OBON) HIOI2{A, T2 S SIS DNA HE 24
. 3 IO AIQL SHYF 7HO| AISEIRu} SA|-SIUMENH, EAIQ)
SHUAZA| HEYI(Ocean—Cities network) ;9:31 o1 e BT oo =
=1 -
MY +Z28 2 HT(UN-MAE) 2325 242 E5) 22|- 251X 0[3HE M2
sicte 242 HYSat, =X|, HS0| XATHSA0 IS F= 201 52
b S5t HEHN s ZX
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B XIT XA HEHIES St oiLYEA
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learning.candid.org/ resources/knowledge-base/ngo-definition-and-role/). 19454 UN
AR Al 712004 AF L7NE R0 S5] FA| 7] /F o2 2ol A Tt A H, =7}, FA| A 2ol A
59 o9 f% HldE F29 ALAQ] ANEY] XYS FAHSHIE th(Leverty, 2015).
YU FEFolY EEFOIHARLE AR 7] §7go] ofd, RIZFA7} S 0] Hof wHEeil
HI G RGEBU) =4 2208 Foleo] it} o]5& &4, AE, o1, MR KE, A% 22
T4E FAR ARA e FA A WS S5k tiF2] FolE ool 18417] FHHR
1914874 52 1,0007 o4 NGOE©] o9} o429 Q1A 7S 9fsf =3t 2047101
S0 11 ggo] B& FEHAIH Q=0 A &7FeRt /TR o] S A
NI FEA Eobol| A= 19921 F-M8H 71 3] 2](United Nations Conference on Environment
and Development)E 7|H o2 A &7 AWML NGO EZ 07 Foistr] A& sttt
(https://www.un.org/en/conferences/environment/rio1992). -3-%4 7§35 9)(Conference
on Environment and Development, UNCED)= | FRFEAIY Y] B AT} | &7155t o] &0 djst
FASP=EY] AT} o FE of} o] & 9JRE A B AR @8 7] Y2 o7 AEsi

NGO9] #oE A A5t Rio Declaration on Environment and Development).

2) v R71Fe] 9
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7l& 11L&} ol 3ol wish Aol St o dSo] AAYHAM AEA uh, ARt B Yl
A g A9 AA A ARIARl A= WSkl o]A " 90dd] & o] FHE AR
A= Y AR cEE A ARY FEAIY AR FEES Bestke | AL
AZo] E2H7] AlZ . o] F A|WAS]E tiishz vl RV H-50] A&7kt eite 252
FESHAA A o FEA Y F8 olsjEARE FRAsIAT

o7]AE NGO9 sFEAe At &5 A% Hde A Al 7= ol A=staltk: (1)
fFgsol Ht Ar-EAC FofsiAY e A &2 S (Advocacy)ste EF, (2) Y
FAONA ol HARNST A HAMNY Z2AE, 3) AFS 75 I % 35T BE ST
FAA B o] F= WA 59, tHAY 2 2H[Re] A5l Ido] iFEEAE 2A
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1) AH F/d) digk A € 1 (Advocacy)

NGOE= T oldedsS FAIske A 944tE]7]+(Regional Fisheries Management
Organization, RFMO)9] A3 374 o] 520 Folsta gtk RFMOE 3A (1)
V&34 o] FQl thdolet thgo] o g o] wElE Sl AP HE thgo] W RFMO%H (2) E4 A9 9
H|GE) thgo] o]F9] oS #eot= RFMOE EF3Itt tigtyl=2 A A4 ZE thgo] A
REMO®} Bl B & g4 9] v] thgdo] %19 #e]E 913 REMOO] 3l¥=0 2 74l = of Qi
REMO®] &olsh= 4] NGO+ ZF 3190 SA4og Fojsto] 33 & ANIARS 9] o9&
tiistar g5 7F JAFEAE S BUE P FAIH(Observer) H8g 33ttt RFMO 3]€9=9
S5 Wol FAH AHAS G55 NGO+ A AlAIoIA 8071 o] do= HASI QUct. 1 Hofl&
AAFH717HWTO)2 A Haia FAdol Fofste] A4S i HAof tigt ZAITH <A

AAL oA digt R A d S 52 S5l

7t) CHYOl & RFMO

ol AAISH 7HA7E 7MY w2 olFolHE ofg FHE 9 | YUt X&7hset
ol ofdE %t REMO= SAFHBEFAALS(WCPFC), Av At (IATTC),
AE=FHAALIIOTC), HATHIAEHAAZCCAT), Pt HEL3|(CCSBT)=
57§olH wAHE EEsh= NGO $& @t feuetils &istA 52 IAL Q=
NGOZ+& Greenpeace, &35 %, WWF 50| 3low, 1 Qo= ZA {02 P45 X1
= NGO©& PEW Charitable Trust, ISSF, The Nature Conservancy, Birdlife

1o
il
=
4

=]
T

=

International, Blue Marine Foundation, Ocean Qutcomes, Oceana, Marine Stewardship
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Council, TUCN, Global Ghost Gear Initiative, Human Rights at Sea, Humane Society

International, Sea Turtle Restoration Project, Seafood Legacy, Environmental Defense

Fund 5°] Ut} o] REMOS] o]E R AA|(Advocacy) & thd 2t

(1) AR 9] AP oA /384 e £ o} P S(Harvest Strategy) & A&7Hs8 4
Y] Y 2 o]y

(2) ER AETY Fpold(E9) A tid 8 S5 Aol BiAE, FZR/F, 55tAl 5

(3) EA o]7L9] T A3} & o] o]Z | (Fish Aggregating Device, FAD), &34 o] 5
oj7o] &34 JF 43 A v

(4 A1 BUEE 43 B o9 S5 AARABYE Y A& o738}, =4 43 4 Bl& S71,
019_] _o_]—XqOﬂ st XU EHY 7]—9,]‘ =

(5) A31H FF Tl St oY 1 BAF Qb ] A3}, A FAH Hd A3} S A=
Al 4y 43t 5

(6) ol A 9 A A3} S B0l o4 AHto] tigt WA 2AF NGO AHA| AT H,
EXo1d A HA oA nkd 5

(7) FEARE(Information paper) Al&: 142 244 I3, A JH Hafl 5 THFs FAZ 2HA|
FARE AAISHAL o] & HAlA FHj 2 AlEste] FA d A= Ado] tigt HEA, eHE 2A A4

