g g

o

ml
<F

_.n....._.o
4
KI-

2017. 12.



HE 2

AFLFEA A A3

INE TAFHG £89 A7) 9o HFRIAZ AZ

2017 124

S N
oﬂ.‘.ﬁ
=, Bl

ofje
F 5






A7 &

=
RLE

FeE), WgAd A e F)

e Sol 4 WA A

hvA

|

[}
Al me} A F= ARk 8- (Carrying Capacity)¥ ¥

= &3

2. AFel o

o

[ B4 ozdo] 7idg el wet AlFA e} A5+ 677 8, 20161 71& AlFA3A 1,580%

Q1% 4

il

bk, dlyA, H7E

S

O AFx=2 7

=0

!

H

o] oF 50%7}

=T
e

w
i

'7'77

= Al

9]
Hlo

7F Aol M 71 B2 0.440/”1Y

o|J

0 EE HUEE AEA TRl E 3

o} A ST AREAA st £33

Fol o 570 A
9

H] g0, W2 28%, BT} 1%HEE YEE
H

Sie)

%
&

=
.

o
H

Al7F ek 70%=



ol g ez S

=
o

34 FE&H o= UAH, AlEstel wet A #89, Mulx 84

o EZ F& f

<

of whel $73-AEA 58, AM A

[¢]

ojn
°

A
J

o
T

I

NG

yeel

mK

F89 g AFte 2 A AAE A BAAL WAY

KR
L

[ e84

o
X

AR 28 AENA R ol

hul

@ e AgH

o AEFEAe BAFLAT 44

A Al

b, e} %)

Sol % 2 g71%s

=7 ABAA, EA

ojn
R

¢

ofp

o

715 AA

LR

71N ER| o] &

ofy

al7]

il
=
N

3

Holl A o] A& 7hEstlon,

89 3

A2 T A, 22, A8l e

3

o

of

ol
B
0

o

T
-
]
B

, A= o] &Hi7| ARt

CIER-EDE

o

el

HE &

=

53 £8e =

=
=

ds A

H(congestion)

%

oM AT el wet A JhdE

=
=

o] Algst

4 Ree] sl g Aol

E
=

H)

ol 2719 %

1
R

AR o 2R

)

—
o

A e mBo) 5888 24

g7]s met el

ii



(¢]

o

g ol &< oF]

AR 582 Thrd tie) #4904, Bt sh Aede] A dsg e oid lxa
A qtel A8l E7Fsell 7H7] mel FASA717] ofE 9] 2ol AT S+
A 888 Fus|orstes A oA Hof W S|
829 We] o} A wEe] He &3¢ FA FErhs A2 b g4Fe Azl
H, 7E R AbEEH A Q] HA ol g FRAA oM BESHH-E8 I
& B soF Fwut ol A8, Bl H 2JARAAAE T okslr, BF B2 B
Aol 7bA) T whge] @A sk ol A of - Aok &

r-{u
=~
>
il
>
o
ok
k
[
o
ok
(o]
oz
Mo
rlo
>

B[R E A S3h= WHOoZE A A E 429 S(qualitative demand forecasting) ¥ 7 T3]

N

T

(¢]

(¢]

=

=

3,394,130%), 204613l 3

8 ¢ Z(quantitative demand forecasting) .2 TE& 4 U

A £8e15 71Ee AA FHE AR Fuok REFAY 27 A7 BIFsS
BS FE LGN A7k FHAQ who] Y

B FadZ e B0 F48 ARE woz B FA7 s A4
Ao ML £08 ASFE AAD BAPEN £ FFS A T 89
£ SYAFE Aol FHUFY £48 dZE JUBA L ARVAS BN
ARFoE FEY F IS

T w845 7IM T ARIMA 23S ARt 196295 201637kA] 9] A= A5 <
BFA FZ ol gata] 300 F9 2046 371A 9] M BF FR)=ZE AT

W=l #FA ] A9 AICS BICE AHE3te] AR #83 MA A9 HA AAE =5
A7} ARIMA(L1,1) E8& AH83te 85 o353

=l FFA ] 9 AICS} BICE AHE-3t] AR #A T MA HA 9] HA AAE =25
A3 ARIMA(L1,1 2) 28-S AME3sHY 25 =%

W=l #3342 ARIMA(LL1) 28-S AM3shal 91590 #3242 ARIMA(LL,1 2) &3
AHgate] 247 20463714 BEE 300 EQke] BYAM £ S 2T T o] Iate] Ax

[] ARIMA 238 2183 A3} 19629 5E] 2016\ d7+A) 2] AA BA7)17HS AF83te] B33 48

FAST Ay HA BB F= 2030900 26,307,756 (W= 22,913,626 + 2=
247 (=91 32,052,654 + 215190 4,238470) 0.2 &

6,291 =
o ik WHoZ 2001d 1€HE 2016 12¥€71A12] €9 A8 E ALE3Ete, T4 W49t

— il —



20303 ]

=1
T

w3

FA4T A3 A

21,390,169 (W= 169,197,847 + £=Ql 4,470,3847), 2046'dl 31,238,733 (=<l

24,799,525 + &= 6,439,208%H)2] H

e AxE 2

-
[s]

bod, A%

EOZ s

=
=

T&9ol thet g

= 719 B3

0 & d7lA

o
ul

—_—

To

el

s

AAA %3 AFI 5§ 7Fs

4=
|

3

ez B3¢

o
=

.
=3}

e WellA BgA o] ALE-

A=

BelA B7e) sl Y ek

ol A
=~

RERE)

=
R

o HWFA Tt w

k72

3
i

A FRE oy

=

o

O 71&

W

2o 3t

Nr

o FELe APRE LA A|FA

17 &, AFE N P

Nr

“go]

3 AT =

Ao o

il &g7Ho] ]

)|

AR

}

;0.._
;OL

}

HAA /desg AH

o & ATelME ol

N

LOT
-

)

FaL glom, ojo] #H® 4

5

2Ry

)
I

fod, & ATolA

S

el oA

s

&9 te AES Jd9

.

