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EXECUTIVE SUMMARY

AHVININNS

PP’ EXECUTIVE SUMMARY

A Study on Environmental Improvements

of Aquaculture Farms

1. Purpose

» The primary purpose of this study is to analyze the causes that

have prevented the environment of aquaculture farms from
improving. The study aims to find the roles of the government
and fishermen to improve the environment of fishing grounds,

while seeking measures for actual implementation.

2. Methodologies and Features

» The spatial scope of this study is the surface of the sea. However,

the study expanded the spatial scope to the marine space
deemed physically and ecologically same when presenting

solutions to environmental problems.

Vii



- The analysis of preceding studies includes studying domestic and
foreign papers and policy reports relevant to improving the
environment of fishing grounds. In addition, limitations and
improvement measures of existing policies are presented

through consultation with experts.

- The current status of aquaculture farms is based on the data
from the Fisheries Information Portal. The study also utilized
fisheries data from the National Institute of Fisheries Science
for the number of cases per location, while using internal data

of the MOF and local governments.

- The survey on the awareness of environmental improvements
of fishing grounds was based on 1,000 respondents of the general
public. Also, the study utilized the Contingent Valuation Method

(CVM) to evaluate the value of non-marketable goods.

- Having suggested the government’s measures for improving the
environment of aquaculture farms as well as road map per each
measure, the present study can be utilized to modify and

supplement existing environmental improvement projects.

3. Results

1) Summary

» Despite the growth of Korea's aquaculture industry, the
environment of aquaculture farms is worsening. However,
solutions are limited to the environmental assessment of fishing
grounds, measures following the result of the assessment and

the obligation of cleaning fishing grounds

viii



EXECUTIVE SUMMARY

- In particular, closely concentrated coastal fishing grounds are
difficult to verify the cause of pollution, which results in “The
Tragedy of the Public Land”.

AHVININNS

- At present, practical measures are not properly implemented to

improve the environment of aquaculture farms.

» Under the Fishing Ground Management Act, various assistance
projects and research projects are underway to improve the

environment of aquaculture farms in Korea.

- Assistance projects relevant to the environmental management
of aquaculture farms include as follows: supporting the
distribution of eco-friendly buoy, supporting the rearrangement
of aquaculture farms, management of aquaculture farms
(purifying aquaculture farms), supporting environmental friendly

formula feed and recycling byproducts of seaweed.

- Research projects relevant to the environmental management of
aquaculture farms are carried out as follows; environmental
assessment of aquaculture farms, investigating methods and
cycle of cleaning aquaculture farms, studying the sustainable
production capacity of aquaculture farms, verifying the effects
of improving aquaculture facilities, advancing the quality
certification system for fishing buoy, studying the recovery
capacity of environment for fishing grounds and the operation

of real-time monitoring system of hypoxia.

» The study looked into Norway and Japan, which are advanced

countries in the aquaculture industry for studying foreign cases

of improving the environment of aquaculture farms.



- Norway introduced the MOM system which enables the tracking
of the whole aquaculture process. Having established Marine
Eco-label (MEL) Council, Japan has made its own certification
system for social responsibility of the aquaculture industry,
health and welfare of aquaculture animals, food safety and

environmental preservation and others.

» A consumer awareness survey on the environment and
environmental improvement of aquaculture farms showed that
aquaculture farms hold value for protection and preservation
as an environmental commodity. In addition, consumers are
aware of the environmental value of coasts along with the

economic value generated from them

- When estimating the plural value of aquaculture farms, an
aquaculture household is able to spend 12,315 won each year
for 5 years. When this figure is converted into the unit of a
nation, it could generate a total of approximately 1 trillion 80

billion won for 5 years.

-In other words, the government's investment for protecting
coastal fishing grounds can be the estimated amount of

maximum WTP (Willingness to Pay).

» Based on the results mentioned above, the present suggests the

following six implementation measures that the government

should carry out;

- (1) adopting the direct payment system for improving the
environment of aquaculture farms, (2) setting up certification

standards for improving the aquaculture environment, (3)



EXECUTIVE SUMMARY

vitalizing the Integrated Multi-Trophic Aquaculture, (4)

establishing and strengthening regulations for the management

AHVININNS

and accountability of pollution sources, (5) establishing a
dedicated organization for managing the environment of
aquaculture farms and (6) creating and operating an
environmental improvement program that consumers are able

to participate.

» In order to bring substantial results in improving the
environment of aquaculture farms, it is necessary to continue
seeking for realistic measures to fundamentally address

pollution. For this purpose, the study makes the following three

policy suggestions;

- (1) introducing various direct payment systems to improve the
environment of aquaculture farms, (2) improving the
environment through third sector partnerships and (3) changing
the current principal agent of environmental assessment of

fishing grounds.

2) Policy suggestions and relevant activities

» The study contributes to the sustainability of coasts which
provide spatial and various plural functions for supplying safe

fishery products to the public.

» This study provides solid grounds for switching the government's

policies to the ones that can induce voluntary efforts and

participation from aquaculture households.

» By presenting limitations and problems of existing projects, this

Xi



study can be utilized to come up with effective measures for

environmental improvement.

3) Expected benefits including policy contribution

» This study is expected to fulfill the needs of consumers who

call for the aquaculture industry to ensure fishery products

safety, social responsibility and environmental preservation.

» National policies can be switched to serve various needs of the

public by maintaining and strengthening plural functions of

coasts, fishery industry and fishery products

» This study is expected to serve as a basic data for developing

the government’s policy relevant to environmental improvement

of aquaculture farms and discovering projects.

il



M1 g Mz

olojAHA EAA7] AlAYUT. KM, 8 Ad=59] Feole 1

olHRE A&7Hs/de] HHAA FAAAS Fe FEskal A




A st

T

T

o

gH
=3 9t 1 9 Ay

=

=

=

o

T

i

[e]
(]

R AP gREe Y

L=

SHA Al

9

A<

ES
149] 1heds}

o] 743

9ol A7 Ao g HIGHEOC|(Sea lice)7t

o

ll

X
o

Pz 4

5

EX
=

=

=4

o
H3e] A9oE

o

9]

3}

[®)

o=
2

0|

O

A
o

e
_‘.I

A=kt A2

g 2 Sen

A

P

=

=

_]

1

T

o}

5

w WA
~

o o
mﬁ Yo
%o < W
T W_u e
R MM i
plo R
x% o]
" RO
Jm_m B ®r
G
o & T
o om
% % ol
‘Muu_,o _’1_ OM

—_
_lT_ o ‘_Llll_
T P b
= X ~
= o
N 50

ol
o P
Eo AT <A
o LT
L o
T oo R

e oAt AA

H
=

=SUR=

-

1

o

°

o

sy

5

Ao

==3

iz O

=73 Al

|

=

Pz

3) South Australian Legislation(https://www.legislation.sa.gov.au/), 2016. (ZA421: 2018.09.01.)
4) Fisheries and Oceans Canada(http://www.dfo-mpo.gc.ca/), 2016. (ZA1: 2018.09.01.)

1) Directorate of Fishereis(http://www.fiskeridir.no/), 2016. (ZA42: 2018.09.01.)
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IﬂZJéf =LY (C)DFM% Sig} 9l QFAIHAF 2

F TR 4R AR HT 10U A8 F7HeL
7} 16.2%, 15.3%2 %7 Yehset

Gew Aol BEW WAL o R7} 375990 §1(95.0%.2.
2 71 B MR 1179 90.9%, 7IEAEE 769 21.9%)
A7 69 GHT €(0.2% w02 Vekyt

HHEHT AR kS WEE TSR] 492079108

W 2 265064, 35 AAF 193669, B

W o]F 13,9989 08 O Ao HAHIT W HEF(]
A/kg)] FUFFT 7FEol 71 ot A ] PAFY viZo]
1}

b

(B 2-2) BB YA A8 A0 S8H(2008~20175)

(E19) - 0t 2, %)

= 20084 2013 20144 2016E 2016E 20174 E
o

TISHAIOIR! 11,620,122 1,725,808 1,932,025 2,123,938 2,345,544 2,960,015 1.7

o= 764,505 749139 777,728 896,753 904,453 1,008,975 3.1
oU4=7 27,719 60640 71,305 83844 93539 99967 153
= 368,780 441904 562,556 578,688 628,873 899,705 104
JlEeMEE 0 224330 29,701 29,102 67,336 70,799 86,99  16.2
[ B 336,620 444,423 491,245 497,318 647,880 864,409  11.0
L= 205,840 294,926 306,062 341,193 358,263 395,770 15
& 193790 276,118 286,274 320,764 335349 375,864 16
yzA= 610 887 1,366 1,316 1,293 663 0.9
s 6,927 7427 8740 10466 12,247 11,666 6.0

JEfMEE 4513 10,49 9,672 8,647 9,374 1578 5.9

120178 A HERIY
Es

Nz F7ISHEE, HYLLSITAAMY: 2018. 6. 5)
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oo

S FAlolg) Wal A% 20084 95554014 T A Z7hs)
o] 201749 9992402 FAbEo] AW 0.5% S7Het AL ekt
o Aol WsEAL 20089 13% 6Hhafiort I S
2017991 24,546ha S0l 162HhaE Lreriieh. Qk4lol) sl
o] T 1097 1.9%4 F7ketol uteh FAlw s AT W0l 2008
@ 14.2ha014 20174 16.1haz Solu} A1 F27} 93 S

