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SUMMARY

Marine debris is currently one of the global marine environmental issues.
Various kinds of marine debris are easily found from our coast to Arctic
marine environment. It causes adverse ecological effects as well as economic
loss. Ecological impacts include the mortality of marine organisms by
entanglement and ingestion, destruction of habitats and transportation of
invasive species. Furthermore, intentionally manufactured small plastics and
fragmentation of user plastic items (so called 'microplastics’) increase target
organism to them, and adsorbed and additive chemicals in microplastic may
bring chemical toxicity along with physical effects. Abandoned fishing gear
causes continuous ’‘ghost fishing’ under water. In addition, marine debris
causes 'navigational hazard’ by affecting the ship propeller or cooling system.
Finally, passive wuse of beautiful marine environment is influenced by
ubiquitous marine debris which cause aesthetical problem.

There is a growing need to reduce and manage the marine debris on
national and global level. The reduction and management of marine debris
require sound policies which can be implemented by the scientific research,
monitoring and assessment. Especially, quantification of "amount’ and "damage’
of marine debris is crucial for implementing management policies as well as
assessment of policy effectiveness. In this project planning study, we aim to
formulate marine debris problems and analyze the domestic and international
marine debris related policy. State art of research and technology for marine
debris is assessed, and research, monitoring, assessment and technology
development needs are analyzed.

Therefore, future research projects are suggested and prioritized. Three main
research fields are 1) Development of indicators for input and standing stock
of marine debris and their monitoring, 2) Ecological risk assessment of
microplastics and 3) Development of indicators for environmental and
economic damage and their monitoring. The long-term research plan should be
linked to the second National Marine Debris Management Plan (2014-2018).
Research products are focusing on developing 'measurable indicators’” in first 5
years and then implementation of marine debris management actions. For the
rest 5 years, monitoring will be conducted to evaluate the effectiveness of the

actions using the indicators.
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25 4 AAzde 474
G e me| | oA A 3] FA T2
Py o8 "HAS, 77w E | 2000~2003 45 03 90 %
N gAR G857 AN (28 ¥ 9
S FrE 7] Ag L A st A+
EE A= Q T ~
A 7E AEALTZ = 5ea 2z 2002~2003 @7 245 27
AZF 1500& o] HIE
| FeIE BEAALE AesEe B dAs
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A= 7R TEXAY o]Fd FgEFA
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2. A AA 5

7h dlFd v Bd A depd 22O

A AT QA HF2d ] BAS FTEHOE ] A% TAW, B S
b YA wgtor), 7 F A 29 U PAL FH FA KA 2 B =
239 B Aol FAH 3 9ok

WA slgsd vl £olsh Bele Ay FASE gerozt AN 09 A 24

3 ¢F(International Convention for the Prevention of Pollution from Ships, MARPOL
73/78) ¢l %A V, S F¥F7] F2 FHLondon Conventiony, ‘9% o718 =713t
ol FTAIE #13 vl (Basel Convention), ‘FUAE AFE s AFsH7+ 3
& A H(FAO Code of conduct) S°| Ut}

200510l o] Fozl fralla) Y F(UN Convention on the Law of the Sea, UNCLOS)

#E 9 23 A9(A/60/L22)oNE sF2d 7] tgo] ZFEATHUNGA, 2005). o]
Aot f959 Uiy Bd A4 2437 AME HoE vel 43 Mo B
Qe ARA1RZ)S L ATk SA=SolA sFzdy] BAle Wele Ade e AT
S, Qzrel AZT s FAEA L A4, 2w AAle] AL Aol UF ws ==
IS AAY AL AR(ASR)IFAT. dldzds] BA HIE Bel Ax"H A7,
A ARE F, AMER TP TFF oLy N2 Zzad AL 2 Y 5

S FTFA66x)3H . MARPOL &k sk d 7] A 12 719 H7h(A67x, #68
z), ‘w471 dF2d ] EAE sfdsty] 9%k A3 54 8 (Global Programme of
Action for the Protection of the Marine Environment from Land-based Activities,
GPA)9] AAE AM(A69Z ~A71Z)3ta Tk

EE, d F3 29 oHd® fol #H V|FEY 2] dS €52 My
AAT. UNEP AFsthe] 127) A 93] Z=Z 17 (Regional Sea Conventions and Action
Plan)E©] FE gzl te €S st Jdom, ‘FEIE Sftked3)
(Intergovernmental Oceanographic Commission, [0C)¢} F&So 2 & 228 7] EYHH
Ztel=gle  WZHElH 3 (Cheshire et al, 2009), UN 24 #&&d7]5(Food and
Agruculture Organization, FAO)$}= #H o] o a JaF 7S g EJLHE Eldacie

ATHMcfadyn et al., 2009). -2t Fosta e AGs] 2o EAHHS
3 ¥R A A A & (0] 8}, NOWPAP)F Folr]ols) & 24 7] 7 (0] 8, COBSEA)AN AT ‘A S
3 s d2d 7] Bl ALY (RAP/MALILY S 28 Fo]tH(NOWPAP, 2008; COBSEA, 2008).

GoEEET A S Y] A7E S

‘558% Fe(Honolulu Strategy) & 78 84 A7d sFzedr) g A% &
Aolth. 2011 39 Sskolol A A5} sjpxels] FAAH AL vl e o) 7)H (o8,
NOAA)3} fol87 718 (0]8), UNEP)e] #H=2 AAHRom, of Jate] 4oez 53
22 Aol FARNALG. A5H P2y FAANAL 26 BANAN 918 T
e Qon, ARgse] wxEAsh A Akl dis) 9@ AA A8 FAR o] F
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T AHUS Fal 2oHs INEt gHgH B AA 20119 119 FHE EATF
st Aol F 71z A ZFo kg ] A HEAS Ys 2L3 ohy
A HALH 229 7e 2 Fu 43, OFS FAATFA, AGH, 57 g

EUH R Hrr wg AA2relH, 371 9 Y(

&l 7]
e A= Hﬂ AW, g7 Ash, f{A Aul, A D T e~7e AR S A
Al ATHEE 25 3 3). THAl &4 AR AgEE 28T 5 e FAFYI B FF 44
Ql FA A &5 (potential action)S 7} 28~7070 yYgstal glow, 7+ kel Ao of

o 37t o 9 A% F= A doh

A =3 ANFrd 7] F 9F A7
(A. 574713, B. 3l ¥712, C. EF)