(8) 719 HEUAH &8 7, 51 5 F8 4 £U=Y 22 {EAUEENE, 4H, ZAESH,
ga3 )3 A7) FA°l et JFZ(Position statement)s 3&2E Z//AET o,
SR/ A 229 AAA/ARA JAAE B =

(9) AR ED Fol: A7 F7H|A A A5A7] T 3]0 HRoj i A 02 7}

Lb) H] C&0{ RFMO

HEAQL H] thgo] RFMORE HFfGEALEE LI (CCAMLR), HEiEFAE 7]+
(SPREMO), 5H1% g4I € 8l(NPFC) 50l 3121, o] 7|74 53h= F8 NGO Blue
Marine Foundation, Cetacean Society International, Global Fishing Watch, DSCC(Deep
Sea Conservation Coalition), Conservation International, Friends of the Earth, Humane
Society International, The Pew Environment Group, Sierra Club, Whale and Dolphin
Conservation, Greenpeace, &3>85, A|T1&F A+4, WWF 50| St o] &2 oot 22
- o

it
&
rot

o
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(2) AMFE S (Marine Protected Area, MPA) 71 AA &L 2248 5 d=H MPA XA A A,
F7F MPA A (FIE8 ©) S, Alat MPA A7 oA = &

(3) FAAAY] A &7FERE o] § " vk S5 F3], 240l 28 T H| vl ofFo| digt
AP A AR e Rt 5

(4) 157, BIRA T EFMIE K3 E4 Bpojd(EE) A Ukt v, B S B E

A3t RS 1Y(Sanctuary) A4 5

(6) 71518}t 71 F-Hto] gt =S A GGl et ApA 2AF AT B H1A] D7 7] 3o}

HgHF 2P £7 5

TR &2 IR Flsol HAsHE BN ol FARE A St ZRAEZA o2

7hH MM T2ME(Fishery Improvement Project, FIP)

A &71535t o] P A= (Marine Stewardship Council, MSC) E&5& ZHZ AT AA ©E0
jdst7] ojeE BAZE AU, AEo] AT FE AV|HOoR AHAsts ZRAER AYAH
FAEL, B2 FEAANA UAF T2 R&7153 4B 5504 AATEL o] Y4

E55h= NGOZE= WWF, The Nature Conservancy, Sustainable Fisheries Partnership,
Ocean Outcomes 5°] Ut} o= MSC 9152 3t AR, F40jg(E£9) ¢ of 3],
olAB=NFH O A&7l diste] ARIAAHCIPNIZEAE), E4dAR olojAl= TAH
Aol gt A A AIAH Lz go], dol, b+, AR, H2H 5), olgily], 94 52
HoRZ 151719 Z2AETL 13 Foltt.

L) MR BLEE(Electronic Mornitoring, EM) At

ERoldS WAISHL o] A H o] £/ Aok & otz #ekA Ho|H & gE skl o] Y & SA
SAH HHE AslelE & 52 02 AART Izt 2l GAAGEA, A88AIA], o752t lA
5 HIT 71715 AR /283510 2494 tloBl & FH kL 0}F} ofA] 52 A5 22 Q145

v
)
ol
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91325 (Artificial Intelligence, Al)7]&°] U EE FAoltt. 8 &&= NGOZE WWF,
International Seafood Sustainability Foundation, Ocean Outcomes, The Nature

Conservancy 5°] it}

CH) CHOf O MEHA| 28t K2t

7 o] Thelo] Awoiele] AMBEE ool (FAD)E SAEo] Bk Zetay 2d,
S0l SRl AHAA Th] 5L oSk EAS ostun, FADE ARSI Anw
AZrslod ALgsle RRAES} 18 Zolth, T3t thao] Ad5ole] A] Sl 99| ml7lo] golEl
HhskAle] £88 uy] 98, US4 olitA] HZE onE wEehA e Hlnt £ A7

Z2] (HOOprd) B T2 A EL AA] ot}

[l

h R0 UK Z2HE

oY F Ex olF HIAAY fA" oFz A oF % HFB= WA 7 Facke
T ol?d(ghost fishing)'& &°17] fI8] AAlsk= Z2AERZ A AlA 6071 NGO7} Zoishe=
229 oYM EE T2 A EQ] Global Ghost Gear Initiative7} 213§ F-o]™ 24 o+, Hoj+
A, "ol A& 59 &5 ok A

[¢)

=

o}FE AU AT, oYY £, oo #E, o|ABH ] FHA T AE7FsHE BUIsk L AYE

T ERMEA-AY, bT-A1, sA-QP) e R FEjal AR[RE0]
A&7Fs0l 2 AES FHiste S FEshs AHQCR H=, 27, "olsZ HIET g2
=7kl A A Folth, ABAEE o P4, o7t T ool gt AE Qof|& ofF & SHFA=S]
AESH] AE, g o)+, FAME 28 4 AT T OFS JEE o 21 55 E
A &7Fs S pAREo] A 4= Sl 519 g ottt YWtA o g AH|RL A4S #017] sl
AUFEE Qg AFste] 95T 9o tEZQ T2 IO 2 Goodfish, Seafood Watch,
Sustainable Seafood Guide 5°] 31t}

S (supply chain) 22|
HE f5 - 7HE0] AaBAA AgE= A BPoA A&7 8E =
FEAAY A o] &St oAl FARA I A&7HsR pARE A4kl dhgt A
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©)

JHE MSC, ASC & A $AME A&7M54 QES FES AZoz Xdel_ro}:ﬂ O]E 719
817 -At3]- A ¥ £ Z(Environment, Social, and Governance, ESG) $-1.o] = 28311 Q]
E3E o]Fo] =2y L SolHEret So] dhYsHA] AL E A AARS AA s & kX AL)
EA oz =802 thA I e}, o]u] Walmart, Kroger, Tesco, Costco, Aldi, Aeon, Metro,
Woolworths & #%, Hv], 2AlotHol g f&7|de2 diie A4l S ey o] &=

ZFILol= NGO+ Sustainable Fisheries Partnership, Global Sustainable Seafood Initiative,

i

T g

Environmental Justice Foundation, International Seafood Sustainability, Ocean

Outcomes, WWF 5] 3]t}

[ RI&7H5 8 412 48| 27t A0l

NGO == A&, AAA, F53A, AAED 5 At A&7Hse F4hs F4HE A5kl
F%E T H5E= Ao & MSC, ASC(Aquaculture Stewardship Council) 50l 93t X471t