T 9ee & 4 Utk

o[N

(T2 2-1) 2 Llofera izt

E}Dl ha E}ol j-|
180,000 12,000
160,000
- e - 10,000
o HEENEEEBEBEIw
om0 EEEENENENI
100,000 -
EEEEEERDN I
oo | HEEEEBEBEIps
oo | EEEEEEHNEIp
40,000
BEEEEENENE I
o EEEEEENERN
0 A -0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
S ER(E) AR
7 OFS0iE, IRIY0IY, HSYA0 Tt BHoizie X Ho{HA2 Hele

A= 37}571&%1 S| LAYHSH(ZAY: 2018. 6. 5)

117 A =AY F FAojd ds|d4o] vFo] w2 A9 A
I Aoz Z+zF AA Q] 54.7%, 23.0%= A Gt Ao FAlo]
A WA= 200849 5,108A°MA A" 0.8% S7FH 2017¢
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RI2 % ) YA SR U YA BB 2R

54647108 ZAMEQlom T2 77F Ao FAojd W=
2,174700|4 2300122 AP 0.6% =7Fct

2 1097 2, 39, A, Ae= AT A o= A
F7F Aaskl. FEe FAold Weds A"+t SRS
4.6%%2 7V w2 S7H= Bt ole &A€L HA, s
71ERAREE ] FA01Y W deTt SIS HiolA 7RIt Ad
I e ol FA WeldsTE gast oy ﬁﬂ% E-J 6H?ﬁ‘$r &4

EXE

o
g
BL
N 4>
N
$
g
it

H 2-3) X|FE JA01Y HE{2s 52H(2008~2017) (9l 74 %)

TE 2008 20144 2015 2016  2017H 2017 H|E

= 9,555 9,907 9,876 9,955 9,992 100.0
SFAEESA 130 115 115 112 115 1.2
UTH A 258 203 201 201 200 2.0
SHESA 64 58 56 56 56 0.6

a7l 88 12 15 15 21 0.2
JHE 144 178 193 213 215 2.2
SHER 598 754 761 746 727 7.3
M=k 471 401 382 372 386 3.9
HetgE 5,108 5,441 5,369 5,453 5,464 54.7
ZHEE 473 472 467 465 462 4.6
JHEE 2,174 2,235 2,276 2,279 2,300 23.0
P [EE 47 38 41 43 45 05

1) OH2012), FAIOI, BSUA0 TSt BI6714 U BISBR2 Kiofs!
2) OI2 A0l 7 W= 2243 SR), 7IERASS(E, ot S)0| Zat
X2: B7ISABL, HALAOIRBUSHZMLY: 2018, 6. 5)
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WA o] A SRR WaEH uleS 75.4% 2t
2 1043 FAolY WIEAL Y, HES ALIe Aol
B gadch ZUE9 FAoly] WHHAL AW |

A S 7 FAlold WsHA o] AP 3.4% S7ISIAL W
oFalo]9] WE|HA A 1.1%9] 27182 Ho] AurAQl /S
e

5 2-4) RISl QOIR! BISIEIS B(2008-2017)
=2l ha, %

7= 2008 20144 2015 2016  2017E 2017 HIE
M= 136,084 144,547 149,793 153,462 160,630 100.0

SARESA 1,672 1,226 1,228 1,214 1,226 0.8
ITH A 2,452 1,750 1,822 1,803 1,739 1.1
SHFA 459 422 416 414 415 0.3
d71= 1,899 104 157 159 923 0.6
T 2,384 3,969 4,793 6,078 6,128 3.8
SPEE 9,723 9,419 9,628 9,262 8,822 55
Het=E 7,446 5,342 5123 5172 5,509 3.4
Hetde 93,980 106,836 111,127 113,728 120,172 74.8
dd=E 3,261 3,161 3,163 3,187 3,193 2.0
HEE 11,810 11,671 1,777 11,708 11,756 7.3
HEE 1,001 647 671 727 736 0.5

1) 0201, EXIY0{Y, HSLA0 Chgt o X HEHA2 Mol
2) 07 LAY H SH 0= LZLFMR), 7 [ERMS S 0l
A2 FIISHRE, HHUPA LTS H(ZMY: 2018. 6. )
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RE BN SF A YN 4] Aol dxAE F
st 2FHol gt 20179 7% FHRASAT 5070 B, st
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% 1457 B 4257 B4 9t ol
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grgm /o 3700

| [soumz
TR EREE

X2 : SHYEHETH(2018), 20173 SH=aiYerd AL, p.253
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£ AL ddotely, Supelsy 3 BRuANg 5 657
QAoto] T3t QAohd AWFS B FAlolge] B Uejg BA
Shoieh. oy A9ke thAl M), B3, ol 370 YO o] &
ord, sled SPTARA WS AW NI BT FAG
o] WY Aok FHT I¥A %S At B 79| vlLE B ¥
Holgat o gaAe] ATS 1HiHoR gt

AFRARA WPE 22(0), GE), F201L5=(0H), 82

25
AATEDOMmg/ 0), BFeFA4tA R F=FCODmg/ 1), |EF714ADIN
(ug/ 0), SHARTN(ug/ 1), 8EF7]ADIP(ug/ 1), SATP(ug/ 1), It
A2 Si(OH)4(ug/ 0 ), F--=2SPMug/ (), 22 ZZChl-a(ug/ )2
% 12710t} B dFoAE FQ AJdTAHFA Ml 2 224
A, LA g, FERVEAL, &8

N @5l disf HlxZEA St

1
N
l-fO
iy
fl
ut
e
ol
(@)Y

|24A(DO: dissolved oxygeni= &40l =of Q& AFAE 9]
stH, §71=0l 9Jsto] F3lo] LPH FILTE R =5 X
t}.27) S}FshAAFA Q LFF(COD: chemical oxygen demand)2 %
F71E 29 Uetlle 4 AR9 stoly, §71E8S ASA
o AREE AbATE SleHy BHo g A% Zo|th28) &5
A (DIN: dissolved inorganic nitrogen)+= a5 Fof &€ F714
&=

A% g0k, obgAbEA W A4S Folch)

19

=

OI(DIP: dissolved inorganic phosphorous)= 3= ol &= F
Qlojn], &F7|4A4e} 3 §4710 29 et A EEA &&
Ht}.30 S22 9(Chl-a, chlorophyll 22 FE54AZ 44 &7 Y9

27) BREHUSIS], TSHYTISIROIAR,, 2007, p. 151.
28) FAIN, p. 92.
29) oiLstAZE 2017H SHoiUetd RAHE | 2018, p. 13.
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=
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t}.31)

9]

of

0.01ppm, 1.37ppmO.& 7|&3k o|qt

.

= 37

71E

oK
=3]

EfAl &7 K|

H

0
ol
&l

F

=

__O;

(H 2-5)

DIP(ppm) Chl.a(ug/ 2)

DIN(ppm)

INES

ro
ujo

(1.37

0.01

(0.07

oo
Kiilo

1.37-4.1

0.01-0.02

0.07-0.21

Y1

»0.02

20.21

30

oK

gt

B SE

o

10t} 4

Mg 2T 9471919 Qe

ek

9|

SolA

tE] A

Ko

I

e A5 2750 H|

=

X<}

A heht E

=
a

A 5ol A

o

T
T

¢
&)

AR |, 2018, p. 13.

31) https://terms.naver.com/entry.nhn?docld

32311

1172955&¢id=40942&categoryld

(ZMY: 2018.10.14.)
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(& 2-6) 2|2 10HZt HOtStARA} ZIK

r

= Ed)
of

- I 2008~2010 2015~2017
i 2008 2012 2017 =2 MEF g
22() 15.91 16.24  16.74 056 1595  16.56
DO(mg/ 0) 8.57 8.70 849  -0.12 8.73 8.60
COD(mg/ ) 1.20 1.15 1.34 1.22 1.13 1.27
DIN(ug/Q) 10615 9121 7782  -339 9662  90.41
DIP(ug/ Q) 13.24 986 1286 -033 1093  11.28
Chi-a(ug/ () 3.80 3.48 187  -7.58 3.65 2.32
+2(T) 13.99 1457  14.97 076 13.98  14.65
DO(mg/ 2) 8.24 8.34 802  -0.29 8.29 8.16
COD(mg/ ) 1.19 1.72 1.53 2.76 1.06 1.23
DIN(g/Q) 12145  89.94  90.21 -3.25 11086 101.24
DIP(ug/ Q) 1618 11.99  14.71 -1.06  14.01 13.85
Chi-a(ug/ 0) 3.29 3.28 166 -7.34 3.11 2.03
7 DO= 8ZEMAZ, CODE 3181RAL Q7 DINS 8227|124, DIP= 8227|901, Chl-a= 2
22TS ojnfE
X2 HYBATH, SRR ZARIE, 2t

4
ol

f
O

X

O

e

A fE B9 AATAHRAL A} A5l Fofl, Bl <=2
2 Aol 24 &2 AoE UEHT Al 22 10491t
(2008~2017) 1.05C =2 A= B S7FF o4 0.2C H =34
BEAATFL 599 HS F

-~

< 349 ®to] 1A 34 B tiy]
ol o Ut Asfiel FafiollAl 2+ 0.3ppm, 0.09ppm RobAlth. 3FeHA
A8 Y 10|t A+ S7He0] 1.58%= & Y v
Eokoy 20179 71& A= A7t 1.57ppm, E37F 1.47ppmo
= 59 4] 0.22~0.42ppm =Y. 277 dL= S99 Hae
o] 7HF =L Al HAaE0] 7%* ottt &EF71R12 S5fol
ARt FS7Fslal o sYoli= FAT Ao=E UEH oY A}
Z 39 AR Hwohd F99 Aago] M &1 A o
| B2 A2 Uyt 2 34t g2 AuEH A5 &
E571-8 47} 0.15ppm &2 T4 39 tf¥] oF 0.025ppm S7HAL

o2 o

ol
10 F>

S~
ri

b

i

T

28



RI2 % ) YA SR U YA BB 2R

g=57]%10] 0.014ppmOllAl 0.016ppm2.& Z7}3l B A9 tfu] &
] ]?1—9—\:1 O] l-:_O ;qu 1:1/&}40-1\4_ :ELE_UJ Z:}—JA—-‘%‘Q‘%——EJH
7V 7 =11 S 7P Ry 3= ESi7F 0.001ppm =