AR A 5%, WA gul, dF g3}, BAAE AL 5
(A: 771, B: 670, C: 67}

: : )
A% AFEE B8F & e FAAY A4 59 oA
0 B 2

STEET AFHE 4 AR MESR dFe 87t FAlsts TA o] oy,

A sz 7] By BF FHY BUF SoA FEE F s FAME B F Qlﬁ]r

3], g2yl #d 2O Z2AE RS 93 718 E7(planning tool), ‘H
3

of{
of
B
ﬂﬂ J

& common frame of reference), 'TF %3t A 4 9
g 2339 /¢ =T (monitoring tool) To=E & A
ATHNOAA & UNEP, 2012).

o ox IE [ £
5
it "
P

CEET A 20129 1€ A vpdeto A Ed GPAY A3 R H7t 39
(Intergovernmental Review Meeting)oll 47 = o] A}¢] 718 (program of work)ol = HH3 =

Atk 53], TEEF A=Y ol & 3l s gxr# 7] A+3 FE A (Global Partnership
on Marine Litter)e] T4 #3712 P, AA 201249 6¥ 22 g -l A o] &
X €™ 'Rio + 209 Hoi A2 o] 7|7+ FH o] it o] YEUHLS ¢4
UNEP7} &2 sh= —Q—E]rd AR 7H }04 EE JEYEC] sdH & e R AL
wFS THE F 3 712 stlew, o A7, d= HH,
NGO, g 6%7}%“—494 AR A ?é”—ﬂ'% SX71= sttt o] dEUAH ] U

4= AE, vlar ASFN7IH(NOAA), AAALR S 7 93] (Natural Resources Defense

L
JHU
ofr
20
L
Lo
0

_|_,
e
ol
_‘_4

1) To describe and catalyze the multi-pronged and holistic response required to solve the problem of marine debris
2) To guide monitoring and evaluation of global progress on specific strategies at different levels of implementation—

-including local, national, regional, and international efforts and achievements
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Council, NRDC), &Y 2 ¥ A (Plastics Pollution Coalition) ¥ 2 UN 7]

A& ¥ Ao

o2 YHFTHUNEP News Center &3 ©]%], 2012. 11. 21¥ ®).

<3 3> s gz 7] A BEYE A% SEEF A

g°] A

EF K
AL slgzdlv1e] 9% 2 nF2ey] Bl Ad B ol wsshet
A2 287 A Azse g8 A% AUES 285
2 A A3 Z9A FE FY 287 FAE A% ZAbEE ddstet
S8 719 | Ak 237 B Hzsel BElE s WES AMsy AFL Adael A
3 2 7] <] R
AR gF | AS FE FY 28715 F0]7] s FABAS Fstsiet
Fas A6 287] £71 & #eld #8 FARY 55 FdEla, o) ZYUEHS
< 8<% A3ttt
A7: g2 717k Bol ZAEE s FolA A71HQ P AL
BL: k2@ 719 gk, o, delo] el s ol AN A wsS A ek
B2 ¥ T/ ZFsH7] As) 2d7] Histel - AW B 9 g
. A2 A 5€ ARstn Faketa
i aﬂ*;} 7191 B3: Aul W9} &l o7 fAS HAE]) 97 A AL
sk )l 2 7, A, 7&-:@}6}8} _ ]
e g | BE NOITE W BFL FO) A AF AT A8 AL
e Bs: s 719 2d7l1E Eol7] A% WMER FAE Adsta FieiH,
e MARPOL o} %44 59 a7zxA< Ax)ske}
Be: =) WEM A Fokel F42 AFsw 1 ¢HZ wUHHI 9T
Y 7esiet
Cl: g2 719 FF3 A A Ao sl w53het
B2y C C2: AE3IE AY2HVE aRHor Folfn FAY & e 71EH WY
e < gsta Abgstet
s, sA, S . 2 OEAL AL ZEaglel &= 9= =y o y)uks)
e C3: alF2rd 7] A AdE TeHAT F Ue s8HS et
) | C4 oo 2 Ve g sdzd ] FAE A AR ARE et
AEFH 9
e eREL
C5: dF2Er] FAZ 44 & F de =74, A AAE £H8E
Ce: e, A, FFolA sjF2e 715 FA st

(£#]: NOAA & UNEP, 2011)
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A Aol A sk 7] Aot dE G5 2 HFEE IS Holuy, AE 7t
@ele] fdWoly FA AL EASHA ¥, 4 287 By 52 G v
RO 7 Haxlo] At (Galgani et al, 2010). EU AdolMe ‘FHoY I <
T(Browne & Macfadyn, 2007)E AA1e v} Qla, FHAYG AAFAATA S KIMOI

A= g2 7o AAA 3] A7 (Hall, 2010)9} ‘Save the North Sea: 3l %
7t L7, fgd 7] A, AE dF AV & JAAg vk dok EU A
2-¢ 7] < o2 AR AYs ZraWs FoA olFojx Fwo
HELCOM Convention(Baltic Sea), OSPAR Convention(North-East Atlantic), Black Sea
Convention, Barcelona Convention: MEDPOL S°] EUEH, 93 H7}, A 5L X
el stk
2008 ‘sl A 7] A %] (Marine Strategy Framework Directive(2008/56/EC), ©]3}
MSFDye] AFEozA EUY sidzdr] @8 AR Wa ZAZ 7HAA HA0h
MSFD¢| &22 ‘EU A nirhe] a32Ql B35’k 20208744 EU vithe] ‘F2 84
BEI(GES)y 279, Z1gjaL “allf B AA AR E Eso] oEsta = A Bt
(European Commission & #©]%], 2012. 11. 219 ). MSFD9] W82 1) ¢ el 3f

% FY(European Marine Region)s AA3ste] A g A 7|Fo| wet EU 3)do 9
HIEUS| e = e] g8 #A 75 9 AY dFs FHstaL, 2) 34 A9 2 g3t £
S e 24 53X 2 RUEE WS 233 UM A=S Alee Aot #¥d
BE 25t o] ek v&-a9 F4E& AAleta, o Fokdl e A A gt
F e FYHsEE sty k. E, 2000 & 7]E x3(2000 Water Framework
Directive), "7 F9&8] A & t& A9 Hx9 AASHY FHsIES star Ut

o] A we} European Commission ﬁ% Eol 'F2 74 H(Good
Environmental Status, GES)¢] €4 AHE Hre A+ 72 11719 AA A
(Descriptor)) & dAstA=H, 7 & € |HA} oHO]V/\Eﬂ7]O]q- ECE MSFDY o]3$

A&l 2 AAAY ZUEY P #-S 4317]& Task Groups 743+ 7|E AE B
AME Wi deHl, sz 7o #E ek Adsis 1) siFEA
&, 3) 3 FolA %8]1 S Al 7HA fokE Uro] ZF e B4, &
Al 1AM & AA(GE 4)3ta o (Cardoso et al., 2010).