FAE A4 G, AAE HEHA JAEH 5 AE7HsSE AR i T, viE AR So] g,
SF 4B Avtx=E, 53 5olA A3 Foltt. IHH NGO+ Marine Stewardship Council,

Aquaculture Stewardship Council, Australia Marine Conservation Society, WWF &°] 2It}.

ot 2 S8
1) AR, TAFESA : T cleloliz 13709] AT T} 17709 s A/ A E/ AR
B 30709 SR ET o] Aol glow, of IYoIA ety o AejEAl, XY F
B2) 9 58 o] NGOZH 2 83 5 ek, Eah ot 27| 2Ao] s} £54, ot4 vf32
9ol T AT, AAAL, B FRBFO] FA NIVATUL WA SNk 297 B

Skl Qlct.

mlo

2) SR H AL - S 2] A, At |, o FAPA|, EHdEAl, ST A
]_

PRAT, AS DT GE, APRE TS 5O olgo] o] iRl 914 AL
PSR E7ste, A5 D AxHo] By A, 24 B B A2 AL 2 T7IE Tt

3) AFTRAE - I YA R A Y TRHAERE et FRE WY S Y 247
FAGEO| Mg ottt AR ARGA|RE HotE Z2AE = YR E YA 5= P
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4) o1 AX(Advocacy) - ﬂ%ﬁﬁ%@%?ﬂﬂﬁaﬂ 3

ol A g gt T H FAF o] NGO7F Folshs A= ui¢- S5t 2 FUe e
opFict FAollA NGO9| HEo l FEAAEA NGOES] 9

Y olgroll s Fshl s 20204 10¥ B FAGH G 7 FEH .
AAAAT = F 178202 FAg=o] loH, R & L% 5H(FAA)T} w4 2213 =W 107K
NGO9] th#A} 1910] RIZFIARIS A & = o] ot AP 3= PO HELS =
AgolA EH-HTAl-HEI(IUU) oY, SiFERF BS, SiF 297 FHE FAZ 3749
AETE ot RibE R g 57 Sy, siF 297] A - A 43}, B9 -HlA - B B
THE % A Bof W1 g8 43}, fFERF S 43 °J°ko1*d £ - A B E T
B2 & =957l 8 AHAAA oA Mot vk FHFEE A7l AW 1Y,
, HAAY, Id9A, AFXEAY, SEEAYYAA, AAAAYE, BEHAAH,

i
o,
ki
_>,“l_,

2 2
2 o2

rlok

D

)

M
oM, et

re

o]

>,
1=

2t 3 HA

1) WgEe £u)R go] A St 33

ulriol 22 FEAO] that QUAIRS 0 2 Qla) 159te] Sl vhrhel AHAS o] AR SR
gt wrlEl A ol ZREoigth BE Fnlo] Felel S 32 A7)Y] AL B
Q98| ol AA, S FEA NGO A 5o T 4419l RS 238 4 e

_|>~_l‘
N
g
a
:L

YRk} 7% 81715 AnlA} Folshe #&x}% B Aol Washth E3F MSC,
ASCO} e FAZA 0] A&7Vse 44HE 9159 o2 e 5o Thet glo] Wasitt

FAAM ol digt &nA Q8] F24S A= FHY] {5 NGO dsforeitt. 77}
FrAow AAShks =l S5 B 252 AV 3 Htell )itk 2019978 sigAabitet
WWE7F $52.2 7|18t old E317] BHe & 913t o9 FuQl' o] SiQ]olM 2 H7He T2
2 NGOZF Aol] UrA{aL Anzte] follA 71837] Moz & 4= Qlrt. ofd &317] od
AE, A A, 2894 B MY 52 2Rkl A4 Asste] At £HE feshe AR

AAE F=3H3 282 o] ALY B AHe o 25t SHLE fAE iﬂl%ﬂ%
HHAACE ek Aojd A2 20199 2H[AF Folg LA el d¥o®: WWEF,
AL719, SFPARIE Teo2 FEEA sES sl Z1Fst(adE 7.3). Ao A7E
S5k HEE A& wiste], ZAFAAGE FEOIL fAR B gigo] Fofd ¢

B>

r°l‘
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QUehe A4S A v Felo mEHel Az Bt Holdel Moig Astatlove),
7197Hup)®] F4 oJulE g gow, Peha YL oA BB o 5 el FaAlA
ST HORE Riato] Felste] Aulxte] Yol Anlatel fizolo] B R % WP
Sfejjolof & otk

12 7.3 KI&7KS3t SAIS AH| HHOI “XI0f” BAE

Xl0{Z)

XI0= & E SHIIE 20IR!

X101 #KI0RIEHE
SAVE QUR OCEANS
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Yol Sigta} B Bl

i

\ HUsIAL SEH=0| H

€D o L2 HITE 5 HR

7t HITHs RITE 21A3 320 G4
9171t 1T A AL ohiTk. 1ol oW FHRE 7|87k 4utslo] 1EL W S gk
rhae] ] gtk A9 AN FBE A EABAL, FHL Hxsb] 9] et
AUe A% EYW FBL sk BoIA AL A2 L 7137 WSl A% Pk,
S} 7181 vhste] 2 JAE AE Qs A ABlolE St
AABAEZL W 2 AA A, A oS 1) HA2E F45T o] BIAR Wk,
o} 132 M543 @R )] et F2 H A0 S HolRE O, S wo] b
2437} 7K RFEolA] T A9lo] Qs Bolth, 20219 BIAE 7, 715 g Al
AR s, BRI £4, A A 5 A 15 A Asl AR BIA e ol e
2 eagz SRR 7.4).