H 2-7) 22 102t SHHE BE HOUSATAL 2t

WA 2008~2010 2015~2017
EUE(%) 3dTF 39 BH
22(7C) 15,78 1633  16.21 030 1569  15.67
DO(mg/ () 8.66 8.35 862  -0.04 8.75 8.79
COD(mg/ () 1.00 0.86 1.15 1.58 0.84 1.05
DIN(ug/ 0 ) 7571 5534 4982  -454 7542  54.39
DIP(ug/ Q) 9.23 6.56 9.44 0.25 8.75 7.63
Chi-a(ug/ 0) 2.21 1.68 147 -4.42 2.09 1.17
22(7C) 1453 1491  15.58 078 1473 1577
DO(mg/ Q) 8.84 9.18 877  -0.09 9.12 8.82
COD(mg/ () 1.39 1.62 1.57 1.35 1.45 1.55
DIN(ug/Q) 14653 169.07 12898  -1.41 124.05 150.88
DIP(ug/ Q) 16.92  14.81 16.27  -0.43 1361 15.95
Chi-a(ug/ Q) 5.59 5.33 272 -7.69 5.04 3.63
22(7C) 17.00  17.09  17.94 060 17.05  17.82
DO(mg/ Q) 8.33 8.70 830 -0.05 8.52 8.43
COD(mg/ () 1.25 1.11 1.37 1.03 1.21 1.30
DIN(ug/Q) 9345 5840 66.19 -3.76 8386  73.03
DIP(ug/ Q) 13.32 803 1261 -061 1039  10.28
Chl-a(ug/ () 3.92 3.67 178  -8.38 415 2.48
Z: DO 8&MAZE CODE satdMAQRZE DINS 2227|124, DIPE 22712, Chl-ac 2
Z2LS o|0|&t

i e 2008 2012 2017

A

X2 YEB, BRAHYTZ TN, 2 s

SAdE sl Ao AtEARA ATk A3, B3, 3] <o
2 doste] £4) obA Utk A% 522 BVt 7Y worw
2718 9A] Yol AFO] 88 114C Robd A Bo] $2
=712l 0.98C T¥] 0.16C % l,—&‘zlt‘r LEAATL Fool A 74

go] M &L Ao Uehgo BAet @) 33 HIgow
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vae A7 B ALl soln tan

[
W
Ay
B>
it
i)
5

A8i7k 2+ 0.24ppm, 0.2ppmO| ATt SFeha 1A Q72 Haljof A
7P 2 For SUHeH, I A QA 7P =9k #1043t
SEF7ALE T AaFo] 7P I 855710 4% 5
SN At oA FAF Ao R UehETh SRR A<t dAY
o] 39 Hatol F% sl HaAlE ALt MafjolArt Skt AL
2 Yeit S27|]1 290] 7P At Aoz 2AENY. 222
22 o d¥a HAaEo] M W2 AR YEHoY £A=

o
FAW7E 1 ek v w9

AW 2008~2010 2015~2017
BUE(%) 3dE7F 3HFR
+2() 1173 12.4 12.40 063 1147 1157
DO(mg/ 2) 8.21 8.21 7.99  -0.30 8.30 8.47
COD(mg/ 9) 1.071 3.27 1.32 3.07 0.78 0.97
DIN(ug/Q) 11538  65.82 101.31  -1.43 11342  92.86
DIP(ug/ 0) 14.81 1044 16.83 143 1515  13.87
Chl-a(ug/ ) 1.83 1.73 110 -5.51 2.05 0.96
+2() 13.92 1456  15.06 088 1410  15.23
DO(mg/ 2) 8.49 8.85 847  -0.03 8.69 8.49
COD(mg/ 9) 1.40 1.53 1.83 3.06 1.41 1.57
DIN(ug/Q) 14525 14477 11545  -252 12365 138.00
DIP(ug/ 0) 1830 1526 1542  -189 1512  16.35
Chl-a(ug/ ) 4.97 5.08 255  -7.15 4.11 3.37
+2() 1554 1597  16.57 0.71 1559 16.34
DO(mg/ 2) 7.98 8.14 774 -0.34 7.98 7.74
COD(mg/ 2 ) 1.21 1.02 1.50 2.46 1.09 1.21
DIN(ug/Q) 10582 6630  69.13  -462 9781  81.62
DIP(ug/ 0) 16.09  10.32 1291 241 12.65  12.20
Chl-a(ug/ () 3.20 3.38 159  -7.47 3.45 2.08
Z: DO= SZMAZ, CODE 318IMAARTZ DINS 8227|24A, DIPE 8227(9!, Chl-as 2
22T ojnfE
XE: HYBATH, SRR ZARIE, 2t

o

ob
19

_O'E
i

2008 2012 2017

Sl

ISE|

ol
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o2 A F4e A
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=73

&

2719}

4 A= ol
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il

SLEIGE

Hiecia]

bk, 4t

B, v

’
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3

AAE(http://gis.meis.go.kr/ffarm/map) Xt=E Ht

H7EES!

QrE FHO| H Ol &oflM

I= A
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_Z_O

©

193 B

2]

vt Ao AHH 0.25%

oro.
1o —

bR

;

0.43ppm

0.057ppml.=

2008~2010 2015~2017
34 57

(%) 34z

o
28

2012 2017
o

2008

16.62
8.61
1.60

145.19

15.54
8.90
1.51

16.90 0.87
-0.25
124.55

16.34

15.63

()
DO(mg/ Q)
2] COD(mg/ Q)

(o2}
=

o
<F

8.37
1.61

142.63

9.01
1.53

125.62

8.56
1.38

133.38

1.76
0.75
-0.63
-9.85

.
gl

DIN(ug/ 2)

ol

14.50
3.75

13.59
6.85

15.20

12.21

16.09

DIP(ug/ Q)

5.39 2.57

6.54

Chl-a(ug/ 0)

32



RI2 % BU YA FE U YN BRI A

HEx  2008~2010 2015~2017

< si= 2008 2012 2017 =a2() MmE  3qmg
22(T) 16.01 16.21 16.69 046  16.09  16.54
DO(mg/ 0 ) 8.58 8.60 852  -0.07 8.68 8.60

st COD(mg/ Q) 1.14 1.02 1.25 1.07 1.01 1.17
Aot DIN(ug/ Q) 9726 7997 5667 -583 8750  72.52
DIP(ug/ Q) 12.31 910  12.09 -020  10.07  10.23
Chl-a(ug/ () 2.90 2.86 164  -6.15 2.61 1.85

= DOE 8&MAZY, CODE SfetMMAQTE DINE 2E27|AA, DIPE 227121, Chl-as 2
Enlo o|[||%r
A2 HASASH, SraciUtetd ZAIE, 2t EHE
%ﬂlé 9‘;7 Hl%ﬂlﬁﬁ"—%ﬂ NS AJTH AL A3 2S5 vt
Z 2 Aog YePGoL A3
A19] JJrEloHOM 2 HJ QF 7+9] Aol HFETH HQith
AutAQtI A F 10W7F $22°0] 0.63C J7Fok= &<t ey
o AE 1.46C Z7IAE. S2AATFS Gul AQtoA] 20084 tH]
20179°] 0.23ppm Z4% Aoz Yehgoy 1A} 2L 3\|7te]
HHZ 7102 H|wstd 0.07ppmTt ZAskRal, s ol A
7

+= 0.29ppm T4 <F 4H9]

HA] LAub AQE diH] A 28 o] FAES YErilH

SEF7A A BEE0A, EE5F710 S EEHS URE A9t
og 7 o Z H

33




H 2-10) 22 1042 H2[oi 3 L

a
]
T
re
o
o
R
Ol
e
O
1
5
>
N
H

= = HEA  2008~2010 2015~2017
oS e 2008 2012 2017 %?:.%(%) L 34 I
+=2(T) 14.49 15.39 15.95 1.07 14.44 15.63
DO(mg/ Q) 7.97 8.31 782 -0.21 8.21 7.92

2ta) COD(ng/ () 1.19 1.35 1.80 4.72 1.33 1.48
oS DIN(g/Q) 13938 12276 12634  -1.09 12530 134.90
DIP(ug/ 0) 1833 1496 1467 244 1586 1561
Chil-a(ug/ 2) 5.17 4.54 234 -8.44 5.04 3.06

+2(C) 1382 1430 14.65 065 1383  14.33

DO(mg/ 0 ) 8.32 834 809 -0.32 8.31 8.24

olar COD(ng/ Q) 1.20 1.84 144 206 097 1.14
220 DIN(g/Q) 11560  79.23 7841  -422 106.14  90.25

DIP(ug/ 2) 15.48 11.02 14.73 -0.55 13.40 13.28
Chi-a(ug/ 0) 2.67 2.87 1.43 -6.69 2.48 1.70