3) MSFD9| 117]9] AAJA}x= D1 Biological diversity, D2 Non-indigenous species, D3 Commercial fish, D4 Food webs, D5
Eutrophication; D6 Sea floor, D7 Hydro-geographical conditions, D8 Contaminants and pollution effects, D9 Contaminants in fish
and other seafood, D10 Litter, D11 Energy/Noise 5ol
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<¥ 4> EU MSFD ‘A A1A} 10 a8 7)1 EA, 71%, A%

=4 7= A& g Al 2y
xd 7] &, +4, AAZ 45 DB
9o = 2 "}l
 EEE I R T e T EE
e A}W—i sl 5 i Z3H 2d71e F A 24 A A
T4, 94 ofF XA 71 &&
93 gekol AFB = ot HHF
- - NIRRE! [ [ef = v v
ok = o 3F ° . ° Fulmar EcoQO +£&
Al F7HA g} 2 FA
o A Z g 2~g 9 ¢k Baseline 2% %A
sigeln wal |2 20 eaq | == EE S eline 24 £A4F
E 94 W)

2

skal QT 2012577}7(]‘—;— Z=n ]rgrﬁ]_e_ A e AARs)

2 s, 202009 2 oF 3 GES ExRE A

EUE" WHs FHsted 330 20159714 58 94S

I 2016EREE FEES oldte] 20200 HFAHA Hx 24 Oﬁ% %718k
A 2

MSFDAMA| o o g+ 2} 7F= 2023 A0l AAIgear A stk

t:kl
T

2012 2014 2015 2016 2020
x7| B2t 2L HE Y o] Z2 343
B g (GES)

<29 1> MSFD¢] A3+ A&

a2 20061 A Al d2d 7] AT - o - A7 H (Marine  Debris  Research,
Prevention, and Reduction Act)’ell we} ‘3] 2r8] 7] Z=Z 13 (Marine Debris Program
(°l3t MDP)& 3 Fth 71 (NOAA)o A g3t Utk ml=oll A afg2rd 7] FA17F F
ZtE AL stetol o} g7t FollA g vl Be thd ofEEEC] HIME de
A 7 BAE 7] wEolth 20051 ] NOAA National Ocean Service®] ‘t-& - &4
of sfFrel 7] A4t 5HRE @S wiA e, 2006 ‘S F2aEl 7] ATt - e - A3
(Marine Debris Research, Prevention, and Reduction Act)¢] A= o] HZ TAHE ZHA
HA. MOAA®S] MDPw= Washington DCOl EXE F3i, Honolulu, Oak harbor,
Seattle & 3X°l| A9 AFAE Fi JYTHNOAA MDP &3 o]x], 2012. 11. 21¥ ).
MDP9] &L NOAA 7|& Z2AE U sy #d A8, e 9ad 3, o
g AZedal) 24, AF NOAA W #EFA AX3Y /i3, A AHuleoly A7

0
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TH Z2ad A, AW oA AEE A% TR Ve 9 solth 53], ¢ HEA ¢
g} ‘Fx 727 9] ¥ 3] (Interagency Marine Debris Coordinating Committee)' S %oﬂ s}ar
A | L3 = sidzere 9F veof % ?ﬂ%‘% H?ﬂ 24 71724 &
A, BUHRE 7, 1§ 239, A4 =Y Els
oh. NOAA7Z} o1& ¥il EPACIAN F5ods ¢
A ad 7)ol Fofstar ATHNOAA, 2010).
T AYPeEe Ax 19 AFFe g A HA A2, 4 o7 A, EUHE R} F
7V, wAAdAs 24, 29 2 Aag NH Fol Ut HIEY AG AYPLeEs
American Samoa 24H| 2 9 fF4 ofF A}, Hawaii Marine
Debris Action Plan 23, sj2d 7] X1 T2 18 294 So] 3, Gulf of Mexico A
oMz ZZAHAES FFsta Ak T4 Ao EE A4 AHPL 27, vlo|az &g}
g fag 3 5ol A=, 534 TF ZIAHELRE I3Eo UTHNOAA MDP
E 0%, 2012. 11. 21Y HHE).

20123 7€ 31<el= vw= shddo] ‘s ] A, 4 R AR AELE FHA
A&7 99: Sam Farr, 9159, 2gxYol 1729 F). o]24 NOAAE d3 MDP
A A LS 2016@7FA] BAEA = ATH(Marine Conservation Institute &3 ©] 2], 2012.
11. 219 45,

O sigF22el7] 29 de7ls &okel F 57 AlF Eoks des fid7le 222 73

<#& 5> g2 7] 249 HeTlE EoF ZIsEFAA

W4 2o AR 25

227 &9 Herle

ol
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53]

(marine or ocean* or sea or coast or shore or seaside or offshore
or seabed or benthic or estuary or beach* or island* or bay or
"water column" or pelagic or "convergence zone*') and (litter* or

call

debris* or garbage* or "solid waste*" or plastic* or trash* or

x I *

"plastic bag*" or "fishing gear*" or trawl or fishtrap* or "fish trap

or synthetic or "packaging material*" or polyethylene or
polypropylene or polystyrene or stryrofoam* or buoy or buoyage)

and (source* or input or pathway or detect* or monitor* or

gl

distribution or accumulation or survey* or "remote sens*' or

*1

satellite* or webcam or cctv or "closed circuit television*" or

*1

sampling or "GIS" or "geographical Information System*" or

N 1

"composite index*" or "spatial analy*" or map or mapping or
information* or database* or sourcing or "standing stock*"' or
abundance* or trend* or generation or manag* or remov* or
eliminat* or reduc* or decreas* or diminish* or decline* or

diminut* or regulation or polic*)

2. ML
o]F/

AN

(marine or ocean* or sea or coast or shore* or seaside or offshore
or seabed or seafloor or benthic or estuary or beached or beaching
or sediment* or river or sewage or divergence or turbulence or
tide or "water column" or aquacultur* or fishing or shipping or
seaway” or "tidal current*') and (litter* or debris* or garbage* or

I

"solid waste*" or plastic* or trash* or "derelict fising gear*" or

stylofoam* or fishnet* or "fish net*" or bottle* or flotsam* or buoy

or buoyage) and ("particle* tracking" or Lagrangian* or predict* or

*N

trajector* or model* or "two way*" or invers* or sink* or output or

* *

inflow* or "in flow*" or outflow* or "out flow*" or trasnsport* or
dispers* or spread* or position* or movement* or weathering or

fate or path* or budget* or forecast* or hydrodynamic* or "hydro
or drift*
variabilit* or "random walk*" or lost or loss or concentration* or

densit¥)

x

dynamic*" or simulat* or leeway* or "lee way*" or

3. ML
IR E NS

(marine or ocean* or sea or coast or shore or seaside or offshore
or seabed or benthic or estuary or beach* or island* or bay or