J8 7.4 MAZHZEY S=E 2|23 EM(WEF, 2021)

Infsclins deeses @ & climate action failure
4.0 @ Weapors of rass destriction
| & Bicdnersity lnss
i Hurpan emimonmental
& Natural res:oumm & i
! Interstate corfiict Dettorses | 4 Lieihood crses & Extreme
| Tinfrastructure breakdown 4 & .’ ’ Cybersacurity failure weather
35 i Prolonged Socal oofigsion ersion
X .-.---.---.----?.-.---.---Sb.eid.éédjﬁ[y.. w‘ ................. m‘latm ST TS ——
| Q In\.ulumarv migration
Average : mmfm, =
3.40 ; Asset bubble blrst @ ! @ Digital power concentration
| & Héswrm tization
~ Publc infrastructure PR
& State colapse failure .Q Youth d|sllu5lonrnent
Becklash against science @ ) Adverse tech m?m Genpmsmaj disasters
Commody shocks @ Tech governance failure o _
Prios instebiity 4 & & Mutilateralern coliapse & Digital inaquality
i @ Mental health deterioraticn
1 & Tencrist attacks
E. licit economic activity @ |
E | |
] 25 30 A 3.5 4.0
Likelihood — Average
3.28
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Lt

2020 $AIs1] 1 A A AARAAO] FHL F31 9l COVID-19 el Aljo}i BT,
874, 715 3sk 20109 0hE AAAAEG0] T8 A7|5H Gl FaToleh. 19 sde]
47 g3, A7E FEAE A47FssH SAsHE ol 22le] B Zolehs B4 v
Asfolet.

o] jaTi SOl Tk ATk 7 TSR QIgt ST} R A3, olo] B b Ale)
woh, 092 RYT SPYA AFAY o5 5L olu] APHw ek, Aejarsle] Fa
22391 AUA] $I71% 7| 3ustel x5 sl ek ATE ol BAyeHE elaae)
29 1Fasten FANE T g2 Solth vl sl A7E Aol T LA
7V gho] g4sto] Z15uIsle] e AFFAL Sol ¢ Jleigeh. sk A fA5kT
Felshs AL 71t 145 Blaas 29 & 9 @Yskn AAH eItk e
A7 shepAel AL 4 fATSS tY] F LAMAS Fhste] vete] ARek

715k 25 A5t et

B2d st Sd(Hardinel G 3449 W3 (ragedy of
commons)& §7] BE 4 i F7to|th. 79 28 ofo} 4 7t 47 o 88 4 YA,
Ao 43} F19)4]0] v mlh AT gt wheie FHY FAlo] glo
A7 57 Ak Sefubehe Hitke] 29 AR £4 e 394w e

Agste] Ageta ik, vk AA AR sk, B4 AU ASTHsHE FATFLEN
33702 Flo] 12 o7 SSlAE B4 RA Hirke] B4 wlotshs Zlo] Wast,
950124201002 FH5HO] 4L thet Zo] FHFIL YKL 7.5). 3, FH4He]
71 BRARAL 4 o] FRERL B olsheALY A o]ofo] ok 3 0|22 915}
Fgslojof Btk BA, TH4UL it H4WS AYsHe ANY Bol, EX9 £4o] gk
Hlgbe mEet ook Wetd o83 RAGIA E4o] Aoldt A St EAY &4,
ASAAE 848 AAHOR olsslok Bk, AR, YA BA @ welo] B WE,
A2z00] 2 SHFPAAL YL HEl FREAS BRFEAL 214, 9718 AL mEe T
9lo] FeHol 3 FFAQ welvt wasict,

=

=]

0]

HYMENAS "LEe 2ol d=SSHe 015 SN 27|H(@EHe) L= |75 20| Zed 224 L 7IsA'2
gofate UL
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I'_..L

163



164

t
3

HEEEsLs ¢
SHe| sighat ot

ool rol
b 4

8 7.5 SKRFH2ZA HiLte] £EY(HYS 0127, 2010)

4 % EX| &4

o e 2| 2T

2 UR

ah 4 4 O

—

S&M

30 FE 71

e

TTTT\TT

JA, S ARAAA 225 SEAE 4 e ASkE S50t Qlof, ‘B ol ® st
AL ol7|1& stk vAA, FRHE 54 WdAo]l 5840w AR & e —(T)’—_,?_XHO]q-.
A, S-S SRAZRA S48 otde 3349 SA4E Atk 33A= 4

Q= ¥4 (non-competitiveness)? & A2 A L5t vHfA| A (non- exclusweness)o]
EAolt e A e 3709 £33 "eol Aol A, Bt Algchs F3e
AT E, LAAsE Ave o7 5)2 B §lol +E & Aol FIFAEA ST AU

E
@r
Y
rf
).l

TRHARA HIHE E Ei*& ol 7 st 2 A HishE HA FAT = A EA QA A& 2H2 0

B 5A% A, A8 EXASEE 9ol Afeitat doiehs 1+ - w3
gy e A&FHoR FUste], 1982WKE 200797HA] OF 42001 7 A|F, 754k
Tol g E ATk A7 3,440 2] Bk} o - w2 £ 2 SR 2 et 20| thH E S G,
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2011). 18y Hieho] 7hAa g o QIeh AH|EH EAIE ARRIF R FZE= 1990dHh
SHHE A2 24 AP 919 AHE Ao gt 914]9] Hdl= THAEA, 9] A,
At HHEAAN Y =Pt AW, HTEET AeiA T HEY APz oozt 2010WTh
S0l A ES Hasfstr] 9isf AtedTe Aol < 104zt MigH Ao e g JAEHE
A AT
Hit}, s 1 e A ol et =919] Q1ARsk= RO AMat HAAE Wt 7|= o FF=
FoAh. T2y -S| HA 0§ 8 7F #@ 3 £3h= FAHTAC Ak AR AAA o2
HTHE o] & Hol= 8% FEooF obal, HAS Bl AH4t] 7HAE fAlsH= A S8t
ohgRt o7 e UL A5 Aol 7l o
SHARA 1 58S Holmdi 35AY S Aseitt. webA helmAlo] &1 At
BRGS0l 875 20t 358 (Co-Vision)& E&hH= Ao Fa5tt}. T4 A
S I3} o] & AT oA TE oA FElshe A2 SYEE T AHAE
AGHA T st 4 PFolth
Hit} o] @AHETE ofy g}, S419] QAEE S HITE SR H Y] S48 v HA 0 R S
U= S ARRAA DS T4 vitto] tigt o]si & SXIsta S Aelehs A= S8R5}t Hitt
T E, BIR7HE ol-&stAY Bt «]*‘—0}04 a4 F9loks A, JiQlnte] MR E AL A= o

o

Md
K-
9
Ir
e,
ok
1o

)
T
i)
o)
7

i
2
2,
o,

m

o

itk vheie} We) ol ABAALEFS sHe A, AL ko] e g3 glo] AFHALE)
T=A9 FAAYo|Etd B57} Aok & zﬂ‘joll:]— olgog At o]} HFTAE Edlel=
APl (ocean stewardship)®] W7} HlSt7lol A oz SElolof H ol foltt. BE