X DO REMAY, CODE SEAAAQT2, DINS 8297144, DIP= 825791, Chi-ak 2
EELERIE
X2 SIYBAIT, SRAYEY FARR, 2 K

oA AZA

FAY T WG 7 AASAZA A BET A% 2
SOl 8171919] 9] Fastgon] FAUNAY 3 B
271912 A £4719 0F AFANH FABLAS] gigol
7 ehdeh we gEakATe PART Setaa TR 5

FAAYNG ] F7hgol o BUTh SRALFS HI 1097 F
ALl 0.55% dat e FAEBLSSN L s



A2 & 204 AAY S U YA BHmRlo| 2R

$2% 9} rAAAQ L oFAH| YA thu] oFAlY
Hofl A oF 2.5819) SV UEHith && PN

DA o =4 dEreH, FAEHS
Ut SEF71Q02 FADHAHNA AF 0.
A} 2 39 FtE ¥l 11 F71E0] Oh*‘“‘ﬂoﬁ@l s
duch o 24T SE2U2 FAEYN IR vDY )

i
2 Zow Fastart. 59 20084 7% U 420 22

(F 2-11) 312 104907 ALY o HILTEHA| BE AEIZTA} 2

™A 2008~2010 2015~2017

aie &= 2008 2012 2017 <Sioion aumm 3 mp
+2(T) 1585 1638  16.79 064 1595  16.83
DO(mg/ 0 ) 8.57 8.80 816  -0.55 8.71 8.39
oa) COD(mg/ Q) 1.19 1.1 1.45 2.19 1.12 1.33
U7

DIN(ug/0) 10541 8756 7186 417 9520  82.73
DIP(g/0) 1316  11.03 1410 077 1075  11.65
Chi-a(ug/Q) 434 327 18 -88 405 236
£+2(T) 1594 1620 1673 054 1596  16.47
DO(mg/ 2) 857 867 859 002 874 867
%‘j' COD(ng/ () 1.20 1.16 130 0.89 1.14 1.26
DIN(ug/0) 10639 9240 7977 315  97.09  92.92
DIP(g/0) 1327 948 1245 -070 1099  11.16
Chi-a(ug/0) 362 355 1.8 -7.12 352 230

7 DOS REMAZ, CODE SI5AAQ72) DINS BER7M4, DIPS 8E27(91, Chi-as 2
22U ojn|gt
Ri2: SfUERBT, SRR AR, 2t U

35




A 22 FAEYNG Y vy GolA] vt £E0R F
7FetqiTh. 20179 71 AT 22 AP Ho] 15.89C, FA
HdRs] o] 14.67CE 1.22C 9] Zol& UEW #F o8] +2%
7F Ak 82T FAEYAGoA HT 1087 A 0.89%
9] FaE&E UEhin Zastglon ol RIS HaE
o] oF ouff f=Eott. SFSFHAA @ FEFL FAUR G0N AH
T 3.88%9] F7HE-S HoH, 20179 7|& 1.6ppm $EOZ 104
ZF 9F 0.46ppm 713t &&F714Aet 277, S22
Hagd FAGYAGAA o =4 Yepgton 1 £2= FAuY
Jofduey @2 fFolrt. o|F Bof FALHAGY AF2 &7

711 eg=do] ¥4 BEAA ] H2 Ae & =+ A

ofl FI

p

il

(F 2-12) 312 10407 YA o HILTFHO| X5 AT} 27

on

ke st= 2008 2012 2017 =ANE(%) HLF 3 TF

+=2(C) 14.80 15.52 15.89 0.80 14.91 15.80
DO(mg/ () 8.40 8.31 7.75 -0.89 8.29 7.88

ofAl COD(mg/0) 1.4 105 160 38 106  1.29
2% DIN(g/Q) 11068 8699 7340  -446  99.18 8857
DIP(ig/0) 1544  12.82 1381 -123 1271  13.01
Chl-a(ug/Q) 404 325 176 -880 354 218
1) 1372 1425 1467 074 1368 1427
. DO(ng/ 2 ) 818 834 811 -010 829 825
OFA

;’é COD(mg/ 2) 1.21 1.93 1.50 2.40 1.06 1.21
z DINWwg/Q) 12497 9091 9570  -2.92 11467 10538
DIP(ug/ Q) 16.42 1172 1501 -1.00 1443 1413
Chi-a(ug/ ) 3.04 3.30 162 -6.76 2.97 1.99
Z: DO SEMAY, CODE &l51RAMAQTY, DINS 82271A4, DIP= 822701, Chl-a 2
22T ojnjg

36



2% B YA e Y YN BT A

= YAtaehd 2 201349 7R Mol s ol Wt 201497
B ojAdHs] fR717F eI 19 92 FAojS AL E ot
BB7HE AAIS Sl oS 7 FES FSH7ISHAHTOC
Total Organic Carbon)?t AASEAS F 7HA oW FEE H9
w2t oj e E 1MEH2E U

FTH7IGATHTOC0)E 5ol A= F71=9 4 TAHEES
HAFE 4B AoE 49 o AXxE UEUE A
t}.33) 5}shaAkA @ F=HBOD), AY3Feha 4k @ F-=H(COD)o W
o] = EYERt S XISHA] Y= T FIEY F
H3dow 71E f7lE SN vle) AE€x 4
o] A717k Hito] 7hsstet.35

A ASEA5(BHL: Benthic Health Index)= =UoA 7Hit= Ay
=oH4 BV O R AAA R BEEHI Q= AMBIITI &2
92 iRt ol ol 7R FARANA FA s f71E2

A A o maAQl Ao Yerteho

==
N
o

33) SARHL S|, SFABSIEUAN, ‘ERIIEHA’,  https://terms.naver.com/entry.nhn?
docld=627160&cid=42361&categoryld=42361(ZAL: 2018. 12. 18).
34) SIELUSKIAUSAL BEXAZUAE, ‘EQT|EM | https://terms.naver.com/entry.nhn?
docld=1595783&cid=50330&categoryld=50330(ZA4L!: 2018. 12. 18)
35) SHUAR, TOJEREAE L AL 2 KR S8, 2013, p.18.
36) SiYpAE, FOINBIATIE ZAL 2 XA 235, 2013, p.21.
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2. {38 ogaE 24

1) 05

ol RtE7|gto] T3t ofFoFilo o oY gt At
AEE TOC 71 S5°l I3ttt dold2 F 5571 ofge
A 35704, AR A, A 7L, S5 SAHAG

AL TOCY HY7F 5~31.75mg/g dry2 HA| A G F 4]
7F 7P =3 1 "9 9A WA e ol 2~4580l &5k
FEOE 3, 4539 ofFol disiAe Aol AlFRlTh AE
1~3.33mg/g diy2 1585° fdsh= +E2= UEht. e
6~11.0dmg/m dry HHYZE TOC7} A=Y oW, 17/4E A|Llo
£ 155 =03tk 52 TOC7t 6~19.07mg/g dry HHE RA
= olom 20149 170404 19.07mg/g dry7t HEH A= AlQsty

L 15F 429 Mg

(T3 2-4) XIojE =S ORUAY EQ7IEAY U ONEBWIIST
TRl mefe drywt.
35.00
f
30.00 ° i IV
*
25.00 § .Y
* + m
20.00 i — mHEe
+ Lt
15.00 * o ==
. < 5=
10.00
5.00 X ~
u I
]
0.00 : - T T )
2013 2014 2015 2016 2017 2018

AE: FEpsty WEXE, 0 Y7 F1lsiE
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T2 % U PAQ BB Y YA BB 2T

2) iR
NFEFH7E i gl o dse® sfFrAte Hw, @l
2%, 4372 o gedHrt A-A A A 10}%13} o] & ﬂ%

AL oz ARRAE LA RARAES %5 e
Al 337 FHT A ol Ad, Y 149 SaAgA
3071 xlol ATt

57 7HFE &2 TOCE 1.95~15.05mg/g dry= 25+ <
N = Astile BT 159 w28 UEtHth viF 5514
FAE TOC7H 7.35~53.9mg/g dry® BAR7F A vrebgton 27
Aol 155 oIt E3 157] AHo] 457 29 TOCE

Ho] ;EOo AuloA Qo] X3E Aoz EAHQc)

(28 2-5) O{EE HRAAY SR7(ELT H OIYEETIISE

Ti2l: mg/g dry
60.00
|
50.00 u
| v
40.00
|
|
|
30.00 : .‘—.—Ii
L1 |
oo Y
N/ il
10.00 —‘—ﬁ&v—’&"v—‘l
* g
ot e % & I
0.00
*ItER|(HE) MR, B8

RI2: SHAAR2016), TR X SHERUAR OFIEZTIL KA ZHY 911, pp. 21~27
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3 mdF

S YRR AN A ATNAE WIRFNY 27
449 AUES A%t TOCE BASIGT o 5 AL 177
47, AR 10/ 3Hoz WA, vleE, ouksol 5 YA

2%, 24 5 AE 9dHFFAGe TOCE 1.3~16.55mg/g dry=
258 =9 3 HES A3t 77 AL 157 22 YEY
o}, MRt B9 QIS WG FEFAGS TOC7t 17.6~26.1mg/g dry
2 7Py we Fo| 357 £7 Zos Ba=glch Ak 0YF
FAA2 TOC7F 32.6~63.1mg/g dryQ] AL2 EAHEo] e HH
o] 457 %:29] Qo] WAH A0 T et T3t 4539 7]%
%91 20mg/g dry9] 28] &2l 40mg/g dry ©]4+Ql AH&o] 571 A
Hom zAbE|o] s WdRFAGe] 0dS B 4 Uitk