* 1

"water column" or pelagic or "convergence zone*" or sediment* or

3l

microlayer® or "micro layer*" or leachate* or "sewage effluent*" or

xI

"sewage sludge*" or "Food web" or foodweb) and (microplastic* or

1 *1

"micro plastic*" or mesoplastic* or "meso plastic*" or pellet* or

*1

"resin pellet*" or "plastic particle*" or nurdle* or "plastic frgament*"

*

or "fragmented plastic*" or spherule* or scrubber* or '"exfoliating

agent*" or nanomaterial* or "nano material*" or nanoparticle* or

1

"nano particle*" or nanoplastic* or "nano plastic*")
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A% Fol

=% 2494

of

ot =z
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0,
e

(marine or ocean* or sea or coast or shore or seaside or offshore
or estuary or beach* or fishing or submerge or aquatic or pelagic
or ashore) and (litter* or debris or garbage or "solid waste*"' or
plastic* or "plastic bag*" or trash or "fising gear*" or trawl or
longline or "long line" or gillnet* or "gill net*" or "fish trap*"' or
fishtrap* or "fish net*" or fishnet* or "fish hook*" or fishhook* or
"fishing line*" or synthetic* or "packing material*" or fragment* or
indigest* or monofilament* or "mono filament*" or "terrestrial
plant" or "land plant" or shrub or wood or woods or "non
biodegradable material*" or "nonbiodegradable material*") and
(seabird* or "sea bird*" or wildlife* or "wild life*" or biota or
biome or life or "sea turtle*" or fish or fishes or bird* or diet or
animal* or shark* or whale* or dolphin* or seal or mammal* or
cetacean* or organism* or carcass* or vertebrate* or invertebrate* or
species or genus or community or communities or population or
ecolog* or Planktivorous or bolus or juvenile* or fledgling or chick
or penguin* or plunger* or shearwater* or petrel* or
Sphenisciformes or Procellariiformes or Pelecaniformes or
Charadriiformes or albatross* or cormorant* or gull or seagull* or
alcid* or "surface forager*" or Procellariiform or loon or fulmar* or
murre* or auk or "food web" or ecosystem* or epibiont or coloniz*
or endemic or exotic or "hitch-hikers" or bryozoan* or barnacle* or
polychaete* or hydroid* or bivalve* or foraminifera® or "coralline
alga*" or "drifting seaweed*" or "alien invasion*") and (ingest* or
swallow* or stomach or pellet or regurgitation or mortality or
"cause of death" or necropsy or monitoring or entangle* or
accumulat® or bioaccumulat* or survey* or threat* or smother* or
"Ecological Quality Objective" or EcoQO or radiograp* or poisoning
or density or abundance or biogeography or diversity or index or
indecies or "by catch*' or fouling or sublethal or lethal or
behavior* or clinical or endanger* or vulnerable or incidental or
captur* or injur* or obstruction or starvation or conservation or
colony or gut or migrat® or impact* or effect* or breeding or
reproduc* or immun* or biochem* or histo* or physiol* or fishery
or endocrine* or starvation or survival or disrup* or alteration or
infection or pathology or deterioration or metagenomic* or toxic*
or toxicogenomic* or sampling or "manta trawl net" or "hand net"
or "neuston net" or identification or encrusting or fouling or sessile
or crustose or attached or adhered or harmful or noxious or
injurious or detrimental or peril or danger®)

*x

*1

5.
bl

ML 7 A &
3

(marine or ocean* or sea or coast or shore* or seaside or offshore
or seabed or seafloor or benthic or sewage or aquaculture or
fishing) and (litter* or debris or garbage or "solid waste*" or
plastic* or trash) and (economic* or "ecosystem service*"' or
aesthetic or tour* or safet* or injur® or damag?®)
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<#& 15> s F2d7] &d WevlE AN Bobd =2 A4
AN o} =T 244

1. ML /&%

(marine or ocean* or sea or coast or shore or seaside or
offshore or seabed or benthic or estuary or beach* or island*
or bay or "water column" or pelagic or "convergence zone*")

* 1

and (litter* or debris* or garbage* or "solid waste*" or plastic*

or "fishing gear*" or trawl or

xI

or trash* or "plastic bag
fishtrap* or "fish trap*' or synthetic or "packaging material*"
or polyethylene or polypropylene or polystyrene or
stryrofoam* or buoy or buoyage) and (source* or input or
pathway or detect* or monitor* or distribution or

*1

accumulation or survey* or "remote sens*"' or satellite* or

*I

webcam or cctv or "closed circuit television*" or sampling or

"GIS" or "geographical Information System*" or "composite

*I *

index*" or "spatial analy*" or map or mapping or information®
or database* or sourcing or "standing stock*" or abundance*
or trend* or generation or manag* or remov* or eliminat* or
reduc* or decreas* or diminish* or decline* or diminut* or

regulation or polic*)

2. ML °]&/4d=

(marine or ocean* or sea or coast or shore* or seaside or
offshore or seabed or seafloor or benthic or estuary or
beached or beaching or sediment* or river or sewage or
divergence or turbulence or tide or "water column" or
aquacultur* or fishing or shipping or seaway* or "tidal
current*") and (litter* or debris* or garbage* or "solid waste*"

*

or plastic* or trash* or "derelict fising gear*" or stylofoam* or

fishnet* or "fish net*' or bottle* or flotsam* or buoy or
buoyage) and ("particle* tracking" or Lagrangian* or predict*

*

or trajector* or model* or "two way*" or invers* or sink* or

*1

output or inflow* or "in flow*" or outflow* or "out flow*" or

trasnsport* or dispers* or spread® or position* or movement*
or weathering or fate or path* or budget* or forecast* or

hydrodynamic* or "hydro dynamic*" or simulat* or drift* or

leeway* or "lee way*" or variabilit* or "random walk*" or lost

or loss or concentration* or densit*)

3. ML "]AZg2¥

(marine or ocean* or sea or coast or shore or seaside or
offshore or seabed or benthic or estuary or beach* or island*

or bay or "water column" or pelagic or "convergence zone*"

xN

or sediment* or microlayer* or "micro layer*" or leachate* or

1

"sewage effluent*" or "sewage sludge*" or "Food web" or

*1

foodweb) and (microplastic* or "micro plastic*" or mesoplastic*

xI

or "meso plastic*" or pellet* or "resin pellet*" or "plastic

xI

particle*" or nurdle* or "plastic frgament*" or "fragmented
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AR Fof

=2 A4

*1

plastic*" or spherule* or scrubber* or "exfoliating agent*" or
nanomaterial* or "mano material*" or nanoparticle* or "nano

particle*" or nanoplastic* or "nano plastic*")