YA Frt FEA THYER thEh vinth dEAt AEE AA olgstAY dste]

ololE de TAYEY At 9 28R %Mﬂ Oﬂﬁ HISE o2 YR Aok gt
oAl viekE A3 ol &S e LSS AduTt WAlEE AL ofEte HE FAE
a7k At

o fetAut EA 2SS 2I8 MK

DEo7he 2

Hichol] tish A o} AL v w2 Sx 2 Weky 9k ANl Q14T WakI 911, Hith 08-S

=2 2%, vl dFE E ARIFAE B = Hstal Qi ofof wet HEN A=k Mokl
AT ogt HMek= ?—_}%ﬂxq(feed-back)% AA FE7F BAE 2 Hosfop & S E A
S0l tAl FF=E . T HARM SRS 544 mel vtk o] & FAl= ol 83 AT =
ATt msfet FFol 2 TS A %‘S&E}. A EEle =Rle] ekt oS fdT2 HHIt
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stz S a0 H
2Lo| a5t} X

rol

i

FFe BEste 9FS A=, ATEEH A H 7s= St SidAHR7E 34
Aiko 2 A it WS HE R 1y oA AR et vt o] Z-RA 2 A Hiths e olsjHAIR
F3 AY@e|7t AAHolof A&7Fs3 olgo] 7hsstthe He A7 2ok Sk webA
HITH] 2|78t o] &3t A5 #Elo] Ql= sded H A Hos AR A 2 EE, olsiaAA
7+ g o] AA| = ofof 7hs5iet.

NIAHRE BIES B AR A e A R fs) A /ey, HAEE
A EBtsh= ] 7]0iFih, oof whet s TE A e 1990t 24 s ] MdS =AU
ojF FAA 7IHte FET &, LFEHY AT A APdEE R TSI, 20008 H
Zut2 e A 794 (Ecosystem-based Management)&E A3FATHIH 7.6).

B AP0 AHENH 7|
: B A=A 2| A o2 ST
: {Farmutation of Institutians) {Preicautionary, Approach) (Ezceystam—based Approach)
TSI 21 HNTE 8 - SRRt Hd EERA « BREHLHIEHY » FIRMREEHRE] A
U Gl o oy . Al =fAE
EM A2 - HFO U] ST HE - AHEEHEHHE - HRPMBECIOR HBMIE
-OR2 AT, fRGE ML 2. MY 8. MY zH
i - PipHielE, SR HY HE - FRtEEAE A =8 - T, RelE EE. e
« CIOMER 31 MAIX] Hs - BHLOYURI, ZR40 - dere sl Xy RS S MEF Mot LS
el AE - OfEERTE] #|ME 20l 28 EE7 A
- AR A H CEEAL 7|STFE RARA| - BB, yswaE At
- BRI HE =Y H At{EA ma
- Sl AR S - QY E Amo An - ESHAIEE 8 Il
o igw A
« Y HLEE -NOWPAP, o5
PEMSEA. YSLME ssHuE
1992 1996 2000 2005
QUSH HH U MEHTH ; AHEOEE 22 } AJERHIT | T2
(End-oi—Pipe Approach) ! (Front-of-Pipe) ! {Ecosystem—based)

s

ARIZFEA Y] sFeFEe D FE S7HH. 49 4, Hr7lE, drEEed S 7

SAGAZE 19909 H FHF I E S Ao & A|7]ek o] &, 20001 H 24t SV EE & o‘?:.*%q
sttt Ag2 ARSEEAS] J8e g Hidsks &FclA dke AASHAY A
Ao Adstel gl ¥kE 55 ZASke FHiE Ao ikt dEA °l£7\}§
AAENE AUEE HFLFEDTE AR BE|of 7]ofstal, g=2C02 offle] 43} o]
We QAT ot =dE A 209 do] A AEoidHe o] FIAREZE BorAH ZhAE ]
e A SHA ARz A o] AR I ot Shal w5 Aol A SFL s T2 o]
Lojd A& 1FFo|tt.

n: i
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o] FoA g HFBYI WHAAZ RE3A7] st AL oln] AW Y ANt A,
FE T WA o] YgolE At AYEL A gL st ol A el B AL,
Y% 5o 29 8L ofehet 2.

2) A9 Avjd 2o} ESG 743}
33 A oA 197049 o]F 7 @ol A EE gole AMdAd Aolth. AMdAs
FHA AL A2 o] =] 7| & SHAITE, STt AE A Te] F oAM= AA= olsE 7] = gt
FE T YA Ho= Fey) AJAE DA R skt AHUAS A2 0= A5k ok
o] Fasttt. ARA AT ST o AL, 7RSS AHES F iRt E8-5to] AR (collective
intelligence)™ &P (collective actions FEFo=zH EAE f¥Zo|ll §8Fo=
S|EE 4= 7] dEolot.
Syt g g A EaoA AMAA JAe 117 AR ARt =7 8 9 A A e
Aol A 7 EHA QL AR = Bt 20009 o At lo] Fesho] QA AlwlchA| 9
ZAT 71 oA Al AT oA S 7 &0 714 RUEE, SAA/MESe] E YA 24,
Y2 7t Y 52 WA YA aAEt & 4 Qe o]F whibE, Algts et ol
A o At I FHAL} Z2 AXAQ el & A8 FH 0T P
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AIAE =okE A7 e 424 ade AEshes d 7198 & Aok F3 AdxRF glo]
AL - AP oz AWMLY BHYE 7|dete AL FA9 Aol FHEA o2 AUAA
FAZE Q7] Wzolth ¥Vt E ARSAH Ee WSAHCE 29T 4 AT LU 944,
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FAU o]-&- 7 FA7F HECNA AT 4 FFE7E 3H3] B AR 24 ALY
Pa ARTAL 5to] A AHEUAT} 2E5aL Qokal B7lsA = QF ot o]-&- 7N AP o] Al
5 24 it obyzt sty - AeiA 2o A dA sk IENAE olsjeAAe]
o g Azstefjof sttt o2 dx)+ Aol ofyzt geolek ghojrt gloj+ A
E7Fs 0= A& 80| okl o] & Al =3t o 24 Agto] vl EH 1L 1SS <
EE 2740 OE o]y AJ: Ao U 7Hl= Ak 85T 2ot ok
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C}) LAl oiefetd ESG Olaiviat & B 7|0 7|15 E7t

7153t X 9171, BB Favt AN AS-AA-3A 5 A GG FFS F
901, 38 717 Foke G717 FolU™ A olsrEol AYA FFIAIA Fa e
2471 HI9ih BSG AL 3A A47H A 3] RAqH B4 A47154, A8 3