(O 2-6) X999 OIJBAAMY ZQ7V|EtAZ U HESETIISE
ch2l: mg/g dry

70.00

]
60.00 u
50.00 |
m N IV
A40.00
30.00 =
+e
20.00 -—9—4—0—*%;,‘* m
il
10.00
I
0.00 ——
A2 o+t EE mEG

2
0%

X2 HYAHR(2017), TSR YA OfSSERITIL XIZN B O17,, pp. 17+19, 2627
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H2d =4 MY sig 2 SHAHT aE8eEe 2AE

27 AFSFH7E AMA 2 AFE A 71 vdSAE S
N AH, ST ud 2 4 A 1070 BA, sid AR FA
57 A 5 F 2071 -0l g TOCE A

HEFEAT A 2AHET 2E F- 9 TOC?t 17mg/g dry vl
o w EAE0] 255 oJUlY #ES EHh v9FAE TOCE
2.45~16.65mg/g dry2 153 9 -0l 6714 Ao =2 YE
ot A2 TOC7t 8.7mg/g dry= WERRTh. shte] F47o) A
F5E AMTEAST 2AE A8 &9 AES AFS 2= A
4 2t AZZE 7H TOC S&0l A9l & HAlah F4179
TOCE 3.6~8.05mg/g dry2 FAEo] HApZF A1 % 153 &
9] #4S HYth

EH2l: mg/g dry
18.00

16.00 * *

14.00
12.00
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b 1, AE9F 2), 20169 47RAREREE 2, Zhekal 2), 20179 2704
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P9 YRS ST ok vkn WYL © WAAR 24 5
FE ATENS S} AT ool

EH| £ (Buoy part)
- 71N, AEE, XEREX2|7], CDMA, GPS
- XHE: E2|FsHHIE(PVC) 8 mm
- HEf: A"
- 37]: 600 mm, H 1,600 mm

HEE (Sensor part) !
4 FEAN, MMFH 0], MMSILE, ARt 1
- T B2 (PVC), O (ACETAL i
- HEf: REE 1= 1
37]: W 600 mm, L 900 mm H 320 mm :

8% H| R £ (Bottom Mount part)
- BiE2| B SIRAES

- EEN: AEEYIY A=

- XE: E2|¥SHH| 2 (PVC), SUS316 30x30 &
- 37]: W 600 mm, L 900 mm H 320 mm

wh

X2 FYSADSIR, 201841 YA ST FAYT BQ Y24(2018. 6. 7-8) WEAR
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392 4% 4 Sl+= MOMMonitoring - Ongrowing fish farms -
Modelling) /\]_/_\_Egﬂ zo —?— St qu-jal ng s 5 & 9]

= =

ESt ofFE olddtE olFe & Fagsy| A o ogel &

(Directorate of Fisheries), 2A]&9F4d4(Norwegian Food Safety
Authority), ¥4 (Institute of Marine Research), =H2stA
4 (National Veterinary Institute) 53 7123t €2 TAE 345}
11 tk(Saleh Alaliyat, 2014).
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Intermediate zone

C-survey

= |
[ |
I__A’I Local ZOI;[IE

B-surve
|55 y

o B

5- el Y s el

- 2 R,

A= =290] 245, Nordic conference 2017- Aquaculture HEXIZ, p.19

290l FAAA BTt 11 2ol Al4lshs Hie E A4 4
AAE VA= JFE BUEHSH= TS e ok oA A
33 MOM -2 NS 9410 & w2 4] ST =A ASH
=o] Ut MOM W FAAAHY HIR offff &2 1 &% E=
9] A PR = S RUEHSH= WHOR FAoj HUFE
< 5% &4 B 8T ¢ e @S AT 5 A 4,
NS 941091 “olH B-ZAMES FAAA HIE o =& 11 2o
s HUE Pt 2APEolTh o] RAMH] TEH AR Rl
Aojgo A BiEEE o @B WL uF oz vhggict EgH
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H3E =UQ LAY SEHH ARIEA

o] ZAPHZ MZL Ao FA o= AldstiAl & off T2 ARG
b thEO & NS 9410 T NS 94230 A€ C-RAMES B-&
APol s Hoh W A HS STTh NS 941000 ¥ C-FA
HE o}et B4 78] AEol o e HRA viEol tiek 2AF
235, NS 94230 AolH C-RAMEOl= 4 ZYUEHFHS ¢
AhEs T ZARE EZSFSHH(Wilson, Magill, and Black, 2009). 1
oo =9ole] MOM AlA®2 Al MET Al NS 9410 E&
NS 9423 9]0 %= ISO 12878, NS-EN 1SO5667, NS-EN 1SO 16665 &
9] 7]&% &3t HHelgeland Havbruksstasjon As, 2013).

o

(J3 3-9) =29I0| Haganes MOM (B) NS 9410 Z=A} At|

) Mutuongppdree_ C_| Ouml dus | Ny by | Seem, g s | Anogpmpumpue e v | Panod | s t N
(a) Haganes FAIX| 2|2 4 (b) Haganes J}__I,ig%l 9
" 1 " | @ [Bemg [ Ferme Tas LRI T L

]

tl\

(c) §% 7IZ Haganes YA{XI2| 3DSHM X[ (d) §&5 7IF Haganes YAX[2| 3D HAXIS
X2 : Helgeland Havbruksstasjon As(2013)
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L2golo 23y HHE dF B7Het HHsi = =] &
A AL YA Y= 71FZHE(Ministry of Climate and
Environment)7F EESHaL QUek. T12u Ao Aol dHHE &
BYFB7HEINL T L2 o] SAAIYFARR Aksto] &4
AF4(DOF: Directorate of Fisheries), 7]32g5 Aksto] s e
4 Q9 AZXAIHDepartment for Marine Management and Pollution
Control), :=2¢0] 33 %(Norwegian Environment Agency) 5-°lA4l
Fofstal Qo

LE29o] HAF= 1999¢0] EIA AAH THE 4 -HAsHL,
O AAE AYFR=E o|gstitt. A EIA 232 o FeH B 71
I3t EC Directive 97/11/EC2F UN ECE Convention®] 7-AF<
wEc}.45)

L290] ElAx= kE24lo]l 4 A4l 71" 7=l w=t
36,000m" = 1 o9 §42 7H I s FA Ex= 48,000
T= 11 o9 842 7 o]F 7hett BRA] o] Aol A-8H

o 51 F57)%o] EIAZH Basht 2, of
1

EIAS| 3t 7#A4] Eo] 95 19734 o]F QFoHL2 19814, 1985
H, 2006 Al ZHElol A4 A NZEAH. LEHE AojgAly) &
A" JASS *9H EHo] #H3E FA(The Operation and

ok N

45) wwwunece.org/env/eia (ZA: 2018.09.01.)
46) ZH35|, TOJAIHZ|MA L M7 9ok St s, 2014, P. 73
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F7H o= Le2ol= 200397 200610l Al e &t
FAAFT A" 7R A gt 4 BES Fshe ASA
£ AFsHH. 7] QISAle FAAE Higt 7led QFARY
(NYTEK: Technical Requirements for Fish Farming Installations))
olg} &=t NYTEKC oJsf Al A2 /NE FAA ol tiet
FAAFT ALRT 7] Al tigt #& Q55 oot gttt
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48)

49) MM, p. 62.
50) HHIA, p. 62.
51)
52)

0z

ZHOY &5t 13, 2003, p. 61.

RIBRE 72019 2 7|22 42 SR, 2013, p. 88,
SUSAZS, TAMOANRIS A R 2 KISAYA 617, 2012, p. 256,
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2) YA =4FE ASHA 0K

QB Z P ES|(MEL: The Marine Eco-Label Japani= A<
Sehn MY Qb FAY PAS FAs] 95 AU BE,
A, aHRE A F2 5ol sl Q5E ste FAHHER
(AMS: Aquaculture Management Standard)2 WHAA|A o A=
o] FAFEE MIE 95E A5 919 5 eah 9E ee

St 0k MLtk 3 s A FAO Y Sl g o1

o ‘ﬁo
o

ot F(1995)3 FAO FAIRIS 7€ 7Hol==t9l(2011)e Harst

o, L&A 9] FA At ‘:}J < 25tth MLE #5352 ASC

oF 22 22 FARIT BETS] A 52 1okt MIE &

= = =9 A5 HESI] sl

* FAO F9] Q&= A o] PFE 9t 1+ (FAO Code of Conduct
for Responsible Fisheries)

« FAO ¥2]91% 7]& 7to]=&I(FAO Technical Guidelines on

@

Aquaculture Certificaton)

« 2249 ¥lXut3 E(GSSI Global Benchmark Tool, Version 1)

* WIO #9944 749 F543(WTO TBT Annex 3)

« ISO/IEC E#3} AR FH(ISO/IEC Guide 59, 1994)

* ISO/IEC 17065 A& B7F - AF, ZEAA 9 AH|A QIF7]
THISO/IEC 17065, 2012)