(marine or ocean* or sea or coast or shore or seaside or
offshore or estuary or beach* or fishing or submerge or
aquatic or pelagic or ashore) and (litter* or debris or garbage
or "solid waste*" or plastic* or "plastic bag*" or trash or
"fising gear*"' or trawl or longline or "long line" or gillnet* or
"gill net*" or "fish trap*" or fishtrap* or "fish net*" or fishnet*
or "fish hook*" or fishhook* or "fishing line*" or synthetic* or
"packing material*" or fragment* or indigest* or monofilament*
or "mono filament*" or "terrestrial plant" or "land plant" or
shrub or wood or woods or "non biodegradable material*" or
"nonbiodegradable material*") and (seabird* or "sea bird*" or
wildlife* or "wild life*" or biota or biome or life or "sea
turtle*" or fish or fishes or bird* or diet or animal* or shark*
or whale* or dolphin* or seal or mammal* or cetacean* or
organism* or carcass* or vertebrate* or invertebrate* or species
or genus or community or communities or population or
ecolog® or Planktivorous or bolus or juvenile* or fledgling or
chick or penguin* or plunger* or shearwater* or petrel* or
Sphenisciformes or Procellariiformes or Pelecaniformes or
Charadriiformes or albatross* or cormorant* or gull or seagull*
or alcid* or "surface forager*" or Procellariiform or loon or
fulmar* or murre* or auk or "food web" or ecosystem* or
epibiont or coloniz* or endemic or exotic or "hitch-hikers" or
bryozoan* or barnacle* or polychaete* or hydroid* or bivalve*
or foraminifera* or "coralline alga*"' or "drifting seaweed*" or
"alien invasion*") and (ingest* or swallow* or stomach or
pellet or regurgitation or mortality or "cause of death" or
necropsy or monitoring or entangle* or accumulat® or
bioaccumulat* or survey* or threat* or smother* or "Ecological
Quality Objective" or EcoQO or radiograp* or poisoning or
density or abundance or biogeography or diversity or index
or indecies or "by catch*" or fouling or sublethal or lethal or
behavior* or clinical or endanger* or vulnerable or incidental
or captur® or injur® or obstruction or starvation or
conservation or colony or gut or migrat® or impact* or effect*
or breeding or reproduc* or immun* or biochem* or histo* or
physiol* or fishery or endocrine* or starvation or survival or
disrup* or alteration or infection or pathology or deterioration
or metagenomic* or toxic* or toxicogenomic* or sampling or
"manta trawl net" or "hand net" or "neuston net" or
identification or encrusting or fouling or sessile or crustose or
attached or adhered or harmful or noxious or injurious or
detrimental or peril or danger®)

_65_




AR Fof

=2 A4

5. ML A4 13|

(marine or ocean* or sea or coast or shore* or seaside or
offshore or seabed or seafloor or benthic or sewage or
aquaculture or fishing) and (litter* or debris or garbage or
"solid waste*" or plastic* or trash) and (economic* or
"ecosystem service*" or aesthetic or tour* or safet* or injur* or

damag®)
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IMPERIAL PETROLEUM RECOVERY CORP

KANTO KOSAN CO LTD

PALO ALTO RESEARCH CENTER INC

SEVERN TRENT DE NORA LLC

SOUTH BOSTON PORT TRANSFER LLC

UNIVERSITY OF FLORIDA RESEARCH FOUNDATION

WATER STANDARD CO LLC

ZAMVIEW PTY LTD

HONDA MOTOR CO LTD

3M INNOVATIVE PROPERTIES CO
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DEESIDE MARINE LTD

DLD ASSOCIATES LTD

HAMANN AG

HELLENIC ENVIRONMENTAL SYSTEMS INDUSTRY SA
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HONDA MOTOR CO LTD

WORLD ENGINEERING KK
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<& 57> s f2d7] & WETlE AN Eopd =2 A4

A% B

1. ML /&%

(marine or ocean* or sea or coast or shore or seaside or offshore
or seabed or benthic or estuary or beach* or island* or bay or
"water column" or pelagic or "convergence zone*"') and (litter* or
debris* or garbage* or "solid waste*" or plastic* or trash* or
"plastic bag*" or "fishing gear*" or trawl or fishtrap* or "fish
trap*" or synthetic or "packaging material*" or polyethylene or
polypropylene or polystyrene or stryrofoam* or buoy or
buoyage) and (source* or input or pathway or detect* or
monitor* or distribution or accumulation or survey* or "remote
sens*" or satellite* or webcam or cctv or "closed circuit
television*" or sampling or "GIS" or "geographical Information
System*" or "composite index*" or "spatial analy*" or map or
mapping or information* or database* or sourcing or "standing
stock*" or abundance* or trend* or generation or manag* or
remov* or eliminat* or reduc* or decreas* or diminish* or
decline* or diminut* or regulation or polic*)

2. ML °o]& /4=

(marine or ocean® or sea or coast or shore* or seaside or
offshore or seabed or seafloor or benthic or estuary or beached
or beaching or sediment* or river or sewage or divergence or
turbulence or tide or "water column" or aquacultur* or fishing
or shipping or seaway* or "tidal current*") and (litter* or debris*
or garbage* or "solid waste*" or plastic* or trash* or "derelict
fising gear*' or stylofoam* or fishnet* or "fish net*" or bottle* or
flotsam* or buoy or buoyage) and ("particle* tracking" or
Lagrangian* or predict* or trajector* or model* or "two way
invers* or sink* or output or inflow* or "in flow*" or outflow*
or "out flow*" or trasnsport* or dispers* or spread* or position*
or movement* or weathering or fate or path* or budget* or
forecast* or hydrodynamic* or "hydro dynamic*" or simulat* or
drift* or leeway* or "lee way*" or variabilit* or "random walk*"
or lost or loss or concentration* or densit*)

*1 or

3. ML
] 4 B 22

(marine or ocean* or sea or coast or shore or seaside or offshore
or seabed or benthic or estuary or beach* or island* or bay or
"water column" or pelagic or "convergence zone*"' or sediment*
or microlayer* or "micro layer*" or leachate* or "sewage
effluent™" or "sewage sludge*" or "Food web" or foodweb) and
(microplastic* or "micro plastic*" or mesoplastic* or "meso
plastic*" or pellet* or "resin pellet*" or "plastic particle*" or
nurdle* or "plastic frgament*' or "fragmented plastic*" or
spherule* or scrubber* or '"exfoliating agent*" or nanomaterial*
or "mano material*" or nanoparticle* or "nano particle*" or
nanoplastic* or "nano plastic*")
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A% Fof