Hujgo] Qo 7149 ArdlA 2 Y(Corporate Social Responsibility, CSR)O|EH= ofAItHE
Asst, 7190712 e e7ehe 22 oJdHste] g5t fls F4E FEelth 71Ho]
ARESHE olUAE BF AovA 2 SE5Hth= RE1002 2R ESG 4§39 shuz,
o8] FHoA thfet FeiE ESGE AAste = o] Sfj=r ot

T g T A Eoof et 7199 ESG A B2 oFF] Agrt @Aolth 2000 T &4t
HIGE7H] GHllE27E 27 olp7t E S ul HHlSAE st w712 e AE A9 A= ARt
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sl ofw o] AolA of B AL AFIHEA Hokd 4 =S A k. ol

ol QIgtel7] B B WO AFohE el 37 Helst, o] B it 979 19 a4}
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Sh, SIQFBARS TR AR AAA Sa(2A, ol AL FEIIE st AFSHE Tolth
(2% 7.10). &50] A2 A3} 1A g AL Thop A9 A5-L ¥4 Aol e 4 Ut
AR AF7HA v SR 452 BAT ol 8T ko] B0l 28 o9tk ol 1 A5 E

A3 2 HFE A3k

A% Z78h 34101 A% AR 247 L, BT o8 7 250 of
9lch. WA BHRA 529 o] &AL 8 7F ZEET ofe} Hld

7|9kste] FAA FF(E5)e BAT B¢ 77 22 dSA S AHA B2 E 9t A

EES B

MUC Index
0.000 - 0.093
0.004 - 0.312

B 0.312- 0857
B 0857 -2.179

4) sPd-sh-Agt SRR TSI OF) A
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IAP Statement on Protection of Marine Environm

(English)

POLICY

L
SCIENCE
I HEALTH

the interacademy parinership

IAP Statement

on Prole

ction of Marine

LS

The ocean, connected over approximately 71% of the Earth’s surface,
supports humankind. Hurnan well-being and our economy have

benefited from the ocean for oxygen to breathe, fish and seafood to eat,

leisure and healing places to visil, seaways for transportation, and
the many jobs associated with ocean activities. However, unregulated
and excessive human activities and recent climate change are causing
the deterioration of the marine environment, reducing biodiversity
and threatening ils ecosystem services. Key areas of concern include:

= A healthy ocean |5 ndispensable
o hurran we ll<being and witality
and to the ho meostasis of lifeon
Earth. Deean health is threatenad
by excessive human activities and
hazalready bean compromised on
many levels, Facilitation of holiste
ocean sciences and cooperation of
diverse stakeholders are neaded to
understand complex processes in the
matine environment and to impl

to both direct fmpacts (&g coastal
development) and indirect impacts
{e.g climate changs, invasive species,
pollation’). In particular, coastal

areas, including coral reefs, kelp
forests, mangroves, seagrass beds

and Intertidal mudflats, have sufferad
from massivehabitat degradation

and loss. This destruction Increasingly
extends to the deepsea Multiple

solutions to protect and restore ocean
health.

The world's oceans areaxpariencing
extensive habitat destruction dus

anthropogenic stressors damags
ecosystem structure and function,
azwell as the capacity for marine

hatitats to provide ecosystem services.

Most of these sensitivehabitats

are In need of immediate measures
for protection, conservation and
rehabilitation.

Anthropogenic environmental
contaminants continue to disoupt
matine ecosystems, Accurmnlation of
excessive nutrients, toxic chemiecals,
heavy metals, and marlne debrls
including macre-, micro- and
nano-plastics, destabilizes ecological
processes, degrades natural rescurces
and inflicts major economic losses,
Strict controls for the management of
envirenmental contaminants should
beimplemented immediately,
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«The ocean regulates the Earth's
climateand provides a buffer to
climate change. In return, the marine
environment is subject to adverse
affacts of climate change, Ocean
warming causes sea level rise, loss

of disso ed oxygen, redistribution
and alteration of marine life, and
intensification of heatwaves and
tropical cyclones. Excessive carbon
dioaide emissions also cause ocean
acidification. Interdisciplinary
research on the ocean and the
atmosphereand development of new
management strategies will help
mitigate and adapt to climate change
Marine fisheries are Important
contributors to human food and
nutritional security. Over -exploitation
of world fisheries is causing a rapid
decline of fisherles resqurces. To meet
currentand future food requirements
of the growing human population the
recovery of depleted fish stocks through
the implementation of extensiveno
take zones together with sustainable
aguaculture production ate nesded,

.

L Ocean health

Exploltative approaches to marine
resources have led to declining ocean
integrity, Consequently, a shared
appreclation of coean conservation is
highly recommendad. Wa hawve lttla thne
tonurtare the ocean’s resilience, remove
threats and eliminate dismuptions,
especially because climate change has
an increasing impact on ocean health,
The recovery and protection of the
ocean is contingent on the development
of inclusive and integrated marine
sciences, with public access to scientific
data, infermation and knowledge,
Aholistic approach to the ocean requirss
universal recognition of our common
interast in and dependence on the stanis
of the ocean, Marine interventions can
hawve substantial ecological benefits, For
example, Marine Protected Areas are
accepted worldwide as an economically
viable means of enhancing biodiversity,

KAST Research Report 2021

B @ ¥oraa Inssitute of DesanSclance
andTechnolcay (KIGST)

and maintaining and replenishing fish
and shellfish stocks

TheUNESCO philoss phy of Ocean
Literacy for A1l sesks appraciation of the

ocean atall levels throughout all culburss

(UNESCD, 2020a), Theobijectivelsa
large-scale behavioural transformation
toward a global constituency that fully
grasps e completeness of our relfance
on the acean and subscribes to the
sastainable management and useof
marine resources. Dynamic cooperation
among interdisciplinary ocean-ralated
sciemces is essential