* ISO/IEC 17067 A/ B7F - AF 45 712 € AlF ASA=
A2 (ISO/IEC 17067, 2013)
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AlE) 10.5%, SEH 10.6%, HBACE A5 9.7% THHGEFAL
24k A 15.5%, ZLAGEY) 2.9%0|ch. AR SR AZ 1=
FE= 1Yo AFsI= 7= 12.8%, 29 18.6%, 39H 27.5%, 4
32.8%, 59 °l4 8.3%C]th. AE FEHAY AWl E= FHEA 71
o F= 7MY 7t 3%l B3t Ao =2 yebgth SEA] A P&
T FGA/Bl/FA/ AN AT L 11.3%, 5 Do A/ZLE4 /7153
4.5%, AE/71E2] 48.5%, 39 TR /AR AR 12.9%, 7S5
11.4%, SHAY/F4] 11.4%0|t}. A& gHA9] s&(Ze<,H) 155
W(EE EF) o5} 17.2%, Hist 71.7%, tiskd At oAk 11.1%°]
of. SEAY] d¥d A5 1508 ¥ ulgk 15.4%, 1509~2509F ¢
ulqt 24.6%, 250%H~350%F ¥ w9t 19.8%, 350~500%HY ©]qt 22.9%,
5009k 9 o4 17.3%°1ct. 7 B8+ A5 2508 9 |9k 15.7%,
2509H~400%F @ w|9t 25.2%, 4005t~600%F Q4 w9t 32.5% 600
T~800%F ¥ ulwt 14.3%, 8009t ¥ oA} 12.3%% YERGT.
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e A SE)  HIE%)
T (1000) 100.0
2004 (192) 19.2
30CH (207) 20.7
A 40CH (248) 24.8
50CH (243) 24.3
60CH Olef (110) 11.0
+ERNE, U, 37) (508 50.8
SHAGY, 5%, 35,45 (109 105
x| TEEET ESELAD (109 106
AR, 2% (97) 9.7
SHERM, 24, ZY) (155) 155
2L (29) 29
S 53 0|} (208) 205
6~10& 05t (158) 15.8
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H 4% YAlo1E MARIQ) QIAIE ZAp
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11~20 0|5t (261) 26.1
21~30= Olot (201) 20.1
314 04 (175) 175
194 (128) 12.8
2% (186) 18.6
3% (275) 27.5
4% (329) 32.8
5% 0|4 83) 83
19 (402) 40.2
2% (409) 40.9
3% (147) 14.7
4% 0|4 42) 4.2
712 (30) 3.0
H| 7t (970) 97.0
Kt /ot /H /M| A (113) 113
501 /AIE|/7| % (45) 45
APR/7|2%| (485) 485
AN H2|X| /M2 ARE (129) 12.9
yrsEST] (114) 11.4
SHM /2% (114) 11.4
NSEH(EE 23 0[5} (172) 17.2
EE Ch&tn (H2OHE 2 o3t x)t 23t (717) 71.7
CHated XSt OfAf (111) 11.1
16502t & OJ¢t (154) 15.4
1509t~2508t ¢ 0|2t (246) 24.6
YA AS 25020t~3502F & 0|2t (198) 19.8
3502~5002F & 0|2t (229) 22.9
5008 & Of At (173) 17.3
2502 & O]2F (157) 15.7
i 2502t~4002F 2 0|2t (252) 25.2
ﬁEEC’ 4002F~600TF & 0|3t (325) 32.5
B 6002H~8002t & O]t (143) 14.3
800ZH & O 4 (123) 12.3

R S2FA NR 24 ZUS HIZOR HX} Xty




Pl
N
X
H
ro
ro
>
|.|'|
X
>
Y
K

TFAstel AES MPstct.

T 10130l A= A7t vl E H2A e oA & oot
At oZBAE S 2 AA7IE N2 FA Eojof geho] tie] HH o
2 FoYgtthe SH2 25.4%, HEolth 18.9%, A og Fo5tA] ¢
=t 0.4%% YErTh A4 S5 B2 74 Bt 71E 5.48%
oW, 3HAYU SH®G, ®, DS AT FHELS F 77.3%°]t.

T AT FEES A3 @A £50] So1EAY BEEol
dolA et AAREE 945t HF2Q1 FA7L o]Fo|#of gt
oA SEAY 76.6%7F A=2Q1 £A7F Basithe Ao st
+ Ao YEh 4ds] 37 A0l

(22 4-1) A0 THt BTS2 25 - 1

4

L)

1. O{ZH0f| O|X|= ms|7} HE HSX|2t5E O{==HS
oSl AL ojEEIEE @ EA|IF|E JHIUe =X|g|ojof s}t

e 25.8 26.1 254

18-9 I I I
2.1
1.3
0.4
— -_— [ ]

Rtz KT A

82



bal

I OF

=

A4 104

0
0z
rior
oN
=
m
>
1%
1o
Hl
re
ro
1>
H
R
Pl

o

J

(d% 4-2) 2tA0f et e 82 28 -2

2. 22| FEES 2ol Fxlle] £50] SOISAHL EEF0|
HOX|EEtE THHARES 2T HSHe FX17} 0|F0{H0f Tt
(G ]
28.6
25.2
22.8
18.2 I I
3.2
1.7
0.3
fad - [
@ @ ©] @ ® ® @
HAo= =t =
=o|a1x] or=rh gL CLL< BE SE>>33>>>> HEoz S9|3H}

=PRI RS

3. B oFOIM e FE2ET HE2E HiE 0[0| Dj2fol=
o 2 =48 7k4 & 20olot
(Ehe] - %) 36.1
29.1
19.3
12.4
I — |
@ @ @ @ ® ® @

H¥o=

=o|5x] pr=rh <L L LLLLLL< HE >E>>>>>>>> HHe= sevch

ISP RS

83 N\




£} 4G4l AT Fol AzbolA bR o]elg 4|
oelet B solof gehe] sl SEAe] 79.20%= Aurks B
Aol Wastths A4S 2T YgI

2o 57 A BEA SHPE F2% AARASS B
ofof gehel tha] AR FORIth: SHL 31.2%, BEo|the
0.7% Ao Fols eHeths 0.1%z ekt A7) —Eu uﬂ
e 74 W7 712 5818018, FHAU SHE, ©, DN

l

3t SHES T 88%°lth. ol= AR EA7HA= U7t 51@
WEoHA] et E S 2% AFAR 4R H S Eofof St Aol
ofdl 7HA=ta & 4= Aok
(O3 4-4) SZ0| LSt B M2 28 -4
4. pLXF0|L XpaA 2 S0] AZHIA| ofFE oS FX|
pErigts 2o x|o{of Tt
(T2l %) 2
26.5
23.7
15.9 I
31
1.5
o3 — [ I
@ @ 6] @ ® ® @
gﬂ%xilg?_fsq << C << BE >>>>>>>>>> HEYez Foldich

Rz KX 5

|/ 84



}

R 4% Aol

J
0z
rior
oN
=
m
>
1%
1o
Hl
re
ro
1>
H
R
Pl

(23 4-5) 30| i = B2 28 -5

5. 7t 278 4Estx ¥t SR XfAXEES
HSE|6{OF StCt
(T2l @ %) 337
31.2
231
9.7
0.1 0.4 18 l
R —_— I
@ @ ©] @ ® ® @
HEo=
|%ﬂaﬂ$5ﬂ B R B >EEESE>>>> HXo= Soct

PN=MPRINES S|

3 6FIEAEE Azt FeetE AARpAk] dis] BE |
T dAe H}%'BHOF Sl oist 89 Hai2 78 ¥ 71E
5.69%0ld, 3AHA SHG, ©® OHE AU SEES F
85.3%= ettt

(I3 4-6) BHZA0H| CH3H EHE M2 231 -6

6. Fl=Lef 7 HZSHX| BFodte XpAXPLO| Chs 2E S
2| X2 opsfof sict
[S=E 5]
26.7
12.6
02 0.4 1.5 I
- - —_—
@ @ @ ® ® @
HEo=
%gﬁx|g5q <<<<<<<<<< =E >E>>5>>>>> THe= Se|dich

Atz KA 2

85 N\



DY J(FEES 4G4 ol 5 o] U Fvhz 4%
SA%0] AP e ol 4 ool Al Ao otk
ST 3.1%, HEoITH: 18.5% WA 0= FoshA] Hethe 24.4%
= ehdek, 24 859l Hake 74 4k 71 267800, ¥4
20l SH(D, @, O A SHELS F 65.8%0lck

(O3 4-7) 2HE0f| et B B2 Z8 -7

S
7. FEET XEXA 018 S Vo E ##Foha 2 4E
SAHE0] AEHX| = A2 0E 5 gict
(T2l - 96)
24.4 24.6
185
16.8
8.1
4.5
31
@ @ @ ® ® @
FHEo=z
%ﬂ%}xl aer) CLLLLLLLCLL BE e HX¥ez st

=PRI RS

= 8@ EuY g o] WAt E A F 252
271 A8 AdAtee Jdsior dthel Batgt2 7H B
3.1740H, F44< SHO, @, @) A=t SEFHES F 57.3%
oltt. 1§ % A5 A&l FASAL, f& HEZ AR AL
Ao A 57.3%F BAHCE AZsHe o2 YeRdt
= I@EZA = 7IexE s 23] sfdE Aolchof et
S B2 74 "t 71= 3.078009, FAYU SHO@, @, ®

|/ 86



8. Edmhu|L SF Lol wYsiCat: UK &
=2|7] 2|8 XtAXAE HEsHof ot
23.6

(el - )

20.9
18.2 18.2
9.8
6.5
I 2-8
@ @ @ ® ® @

HEo= SOt ‘

@
<ceC L L L L HE FEEEE>E>>>

HEo=
Solatx| gsch

Atz: KA 2
(8 4-9) &0 3t B HF 28 -9
o, HABAE T 23] xp3| HZ” Holch
(9 - %) 235 221
18.9 183
8.1
6.3
I I 2-8
@ @ @ @ O] ® @
HEo=z = =
So|3}x| 2er) CLLLLLLLLKL =2E >E>>>>>>>> HHoz= S0t

Af=: KA AR
87 N\



523} 10@HEEAE 3 AFEEQ] 3HA4o) gt gzet 5] &
E2Ql Hsto] oJsiAgt sfAd Aolthol sl Mo R gt
L SHL 19.8%, HEO|th= 21.6% AZ o7 FoIA] gt
2.5%%2 Yerdth 454 S AsiMe AHEY BEe BF
o] FEZAI ¥} Qlojof Ftrhal FERE HlE-2 65%°|tt.