=% 2494

(marine or ocean* or sea or coast or shore or seaside or offshore
or estuary or beach* or fishing or submerge or aquatic or
pelagic or ashore) and (litter* or debris or garbage or "solid
waste*" or plastic* or "plastic bag*" or trash or "fising gear*" or
trawl or longline or "long line" or gillnet* or "gill net*" or "fish
trap*" or fishtrap* or "fish net*" or fishnet* or "fish hook*" or
fishhook* or "fishing line*" or synthetic* or "packing material*"
or fragment* or indigest* or monofilament* or "mono filament*"
or "terrestrial plant" or "land plant" or shrub or wood or woods
or "non biodegradable material*' or "nonbiodegradable material*")
and (seabird* or "sea bird*" or wildlife* or "wild life*" or biota
or biome or life or "sea turtle*" or fish or fishes or bird* or diet
or animal* or shark* or whale* or dolphin* or seal or mammal*
or cetacean® or organism* or carcass* or vertebrate* or
invertebrate* or species or genus or community or communities
or population or ecolog* or Planktivorous or bolus or juvenile*
or fledgling or chick or penguin* or plunger* or shearwater* or
petrel* or Sphenisciformes or Procellariiformes or Pelecaniformes
or Charadriiformes or albatross* or cormorant* or gull or
seagull* or alcid* or "surface forager*" or Procellariiform or loon
or fulmar* or murre* or auk or "food web" or ecosystem* or
epibiont or coloniz* or endemic or exotic or "hitch-hikers" or
bryozoan* or barnacle* or polychaete* or hydroid* or bivalve* or
foraminifera* or "coralline alga*" or "drifting seaweed*"' or "alien
invasion*") and (ingest* or swallow* or stomach or pellet or
regurgitation or mortality or "cause of death" or necropsy or
monitoring or entangle* or accumulat* or bioaccumulat* or
survey* or threat* or smother* or "Ecological Quality Objective"
or EcoQO or radiograp* or poisoning or density or abundance
or biogeography or diversity or index or indecies or "by catch*"
or fouling or sublethal or lethal or behavior* or clinical or
endanger® or vulnerable or incidental or captur® or injur* or
obstruction or starvation or conservation or colony or gut or
migrat* or impact* or effect* or breeding or reproduc* or
immun* or biochem* or histo* or physiol* or fishery or
endocrine* or starvation or survival or disrup* or alteration or
infection or pathology or deterioration or metagenomic* or toxic*
or toxicogenomic* or sampling or "manta trawl net" or "hand
net" or "neuston net" or identification or encrusting or fouling or
sessile or crustose or attached or adhered or harmful or noxious
or injurious or detrimental or peril or danger*)

5. ML ZA &
25

(marine or ocean® or sea or coast or shore* or seaside or
offshore or seabed or seafloor or benthic or sewage or
aquaculture or fishing) and (litter* or debris or garbage or "solid
waste*" or plastic* or trash) and (economic* or "ecosystem
service*" or aesthetic or tour® or safet* or injur* or damag®)

* BT AR/ A3/ 1 fRVIE B A AAE =8 AT 59F
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O ¥ =i rawdatas o2 AFxA 2 FRUYH F5 #FS AAH F 403
=% DB SetS 73
<i 58> | Y2d 7] 29 US7]s AEEord =% FadolH
ok A& ok hitting A4 fradely AaAs
1. ML F%/&=% 13,512 141
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2. Ve 24 2
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7h e F2d 7] 29 deTlE EokRA)
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)
o
o
8
o
o
il
it

- "ol H 104(2002K1~2011) 7] 68.999] TS(Technology Strength) S 715
st 7Hg ST Vg e E%’S}F— A= ALw Yestom d=(TS: 6748, 2
o

=
0
rd
~
ﬂH>
X
0::1
1
o
<
Fl
m
E
1911_‘
> o
)

O
9ol A% wEeE 04 % $REN 79900, 16349 SHedl g

1AL 7155l Y Rop Ao ¢ 4ol Hstel A4 &

<# 60> sd2d 7] 2 HE7le EoF 78 7P VedAY %

‘02~11(F %) ‘02~06 ‘07~"11

#4 9| TS || PO (&9 | TS |« | PII |[<9)| TS |9 | PII
n) = 1 |6899 | 14 | 105 | 3 919 | 17 | 066 | 1 | 6673 | 5 | 1.28
ESEa 2 | 6748 | 8 | 198 | 1 |1749 | 3 |175| 2 |5119 | 3 | 213
TAR= 3 | 2475 | 2 | 412 | 2 | 1334 | 1 |[667 | 6 7.30 4 | 182
B4 4 | 1656 | 20 | 059 | 6 | 434 | 13 | 087 | 4 | 1248 | 18 | 0.54
29 5 | 1389 | 1 | 694 | 28 - 28 - 3 | 1650 | 1 | 825
d& 6 | 1211 | 22 | 055 | 4 | 523 | 18 | 048 | 7 | 571 | 19 | 052
33 7 | 944 | 18 | 073 | 8 370 | 12 [ 093 | 9 508 | 16 | 0.56
A P 8 739 | 10 | 148 | 5 | 4.60 5 [153 | 17 | 116 | 14 | 058
ANEE | 9 6.85 3 | 228 7 | 415 2 | 207 | 16 | 127 | 6 | 127
;"{%}_:g 10 | 6.41 9 | 160 | 23 | 006 | 23 | 006 | 5 7.51 2 | 250
gt 23 | 160 | 31 [ 015 | 17 | 083 | 20 (021 | 22 | 053 | 24 | 0.08
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O o =71E 71«73 44

L (
e}

O slgFze7] F94/8E ZoklM= vl=, F=, BHepd go] 8 =7F uinl 953 7]
=98 FHsta gon =9 Fg AT 1047 7edAF VE 29E 715F

- "l=o] 2 107 41.259] TS(Technology Strength)E 7]5-3te] 71 -3k 7]
#8S B3 Ao Jehgon Ja(TS: 1936, 29))% BHA(TS: 14.99, 391)
°] I & =98 AAdL As

2 , e T AL giFEe wUE H2 59Rte) Ve o] o

A 59zkE T} ’z}%\—f?} A0 2 Yetow, 53] (TS 8.05 39—TS: 2039, 2

TS: 0.13, 18ﬂ4—>TS 9.09, 49)9] 7= =9 d<sl

f
ol -
e
[k
AC)
N
o
b
ﬂ

<HE 61> SgaH7] F9/RE FoF T8 TohE A1&ANY AY

‘02~11(F %) ‘02~06 ‘07~11
4 <A | TS |« | P (<3| TS || PII |[£9| TS | <9 | PII
u) =t 1 [ 4125 10 {129 1 |[995| 9 | 111 | 1 |3387 | 5 | 147
e 2 | 1936 | 4 |194| 2 |656 | 10 | 1.09 | 2 | 1311 | 2 | 328
Hehd 3 | 149 | 11 | 100 | 3 |518 | 7 | 130 | 4 9.99 7 | 091
w;ﬁiﬂ 4 942 | 2 |314| 17 | 011 | 17 | 011 | 3 | 1093 | 1 | 546
3F 4 942 | 9 |135| 6 |328| 10 | 109 | 5 624 | 4 | 156
a2 6 6.50 7 | 162| 5 |402| 4 | 201 ]| 8 1.72 8 | 086
A7tEE 7 | 584 1 | 584 | 4 |466| 1 | 466 | 20 - 20 -