2. Habitat destruction
Coastal areas have long been
threatened by habitat destruction due

B Photo:Unbyok ¥im

to development (e.g land reclamation,
intensified agricultureand urban
axpansion) and human population
growth. in addition to direct habitat
loss, many sensitive ecosystems have
been damaged by pollution, invasive
species and climate change. Accordingly,
critically important coastal habitars
aich as estiarles, seaprassbeds, coral
reefs, oyster reefs, Hdalwetlands,

and kelp and mangrove forests, have
sifferad ecologleally with assoclatad
socloecono mic consequences, These
{mpacts also threaten pelagic and deep-
sea habitats, Coastal habitats contribute

substantialiy to the maintenance

of biodiversity and to the succession

of generations efmarlne organisms
(IPBES, 2009). Nursery areas in particular
are substantial determinants of ocean
health andbicdiversity, Environmental
integrity in thesemarine habitats

must be protected and, in many cases,
rehabilitated

3. Emvironmental
contaminants

Encess loading of nutrients and organle
matters from terrestrial human
activities and coastal aquaculire
(sutrophication) causes algal blooms
leading to the expansion of dead-zones,
with mass mortality of fish and other
marine life, Some algal species also
produce toxins that may even lead

to human casualties

Blomagnificatlon of toxlc substances
In mid-to-higher trophic levels
can suppress the growth of marine
organisms and inhibit their reproduction.
Persistence and long-range
transportation of chemical contaminants
is problematic globally, Furthermore,
bioaccumulation of persistent and toais
substances, including toxic metals, in
commercial seafood threatens human
health and causes economic loss in
fisheties,

FPoor solld waste management results
In the aceumulation of marine debils,
Including ower 8 million tonnes of
plastics in the ocean annually. Plastics,
which acoount for up to 80% of marine
debrls, cause ecoloplcal lmpacts by



entanglement and Ingestion by macine
organisms, dispersion of pathogens
and non-indigenous specles, and
compromised benthic habitats. In
addition, madne plastic debris can
result in economic losses due to decline
of tourism, damage to fishing gear

and boats, and obstructlon of nautical
propellers and cooling systems, Micro-

B ©Nationalinsticute of Fishorles Sclance, Korea)
et Hyln Wanim

and nano-plastics are everywhere in the
marine envirenment, including marine
food webs, and even in the human diet

4. Climate change

The continuous increase in atmospheric
graenhouss gases is recognizad asa
global threat that nesds ambitions

goals and Internatlonal collaboration

to combat the resulting climate change.
The ocean has absorbed 307 of total
anthropogenic C02 emissions since the
19805 with eno rmous global impacts
(IPCC, 2019} Climate change alters ocean
clrculation and mixing, biogeochemistry
and ecosystems. These changes could
intarferewith the ocean’s capacity for

ecosystam services such as food supply,
carbon storage, oxygen generation and
climate stability. Global warming leads
to melting of glaciers and polar ice caps
as well as thermal seawater expansion.
In turn, these processes lead to
wiorldwide sea lewel rise thatis
threatening for the many people living
In coastal areas, Ocean acldificatlon
threatens carbonate shell synthesis,
tespiration, Teproduction, early
development, and the growth and
survival of innumerable marine animals.
Expanding oxygen-depleted dead-
zones ateuninhabitable by asrobic
organisms. The IPCC Special Report
(2219 highlights the extreme urgency
of prioritizing timely, ambitious

and coordinated action to address
unprecedented and enduring changes
in theocean, Oneobvious priority
measure |s the protection of seagrass
‘beds, salt marshes and kelp and
mangrove forests, which utilize exress
nutrients, generate oxygen, and
sequester carbon in the form of organic
matter through photo synthesis, thareby
moderating global warming,

5. Overexploitation
Most fisherizs stocks are fully exploited:
more than 90% of marine stocks are
sither overfished (24.2%) o fished at
maximum sustainable levels (56.6%;
FAQ, 2020) Additlonal disruptions result
from illegal, unreported and unregulated
(UL} fishing, hiabltat degradation,
pollution and gear abandenment
Capture fisheries vields plateaued
in thelate 1920¢ and are unlikely to
increase Maintaining even current
yields (84 4 million tonwes in 2018) will
require rethinking our husbandry of

4I
J

ocean acosystems The focused remonval
of organisms at one trophic level can
destabillze matine ecosystems. For
ewample, harwests of higher-valie
predatory specles cause theloss of
biediversity and distuptive imbalances
in marine communities. In addition,
heavy harvests of young and otherwise
unmarketable fish for agriculturaland
aquacnlture feeds exert additio nal
pressure on already-distressed marine
ecosystems. [UT fishing is thought to
be responsible for annual catches of up
to 25,9 million tonnes (FAD, 20156) and
hasundermined sustainable fisheries
management, threatening 4.3 billlon
people who depend on fisheries for
nutriton (FAD, 2020).

Aquaculture production in aquatic
environments (including fizh,
invertebrates and aquatic plants)
1eached 1145 million tonnes in 2018,
exxpanding at §-5% annually (FAD,
2020} Aquaculture is already delivering
50% of the seafood we consume, and
{5 expected to meetan Increasing
proportion of humanity*s nutritional
requirements. Refinement of culture

W ©Naticaal insticie e of Fisharles Soience, Korea/
Phoce Chgol Besm Kim
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practices toward sustainability and
conservation-sensitivity is necessary to
relieve pressure on wild, overe<ploited
marine stocks.

6, Conclusions and
Recommendations

Excessive exploitation of marine
resources and products, the comulative
impacts of multiple stressors, and

chronic disregard for marine ecosystems

haveleftour vceans more In need of
consideration than ever before The
ocean Is subject to complex, poorly-
understood problems, many of which

B Phato: Deokbae Park
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interact with one-another, collectively
threatening the integrity and continulty
of lifeon Earth, Eatlier misconceptions
of the ocean as an immenserealm
with unlimited resillence are no longer
valld The fundamental challenge that
palicy=rnakers must address s how to
achievea sustainable use of the oceans
(EASAC, 2016), This simation urgently
calle for @ comprehensive and pervasive
new approach, and fresh commitments
of currentand funire generations and
nationalitles to thehealth of the ocean

Thelnited Nations has urged
cooperation among glebal communities
to solve threats to the ocean by
proclaiming the UN Decade of Ocean
Sclence for Sustalnable Development
(2021-2030; UNESCO, 2020b).
Advancement of ‘ocean literacy" will
ralse consglousness about thewltal
importance of theocean to humanity
and the essential contributions of the
Qcean’s ecosystem services,

Other internztional initiatives
such as the Conwention on Blologleal
Diversity (CBD), thelIntergovernmental
Selence-Policy Platform on Biodiversity
and Ecosystem Services (IPBES), and

Biodiversity Beyond National Jurisdiction

(BEN]) also seek the conservation of

B &K OSTPhate: fasn-Vean Chung

marine environments and blodiversity,
while Sustainable Development Goal
(SDG) #14 of the UN 2030 Agenda refers
to *Life Below Water with seven specific
targets,

Through this Statement, the

InterAcademy Partnership calls on
governments, NGOs and JAF member
academies to

-

0

Share scientific information and data,
build comprehensive understanding
of the ocean, and develop an
international ocean knowledge
database that is equitably accessible,
for devising selutions and making
policies and decisions.