(23 4-10) SE0| et B 22 28 - 10

10. FEH= 2% ArghSo| 30| ciet Ef =9t #S 2
TEXHQ Hao| oM sZE Aot
(22 - %)
24.3
216
20.9 19.8
6.6
4.3
= n 1
@ @ ® @ ® ® @
Huom
Solahr] Eirt IR S R R HE >>>>>3>>>>> HHo= SoTt

X1 KR 2R

A0 g5t HE BAE7E Qoksl Stz fREe shAT)
= = o WAL YIS %/\]ﬁ} %xﬂ/\gxg 3 Z(llloﬂ

88



st = @Aldiel WaBut ofyet HlgAte] |71A] A

2 % 9 3 Baye ALsk Aol

T

2

2. 7RI ELE

NI FRE £4E A & 7 2F2E A5t dEe
AFstAtt. % (LH=LESNA HAl 53 22 o7 EF9 7]
3E AZghel s mff F8siths S8 4.8% HEoth:=
36.6%, A5 TA5HA] Gris 1.6%= YEesTh HA SHe Hatgh
<= 74 B 71 4078019, 384 SHG, ©, OH) A=t
SHES & 54.4%°1.

(O™ 4-11) OIZ7IXIY Z=0) Citt 228 - 1

1. QUIUS0IA LAl S3H 2L o7} #E0| 7[3IE NSt
@ % 36.6
322
174
54 4.8
. = B ]
| |
@ @ @ @ ® ® @
HEos
%EIEIII orer} <LK 28 FEE>EEE>>> HEoz ot

Atz KA 2

89 N




B 2SR AAXRA Fedtthers 2ol We
st 8w 23%, HEo|tt: 14%, AF Faskx Yrhs

0342 2949 SRE, ©, AN HAF SRS F Q29U
Urehget.
(I 4-12) OJR7IXIQ] EQE0 ChEt M2 25t - 2
‘2_ $AEMBo| AAIKHEN %Rﬁltl"
(542l @ %) i
27.1
23
14
0.7 >2
03 .
e i [ |
@ @ ® @ © © ®
%ﬂ%xilg?.fstl e BE 3333333333 HXo= Sogt

=PRI RS

3 301 AT 1L AAR ZFe 7HE Adeho
- Sa5lthe 2 21.4%, BEolthe 15.9%, A5 8514 gt
£ 0.5%% YERtt)

T 459 AAnSS 95 AFEF o2 A 7HX7F Qo
s m$ F5lths SES 12.4%, BEolt= 21%, X 23}
A gtk 03%% UEhETh A4 SHY B2 7H Bt VI
5158019, 34 SHG, ®, OH)Z AHt SHES T
72.4%°]t}.

I/ 90



M4 SHHT EHAE =T QIME ZA
(O3 4-13) (71| S0 et 82 28 -3
‘3. ofFF el XAFAS 1 THE S 7HX S x|t
(%0 30.5
28.9
214
15.9
05 0.6 >
—_— — .
@ @ @ @ ® ® @
%ﬂ%’iﬁ&fﬁq <L<LLLTLLLL HE F e HEo=z Sosct
PN=MPRSINES S|
(a8 4-14) OfZ7IX|12 SQ=0f tiet 2= =& - 4
4. [t S2| XANES T HSHF2EM ZHX|7t At
333
(9l - %)
26.7
21
124
5
03 13 .
— |
@ @ @ @ ® ® @
Hyom
So|5x] @} <LK HE SE>>55>55> HHo= ot
91\

PN=MPRINES S|



2 SPEA ATE 9o Bast oA AT oA T
7 Qlehell 919 Fastehe SR 17.5% BEolth 17.1%, A
Fa5h) gkt 0.4%2 338 SHE, 6, DN HeF 3
£2 % 80%0t

BF (AGFUENA o1, HA 5 4] BaS AgAhe] o

2 Fas5ittE SEL 18%, E5olth= 17.4%, A8 F$25HA] Ytk

25 JAENA 4% 5 we 49 Ak e Fas)

= SHZ 20.8%, HEolth= 15.7%, A5 S35t Eth+= 0.7%
2 Uehgth AR S0 BEghe 74 Wi V1% 55300, 24
49 SHG, ® DN At SHES % 81.6%It

(O3 4-15) OIF7IX|2 ZQ=0] tiet B2 28 -5

‘5. e HALE 2Pl 2T SeX A4 E2E2M ZHX]7L UCH
(51 - %) 328
29.7
171 17.5
0.4 0.6 1
— — |
@ @ ® @ ® ® @
Hom
%ﬂ?ﬂxl e} e <L 25 B HEHLoZ STt

Atz KA 2

I/ 92



0z
;
0

Y

3

o

0
1=

3

oA

Xl 4

-
==
ol

(2E 4-16) 01F7Ix1el S0

USOA o, HAl
307

6. x94T

(E5l - %)

174

3
®
ofgtck

- |
@ ®
B ez §

@
HHe=
So|atx] Srer} R

—
r_ﬁ
nx
Ao
Ho

PNEEHPSIN RS
|

njo
=
oH
r
b
n

(Od 4-17) O1Z7Ix1el L=

7. MEHEWA AZF S B2 A
336

a
(49l 2 %)
27.2
20.8
15.7 I
@

0.7 2
— |
@ @ 6] @ ®
ey << C << BE
93\

SeIBtx| HErh

0

PE=HPSVN S|



A9 5 770 EFl diet VA Fakd At 2483, A
SHAY ditkee ol gHThE BRES S
ofgel AH7HA] SHEE AR Sl TS

o] Bk QI Ao WY 4 rk

l0jR} il ALY

AgtolRrol Fl&at BEqA BAAE F 5 EFOE 7435
of AES XPsiqict.

g 8HsHAAE A 012@1 Fl&ol dis o1g A Bzt uzh
of thsf 4ztet Holths 62%2 7P B2 S5 AR5t e, o
S Azttt 24%, _HLEOIE} 13.7%, A5 2 Holtt 0.5%, A
& AzbslA] 9tk 0.2%9) <02 Yebgth AX 39 FAFE 5
d B 71 1918082 BAARl Ao=w Yehgth

(O3 4-18) HOMOIY gzt HECHA0| Lot BF 28 - 1

(. HBHHALS eotoizol H0 cis) oA MIsHILITE

e Mzsix 2t | 0.2%
Mzreix) g "ot | 0.5%

wsoct NN 13.7%

Atz KA 2

94



H 4 F UAOIE SZRMARIC 201 QAT FA}

=% AFAsHAAE A BH= ‘E?_POVH 2 Ex FEo] A
SHErd ge g dupt AZsid Aoz AZsyzhe] disiM =
- A2 Aolr= 48%= 7}74 g2 SHE AAsHeH, 4
oIt} 44.9%, @ 722 AT Aol 6.4%, HZHA] &=
0.5%. XM AZsHA] o8& Aot 0.1%9 &£C& et

T2 58 B 715 1670 E w2 AFE2 1l
HAHog Azrsla Qow, A7) ¢ otslE= AL

A0 2 UERT

(2 4-19) IQNOIA} H& T} BETHHO| CHt M2 28t - 2

0. FSIAME S} AlEf2 plotofsle] 9 T 20| AZECH goR
njL} Az T HOE MZSRILTR

W S T B S92 Aoon, SAzel 59
g 237] 27.3% OJYBEIHOIA HEl: HBol} 2x 5
15.2%, FHTGOIA Y el gek @ ARASG 5%, Y

L AAY RFRE AL 3%, KES] ANEE 0.2%9) 2O

= YERdT

95




(2 4-20) SIH01Y Sliat HEL 0 CHE 42 28 -3

‘ 10. FSIHIME Hotold 2| 7k 2 A010] F10[2t0 HZSHLTk

SAZRE FULE 4gs 4 ZoH I, 48.8%
SXz2e U 227 NN 27.3%
HYEsIHYM Hals a8, 2o 5 I 15.2%
AT M waste wzto] gat ol AtzAre [l 5%
sfj4F £ gAl0AM2] §78E An M 3%
QIzte| HlutEE | 0.2%
Brl2E ns g | 04%

25 [01%

Atz KA 2

23 1I(HAMA = A5 ABAAEA A A6t vt
E= vtk 7] o 2 A2 ao] tisiA olb Hx U SIHY
7hell oA & LEr= 61.32 7MY B2 SHS AHA[53oH,
Za G At 23.2%, A B2 14.7%, & 43 0t} 0.8%9] &=
o= Uttt AA SEY BHgS 58 B 7€ 21808 B
Aol Aog vEhytth

B 2F A vt B virh2d])7] oA 9 Ao
O g A Fglo] M F8sithal AZstAyzhel disia= LdEd
I 27| HER] gtk FUES] M} 47%2 7P B
S At on, edat A7) AYE At FFEe; AR
A9 75 Aot 2 SREE 24.7% ¥ 2 7] A& A
22.2%, LA} 287] A gt R SH 5.7%, T He
2 A 335} 0.1%2] <22 YEstTh

96



M4 QA0 SzihiAeio] 20l o1y

(O™ 4-21) A0 Fl&nt HECH0Y| Ot ME 28 -4
11, FASHHAS 5L XSRS Algisls Hictog Fx
HiCh2] 7] of 5L Ha|ChAol CHhA Of= FHE ¥ YELITR

woy ozt [ 147
PNE=HPSIN RSP
(T2 4-22) HQIONE} B2t HECHROY ChEt S 23t - 5
HICAA2]| 7] offtdh S K2|cf e =M FHEH