2 8 557 | 5 |18 | 8 |[275| 2 | 275 | 6 2.50 6 | 125
JE 9 | 544 | 14 | 054 | 7 |328| 12 | 066 | 10 | 156 | 10 | 031
gk 12 | 239 | 19 [ 022 | 11 (138 | 14 | 034 | 11 | 078 | 12 | 011
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ok s F2re 7] ol F /S ok
[ F8 =71 7«44y 93
O 3|2 7] olF/dF ok A% v=, 4, AY Fo| 7ley & Hstn
Row E of thH =Y V=AY Ax
- HFel A 10d Fete VEHASF 18165 7155 MY 5 VeB A
< Frsta o JE(TS: 4.07)% HH(TS: 3.53)0] zt7h 29, 39 @A}t
Ae o= YEhd
- HZ EF(1091-29]), ZH2109-39) 0] V=AY =9 Aol FEHAY
ko] A o} AR R orY Ve Ao Hs HoR YEhd
<3 62> 3| F2# 7] ol F/dS EoF F8 IUHE V|eAAY Y
02~11(ZF %) 02~"06 07~"11
#4 9| TS |9 | Pl | £Y9| TS [£9| P &9 | TS |9 | Pl
) = 1 |1316 | 5 |164| 3 |168| 6 | 084 | 1 | 1476 | 2 | 246
SIS 2 | 407 | 8 |068| 4 |137| 3 | 137 | 4 | 236 | 6 | 047
29 3 3.53 1 | 353 | 1 |[198| 1 | 198 | 11 - 11 -
t=3lEy | 4 3.12 2 (312 2 [176| 2 | 176 | 11 - 11 -
= 5 | 285 | 6 |142| 6 [130| 5 | 130 | 6 | 079 | 5 | 079
&g o} 6 244 3 (244 | 4 [137| 3 | 137 | 11 - 11 -
s 7 | 217 | 4 |217 | 10 - 10 - 2 | 315 | 1 |315
Zg 8 | 176 | 7 | 088 | 10 - 10 - 3 | 256 | 3 | 128
] 7] 9 | 081 | 10 | 041 | 7 | 046 | 7 | 046 | 8 | 000 | 8 | 0.0
25 Q) 10 | 068 | 8 | 068 | 10 - 10 - 5 | 098 | 4 |0098
T 11 | 027 | 12 | 005 | 10 - 10 - 7 | 039 | 7 | 008
%2327} 12 | 014 | 11 [ 014 | 8 | 008 | 8 | 008 | 11 - 11 -
) 7] o] 13 | 000 | 13 | 000 | 9 [000| 9 | 000 | 11 - 11 -
Bepd 13 | 000 | 13 | 0.00 | 10 - 10 - 8 | 000 | 8 |0.00
= 13 | 000 | 13 | 0.00 | 10 - 10 - 8 | 000 | 8 | 0.00
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2. sjepzel 7] vl Eeteg Hof

O G M AEesY Bol e G vl B Hr} oul S5 J1%7%A
W B e4AEe i Ax® 579

- o]l H 109 5220021 3~2011) 18.909] TS(Technology Strength)E 715
3 Aew yeiston m=(TS: 1573, 29)% 7
THE AL U=

2o =77E H2 5d3Y Vs 9ol o] 5
RS ”é‘?} Aoz Yeute tq, 53] dotzrtest=el £9 4s(2002

L

l:,__
ae AR s HAE LY wopel AT WBHHE ALAAHo
e Axd srow v

<¥ 63> P2 7] VM Zelay Bop 38 =obd &2 @Y

‘02~11(ZF) ‘02~'06 ‘07~"11

= < TS || PO (<Y | TS || PII (& | TS |9 | PII
= 1 | 1890 | 3 |172| 2 | 345 | 2 [ 345 | 1 | 1640 | 3 | 1.64
0] = 2 | 1573 | 6 | 087 | 3 | 226 | 3 [075| 2 |1524 | 4 |1.02
FRA= 3 (1515 1 |[505| 1 |58 | 1 |58 | 4 5.03 2 | 251
Jr 4 | 593 7 | 054 | 4 | 205| 6 | 02| 6 2.63 5 | 066
%;%27} 5 | 4.03 2 [ 202| 8 - 8 - 3 5.41 1 | 271
=Y 6 | 225 9 | 045 | 8 - 8 - 5 3.02 7 | 0.60
Bgkd 7 | 1.84 | 10 | 037 | 8 - 8 - 7 2.48 8 | 050

244 8 1.33 4 | 133 | 5 0.68 4 | 068 | 14 - 14 -
3 9 | 121 | 13 | 030 | 8 - 8 - 8 162 | 11 | 041

A7tz = 9 | 121 5 (121 6 | 063 | 5 | 063 | 14 - 14 -
Nk 11 | 104 | 11 | 035 | 8 - 8 - 9 1.39 9 | 046
gd= | 12 | 046 8 046 | 8 - 8 - 10 | 0.62 6 | 062
¥E2EZ | 12 | 046 | 14 [ 023 | 8 - 8 - 10 | 062 | 12 | 031
7] 9 14 | 035 | 11 | 035 | 8 - 8 - 12 | 046 9 | 046

olgtg]o} | 15 | 006 | 15 | 006 | 7 | 003 | 7 | 003 | 14 - 14 -
s=c 15 | 006 | 15 | 0.06 | 8 - 8 - 13 | 0.08 | 13 | 0.08
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- "l=ro] < 103 30.879] TS(Technology Strength)E 7] &3t 71 9423+ 7]
289 B4e oz Uehgon] (TS 2416 297 FRDS(TS: 1541, 3
D7 1 s A1 E AASL A