Coordinate actions to protect and
restore ocean health with expansion
of research capacity development,
ocean literacy and mechanisms to
promote the exchange of information
atthe sclence-policy intarface.
Implement inclusive protection
measures for coastal and other
sensitive marine habitats,

Aszess sources of environmental
contaminants, address their
distributions, fates andimpacts

on ocean health, and develop means
to eliminate entry of land-based
contaminants into the ocean and

to reduce their marine impacts.
Mitigate and adapt to the impacts
of preenhouse pases and climate
changeon the ocean ecosystemin
acldification, deoxygenation and
redistribution and change of marine
life, thereby avoiding failure in the
livelihoods of people who depend

on the ocean.

Ensure improved sclentfic
management of capture fisheries,
strengthen enforcement against
UL fisheries, and promote
enwviranmentally sensitve marine
aquaculture,

Increase ocean literacy, encouraging
the global seciaty to understand its
intricate connection to the oceans
and to respect the role of theoceans
{n maintaining Earth's bodiversity
andhabitabllity,

IAP STATEMENT ON PROTECTION OF MARINE ENVIRONMENTS
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Aires, Argentina

Hational Academy of Sciences of Cordoba,
Argentina

Australian academy of Sclence

Bangladesh Academy of Sciences

Academie Nationate de Scences, Arts ot
fertres du Benin

Avademy of Sciences and Arts of Bosnla
and Herzegovina

Brazillan Academy of Sclences

Arademia Nacionale de Medicima, Brazil

Bulgarian Avademy of Sciences

Bulgarian Academy of Sciences and Arts

Cameroon Acaderny of Sclences

Royal Society of Canada

Chilean Academy of Sciences

Chinese Academy of Scienres

Chinese Academy of Enginesring

Colombian Acaderny of Exact, Physical
& Natural Sclences

Academia Nactonal de Medicina de Colombia

Croatian Academy of Arts and Sciences

Cuban Academy of Sciences

Czech Acadermy of Sclences

Royal Danish Academny of Sciences and
Lellers

Academia de Ciencias de Ja Republica
Dominicana

Arcademy of Sclentific Research and
Technology, Egypt

Ethiopian Academny of Sciences

Council of Finnish Academies

Academie des Sclences, France

Academie Mationate de Medecine, France

Union of German Acadernies of Sciences
and Humanltiss

German National Academy of Sciences,
Leopoldina

Ghanaz Academy of Arts and Sclences

Academia de Clenctas Medicas, Fisicas
¥ Naturales de Guatemaia

Hungarian Acaderny of Sclences

Academy of Sciences of the 1slamic
Republic of [ran

Royal [rish Academy

Israel Academy of Sclences and Humanities

Accademia Nazionale dei Lincel, [Ealy

Science Council of Japan

Kenya Natlonal Academy of Selences

Mational Academny of Sciences, Republic
ofKorea

Kovean Academy of Science and Technology

Lebanese Academy of Sclences

Lithuanian Academy of S¢iences

KAST Research Report 2021

Alademi Sains Malaysia

Mauritius Academy of Science and
Techrology

Mexican Academy of Sclences

Mongolian Academy of Sciences

Royal Metherlands Academy of Arts and
Sciences

Micaraguan Academy cf Sciences

Pakistan Acadetny of Sciences

Palestine &cadermy for Science and
Technology

Mational Academy of Sclence and
Technology, Philipplnes

Polish Arademy of Sciehces

Macedonian Academy of Sciences and Ars

Romanian Academy

Aussian Arademy of Scienres, Siherian
Branch

Rwanda Academy of Sclences

Sarbian Academy-of Sciences and Arts

Academy of Scienceof South Africa

Matlomal Academy of Stlences, SriLlanka

Sudaness Matlonal acadamy of Sclences

Foyal Swedish Avademy of Sciences

Tunisian Academy of Sciences, Letlers
and Arts Beit ol Hikma

Turkish Academy of Sciences

Uganda National Acadamy of Sciences

Royal Soclety, UK

Mational Academy of Sciences of Unoguay

U3 National Academies

Carlbbean Academy of Sclences

Islamic Warld Academy of Scisnces

Global Young Academy

TheWorld Academy of Sciences (TWAS)

Warld Acaderny of Art and Science

Working Group

Suam Kim (Republic of Korea, chalr)

Leif Anderson (Sweden)

Antje Boetius (Genmany)

faime Rirarde Canters Kintz (Colombia)

Luiz Drude de Lacerda (Brazil)

Alaa Eldin abdel-Mouty Mohamed Eissa
(Egypt)

Judith Gobin (Trinidad & Tobaga)

Sung Yun Hong (Republic of Korea)

Jeffrey A Hutchings {Canada)

LeleliaJenkins (USA)

Monika Kedra (Poland)

Yourn-Ho Lee (Republic of Korea)

Syed Wajih Ahnvad Magvl (India)

japhet Micheri Ntiba (Kenya)

Hugh Possingham (Australia)

Yoshihlsa Shirayama (Japan}

Richard Thompson (UK)

Jaehyoung Lee {(Republic of Korea,
KAST project manager)

[AP appreciates the Initial contribution
of the Zero Draft Committee members
(C Brows, 5 Kang, 1.5 Khim, 8 Xlm,
¥-H Leeand W. shim) assigned by KAST
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The InteracAdemy Partnership
Under theumbralla af the Interdcademy
Partnership ([AP), mere than 140
national, regional and global member
academies work together Lo support
thewital role af science in seeking
evidence-hasad solutions to the

world's most challenging problems.

in patticulat, IAF hamesses the expertise
of the world's scientific, medical and
engineering lsaders to advance scund
polivies, imprava public health, pramata
excellence in science education, and
achieve ather critical development goals
Staterrients such as this one are prepared
by aworking group comprising experts
nominated by member academles,

and are relezsed once they have baen
endorsed by more than half the member
academies of the networl

Thiswark is © the InterAcaderny
Partnership and is Ueensed
under Creative Commons
Attribution Lo Intemational

Additional coplesof this statement
cat be downloaded from:
www.Interacadernies org/statement/
protection-marine-environments

Contacts
B lap@twas.org

] @tarartnership

v lintkedin comn feomparnyy
Interacademypartnership

3 hittps:/ftinyurl com 1AEyoutube

www.interacademies.org
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