= s = RIS0| oAl
et A, KRAIEe) 715 25h
” [ aa1%
BuEE
ez sy I 222%

s I 5%

Lo} #27] {2 92 Yoo
T AR A Het | 0.1%

Q27| H2|E

wrlPHns g | 03%

a
12. FotHiAE HICtRH E=
=93t Ze 2olo|2}n M2ksIML 7R
LEITN} MY7|S W2 K| $FICH= 20IS0| ojAlHs} ok

NP INESH

97\
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- O

FA o2 AMAAG Ol Hitt A &AL olFYRAHETE
ol ot 2UFTIASHRS o&sto] S A, 2AFTAS
AW (CVM: Contingent Valuation Method)2 &%
FEEo] Higt 7HAE F45hs HoE et 9%t 71z &

slo] St 2ARNSAES 54 Ast & Aua

m
2
N
N,
lo
=
)

o8
o 3t ATHIS Bl EAZHASE B MAEAE BAI &
Y 45 90] 4% AR B RN A Fa A
AN BEHT Yk

O|FJEMNY AR H(Double-Bounded Dichotomous-
Choice Contingent Valuation)?] &EXF-2 4| 714 S o=
TAHEGSS A HA SH 3P dl/ot e HL, yl =1land

;=0 22 Yyepd 4= glom o] figt SERFL offel Ztt

Pr(s,n)=Pr(t' < WIP<?)

=pPr(t' < 2B+ < )

tl_zliﬁ - &< tQ_Z,Lﬂ

=Pr( )

57) KDl SSEXZME, TOHEISEEAME 2I5 CVM BMXIE 714 ¢, STy,
2012. p. 73.

58) Lopez-Feldman0| KA[St REES EE WS 2A(1)~(5)5 SotAl LIEFHLCL
At&: Lopez-Feldman A., “Introduction to contingent valuation using STATA’,
2012http://ideas.repec.org/p/pra/mprapa/41018.htmlI(ZA4: 2018.9.25.)
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H4g SHAHT 2BHEAGES =2 QAR A}

T AR AL 13 24} Hoks 99 ofgely A RE
&m0z ARt o] ohd 59 B FAH o Bt 7

2 7bgstol KDIZE AR alulebgzate] CVM 24 shol =gl

WIP 88 &= WIP 72& ZHH 22 ol3fste H ke= &
o (E 4-20] M= WIP A& oAb Bl 7= & 732710
W AEARAAE E]l SE7H= 26870l 27] AA =
7] AAEY B AZYARE BRI 7 3687H0IH 271 AlA
w0 AZAE EATR7E ASAFT AE Bl 7 27271
1.

2719 A=AR JAE BEAH7E 7] Al gl A=itE
H]l 7= 92710l 2719 B7] B AEAR GAE B 7h

[©)

59) CVM HES 08t B XIF0| T=H XIZQJAL FH OAl= AR ZAS SaiM RIS
oA =i, 2 HA0M= 1RF ZA I 2 B BE HAE 0185101 15% &1t 85%
&2 TOIA0 ME: KDI SSEAZEE, THHIEIZEEAE flet CYM MXIE 7 A
7, AT, 2012, p. 7
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H4-2) HASUE WTP SE 22

54 v 01|—01|H ; 0=I|—0H-I90 0H—|_<2—01|o OH—IQ—OH-IE
HAZH 774 ((!/f)‘ b4 '2(!/3 7134 t('l!/f)‘ 744 ?J/f)‘
2,500 720 72% 22 22% 9 09% 22 22%
5,000 59 59% 31 31% 7 07% 28 28%
7,500 44 44% 35 35% 11 11% 35 35%
10,000 48 48% 44 44% 9 09% 24 24%
12,500 37 37% 38 38% 14 14% 36 36%
16,000 41 41% 33 33% 7007% 44 44%
17,500 38 38% 31 31% 15 15% 41 41%
20,000 29 29% 38 38% 20 20% 38 38%

A 368 36.8% 272 272% 92 92% 268 26.8%

RiE: MBRAXIR 2 ZUS HIHOR XX} 2ty

AZAF QAE BRl 7He & ARAE 2Rl 7 =8
 AZArbg A 7R Y o 3lon, & ARARE BA]
g 7 LR ST AMRE 2ABHITO ATE &9 (R
4-3)3 goH, F8 Aqe olv] Ag& &5 WL Ak, o
L AAA AFAZE Wof e, HEFA oA S AHT
T Ao, oS Arjdel YAs AT /it 5 F2 Hleidd

J
Q1 2.Qlo] EES AWk,

60) OIS MElS TR IRISTOIM STHFEOG 71724, 23t S Al AR OINES X
O R KOS LIEH 7178 DS Xi271E oA BRI 772 ok S
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H4g SHAHT 2BHEAGES =2 QAR A}

H 4-3) X275 QA 71719 ALRE 22

XIZ2HE AR s HIZ(%)
=-35 oo oloO O AAHSIAIHE =

ggﬁ—;jé*ﬂa SO UCOZ T =02 HHSMRE = g7 49.4%
O1ES QEAIZ! FQURLTt LHOF BH 34 19.3%
FEO| OIYHSIAIY FTIS MEE 4 il 15 8.5%
O1EE3t tl= B ZHXI7t elth 13 7.4%
HAIE 0| 42 =0t 0427t Qirt 9 5.1%
THEQI RS A0St 9 5.1%
O10] 45 HOIM ACE HIEE 7Hs40] QiCt 8 4.5%
QA MOl TIMMSS 5101 & XIST QA QUL 1 0.6%
A 176 100%

Az BEZA ALz 24 Z0E HI-C = KA 24y

2) X2AE R Ml FHo| ZAut

Jet EANSE A g o5

o,
stglom 24 A3 mEO| Azt AEA FAL 7T

H 4-4) WTP 2 Z3}

K=HE AR =A% BERA z Pzl
g5 16,824 7216741 2331 0.001
B2 1,000 - - -
Log Likelihood -1341.1162 - - -
HEO| A7t X2oAt 3 16,824

XI2: MREA KR 24 ZIS HIZOR XX 31y
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o2k JNAAIol HiEt A EAE EE T
7FES] AR EYAF AL o]g-sto] 7Hd Bt WIPE F74 5t
ot AEARE 713 749 HIE-Z 73.2%01H QA FEollA AAIGE
AT AEYAFHL 16,82490lt}. o] o|-&otH 7 B A
EAEFHL 12,31590|t}

H 4-5) 717 HF WTP 4 Zi}

= X[ZOAL 7F2 HIE  Oi7F R|ZOIAt 2ot 7Ffmnq
A 73.2% 16,824% 12,315¢

AR M2FAL AR 24 ZTIS HIEIOR XKt AhY

ATOIN EE AT BE AR
T3] AL Fu A o] Aeke Ter Bavt 9

1o

S
EE
L
o
i)
oo
ol
o
A
o
)

-6)2 AN AATSEAL = A7 A A=l 2017
d 7] A=ol oF 1,9529 43 7HE7E Aok ARi7HE A 2l
2015958 204597HA] oF 3309k 77 SIS SHES
17.4%7F 2 Aoz Agdt

(B 4-6) AEE £717 Y 74H|(2015~20451)
TPl & 71, %

e
20154 LY
2015(@) 2017 2025 2035  2045(b) 20454
=2 =ZI=

M= 19,013 19624 21,014 22,067 22,318 3,305 17.4
ME 3,775 3,787 3,788 3,736 3,662 -123 -3.3

B4 1,330 1,361 1,399 1,423 1,397 67 5.0
CH 926 940 975 986 965 41 4.4
QI 1,038 1,070 1,191 1,298 1,346 307 29.6
e 564 573 613 623 613 49 8.7
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M4 LA 2HAVNEAIYES 01 QIAE AL
7t
x| 20154 ChH|
2015(@) 2017 2025 2035  2045(b) 20454
v SUE

CH 579 595 635 668 687 107 185
S4t 420 429 458 473 465 45 10.7
MNE 73 103 166 208 244 171 2354
47| 4355 4541 5163 5566 5620 1,265 29.0
RS 603 621 672 726 766 163 27.1
£8 599 622 695 765 801 203 338
& 791 824 922 1,023 1,09 305 385
He 714 731 756 781 791 77 10.7
e 718 733 768 808 835 17 16.3
A= 1,08 1,088 1,140 1,190 1,211 153 14.5
A 1,252 1,283 1,384 1,459 1,469 218 174
HZE 218 233 288 334 359 141 64.7

K= EAA, Zeh7123A), http://www.kostat.go.kr/portal/korea/kor_nw/2/2/6/index.board?
bmode=read&bSeq=&aSeq=362332&page No=1&rowNum=10&navCount=10&currPg
=&sTarget=title&sTxt=(ZM: 2018. 9. 26)

AF s ARG B ARYAFAL olg3tel AL B W

ol
o}g Folgich. & Wl oldf 43} Zo] 1@ 4 ek,

R} = NRF AT 5) <173 B AR A (6)

FAAY oFATH MAALS 5ol FEEH= SHYL ATF 9F
2,4009) Yoz A=E|

. o PR WIPEY ol s
ZIHE) (2 2)
A 9,524,000 12,315 240,438
7 Q7H SO MY I3t 7474 7IER 201718 7IEOR &
R S2FA NR 24 ZUS HIZOR HX} Xy
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