(2002 ~2006'd: 1291—2007'd~2011'd: 49])¢] F=&
- @ ek FA/EE, vAEEtSY EoRERE of
[

F Eobdl M= B ®oF el 7|eA4AY FE Ax

<E 64> 27 BEFE BoF Fo IV Ve AY %

‘02~11(F 3 ‘02~06 ‘07~11
= | TS |9 | Pl (£ | TS || PI [&£9| TS |«$ | PII
v = 1 [3087 | 10 [ 091 | 3 | 231 | 10 | 046 | 1 |[319 | 7 | 110
of =t 2 | 2416 | 4 | 142 | 2 | 402 | 3 | 101 | 2 [208 | 4 | 1.60
TAHE= 3 | 1541 | 2 |38 | 1 7.51 1 376 | 5 4,01 2 | 200
29~ 4 8.87 1 | 443 | 12 - 12 - 3 11042 | 1 | 521
%;};27} 5 415 5 138 12 - 12 - 4 | 4588 3 | 163
Bghd 6 347 | 18 [032| 9 | 068 | 6 | 068 | 6 | 281 | 15 | 0.28
A 7 2.50 3 [250| 4 | 157 | 2 | 157 | 23 - 23 -
o] &g]o} 8 2.44 8 |12 8 | 075 | 5 |[075| 9 | 147 6 | 147
olzadEY | 9 210 | 11 | 070 | 5 | 128 | 7 | 064 | 17 | 007 | 16 | 0.07
35 10 | 2.05 9 |1.02| 5 | 128 | 7 | 064 | 23 - 23 -
ElR=1=las 11 | 153 | 13 | 051 | 10 | 053 | 9 | 053 | 11 | 080 | 11 | 0.40
o 12 | 142 | 15 | 036 | 12 - 12 - 7 | 167 | 10 | 042
v )| 13 | 1.36 6 | 136 | 12 - 12 - 8 | 1.60 4 | 1.60
o] 2~ 2}l 14 | 131 7 |131] 7 |08 | 4 | 082 | 23 - 23 -
Mok 15 | 1.02 | 19 | 026 | 12 - 12 - 10 | 120 | 14 | 030
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s glom @el 71&RAY FEol W Ax oz ey
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- H]5o] 13.239] TS(Technology Strength)E 71E3l 71 43 7l<dS B
St Ao 2 yeion, golzstF = (TS: 6.21, 291)7 H7FEE(TS: 5.16, 3
7 1 s 91 E AAT

- 53], gol=z g7t Fet=re] A HT 5d7H20079~20119) VEHA S B E £
7% BA 2002 d~20061 -3F diH] A (149290 €

- g2 ofH7A] kA 7] BAA Ha Fobe] VeAAY FF v Ax

‘02~11(F F) ‘02~"06 ‘07~11
EE | TS (&9 | Pl (=9 | TS |[£9 | PO |9 | TS |9 | PII
o) = 1 | 1324 | 5 [132| 5 | 144 | 5 | 144 | 1 | 1566 | 2 | 174

%;};27} 2 6.21 1 | 621 | 14 - 14 - 2 9.12 1 |912

A7tz = 3 5.16 2 [ 516 | 1 289 | 1 |28 | 9 - 14 -
Bgd 4 480 | 10 | 080 | 3 | 184 | 3 | 184 | 4 2.24 5 | 045
g 5 3.98 3 398 | 2 | 223 | 2 [223| 9 - 14 -

QxEFSL| 6 2.70 4 (270 4 | 151 | 4 | 151 | 9 - 14 -

o] &g]o} 7 2.46 7 |123| 6 | 138 | 6 | 138 | 7 0.00 0.00
e 8 1.99 8 |100| 7 | 072 | 7 [072| 5 1.03 1.03
N} 9 1.88 9 | 094 | 14 - 14 - 3 2.75 1.38

FARA= | 10 | 1.29 6 |129| 7 | 072 | 7 |072| 9 - 14 -
35 11 | 035 | 12 | 018 | 14 - 14 - 6 0.52 6 | 026
Nt 11 | 035 | 11 [035| 9 | 020 | 9 | 020 9 - 14 -
3=t 16 | 0.00 | 16 | 0.00 | 14 - 14 - 7 0.00 9 | 0.00
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A BAAAR A = sF2y v A= A AfHIE TR
x D AE71998(66.67%) x @ AT EE(20%)

3. AAA o 73

BAA Aels FAEY] AT <& 73>9 ] AHAS A E3t= vl SdojA AL 3
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stk 2 Ades < 75> AAFH] Uk 2010 VIEo R e FUHA, S
| F2 o] GDP FFEE 37,822,569 uH (¢F 372 8,226 ¥)olth. whEkA 2010 715 S
G712 e FaHl g b3 o] A7k 1089299 vk (eF 1,089 Yy o2 FA H .

sjFxd 7|2 EAst= ARt AsjHlE =
= 2 x 37,822,5699 7+ x 48% x 0.3%
= 108,929 7H-21 (oF 1,089 9)

<} 74> IR0 T (2011)9] 20083 7)F HUYANA TR FH A

Al 8l A 2HE () F7H7EA (S )
A 64,522 22,880
3l 3 A 4,247 2,846
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3 A F- 9] 8 o]l 57 26
& F717]- Az 80,922 19,952
Aub g SFEREAZ 513,336 146,873
NYEE A= 30,558 14,000
34 417,237 59,087
RAlS: 31,441 16,755
3 AN 4,930 3,525
3l 7] & A H) 2~ 13,188 8,916
Mg T BP H ws 41,400 29,818
3l oF - o 7MY 1,038 674
A 1,276,215 345,283

<3 75> 20104 71E YRIE TR FAAH
Al ol FA AH2 vk F-77E A (A wk9)
Sgke! 7,515,337 3,226,392
3 FE4 563,698 363,127
FiHE 57 2,835,008 1,272,288
3 F2) & - o) g nlo] 2 34,555,484 3,287,802
3 71 7] - Ful Az 10,120,109 2,641,746
Auk 2 S FEHEA X 53,008,438 15,919,247
NUYEE- 1= 1,448,576 935,623
SR 601,860 404,706
PR 4,294,641 2,805,658
3 AT 8,926,375 2,312,177
3 71 & A H) 2~ 6,962 3,111
MY T3 P ¢ ws 3,522,582 1,747,015
3 FiF - o7 6,447,754 2,903,677
A 133,846,824 37,822,569
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<F 77> H& % e

ot
il

(99 - 94

e Wg ) £ae
T & AR 71A] & A 7HA] & A 7HA]
2014 32 29 -32 -29
2015 34 29 -34 -29
2016 36 29 -36 -29
2017 41 31 -41 =31
2018 41 30 -41 -30
2019 44 30 -44 -30
2020 42 27 -42 -27
2021 37 23 -37 -23
2022 33 19 -33 -19
2023 31 17 -31 -17
2024 151 80 151 80
2025 151 75 151 75
2026 151 71 151 71
2027 151 68 151 68
2028 151 64 151 64
2029 151 61 151 61
2030 151 58 151 58
2031 151 55 151 55
2032 151 52 151 52
A 371 265 1,361 583 990 318
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