=y
%=

2 A7)= o

do] 23¥<
=9 A4 3 BUHY | dHM A

4z o
==

ANM= A]

=
=

AT
oJEHAH R FE

=
L

[A4E 7]

el

3

H

1=}
=

o

= ¢ HH, &

o)A

ol
N

L
.

s

o=
T

™
ae

<
T

&k

A7

i

=Aoll thg

9]
AA

gHol yehtar

b

A

_iv_



1-8-&
7

L

MR
27} of

hul

hyA

2

0]

b A Q

0]
il

Th oo o
O]:-

()]
%
[si3
=

7|3
A A

o

AFAY 2ol B Frjel Esivh

re

kel
=]
A

=

L

o] AFHo 7 A7

el A= AF= A

1l

1
=
7

bl sl AFEe ke

i

7Fell ut

=

o

=

[}

A2
ta, FAFoR B

o~
T

st AmE At g

]_

0

7holl Wl =RIS0] &

=

=

o

_q]
2], 12

&
A oj2g 24

FEAA A o

7

-
o
A
R
Els

&4
7]
A

]

’

28telof 3
vl 4] A4

A
3
ol
o Al 71& AT

=
=

o u}A|

(¢]

& A7olA 89 arw 74

L G TER T NEg 2
L ~ A F o ® T omoe m P
TG ﬂzAw o ol e oo W o
G o T TN Aoy M
zr It Pry FESEn
NN ﬂaﬂw ,WLHHT W s O
A} o Al 5 ~ o 3 1

L_Mqor © wrmlnoﬁ o}OMMw_fa
For S o N 2
o K& .w_‘_ T " 7&0& 2
ATOWHTM%E._ I:_AI.wJI lo‘l_goﬂ_bnnnﬁ
woop oo O M zn W o om W X
o o iy ™ B —_— e
TEEwE t2E IELT %
= s o o B X

~ L o MEE TR o
N ONR g - Mo o0 X = G T
U I T T oy SR T
~ 10 4 - = i S

= = g o L
: RS R oK R g
mﬁm%ﬂﬂmi Nz B B
s Y =T TYERC
B W W% F R wﬂ(ﬂmﬁrm
W R or B R W §
[ HOR N WNE. BT o
RIS W —ahg
i3 F, toaxs TEUED
SNy = & ® B O W i UG
mumnmﬂm_wﬂ_%w ﬁ.mﬂ%ﬁm T 55 o F

) v
& % cn T X o o woke® oy PR g
TELEE T do B Ny F o2 ow
I T B
= ~ T " S B oo
mo gjo %W do W oW mﬁVEE T o B
Ly e N SR g E kW
TOROR . ® B g A Mo o & T MLW oo
do W WK T o T NN o Ho & wr
o o R oE W S g T WM
% o © o uima,_ﬂolo o
L]

&

o) A 71



]

o
(L
otk
ok
)
2
)
tio
offt
o
=
td
By
2
N
)
i
OE
_]N
o
o
o
2
N
bt
At}
ol
r d
o
e
oy
i)
o
off
&
i
tio

o #FsuRdo)] ofgk A FFAAHA g A, FEIAFY FolERIE 5 FFA o
o] g3 4 e 7IES BE SEAEL F 4488714, Al U A ¢ 67,9971 FA
HAom, 67,9994 2] Ao} Uik e] fo) wheh abs A8 7t A4 8 Bl
(2.0-4.18)E 7|22 AF BFAHNZA A3} =29 B FSYTE Heste A+ A
7k 241823214 FEE s97|E 24 89 27 EEHUS

o] &HIA|E R

MAX A aF2o] NFgE o] ddt 59 2813 F48% &5 A&EH o= guE Nd
Aol & g3tolH, 20182 1332 A FZ7} 3508 YA 1365 W) H oz MukA
3 AFA PR B A 7= 20158 B FolAM 33758 ) FEoE Fiv) o %

< &%
Hu, AR = A= OUrf—L Asto] Mol EFHT G

O 245 7497} /)% weh 248 Aol h2w, AFE AFUE] B34 Frjo| 0
& o °

170
=g, 2a71A, steAd A0 tiste] BHde AR A48t e A

O
i)
E
o
1o
r O
1>
-
N
=2
=2
ok
£
N
Y
-z
N
N
o
L
ol
o
o>
i)
2
=
oo
o
krt
i
b
ot
o
;{)
oft

=]

A A vl o] g e FEOE E2F
o E2&Z AgHu8: 20,990 ¥ (/)
o 2#7|Ae AleAHE: 23,110 ¥ (/9)

o SAY AN E: 23071 A (%)

O Al 7HA8) 288 A58 ZAE S1437] gistel Aele] A4 wIgARe] JAE EAT 3
F7F 150 s, AR B ATAE 2 o1k BUSA oA} ol v A
o AL, WHANA FAAk Brhe $HOE Uehba Qo] AL gl ¥

*@ AA et A= TR «13} Je FEd



@ HE A YA E BrPss
go| @

O AFES BA%, $4% 54 AZshe AT AAD FAAEE ol§3te] Foizl
A ol H F4 T&%??J, SEER S, W)E A g, HEAY AR EL ol g3l
Folxl 27 she] AH Yoig 3

© BYTUA BR ARE AT AFYAAN $AL ATE A830 %4%19] 33}
. (O

o WEATY FAARE HIFoE AF =X 100 sigshs 20108 71Ee] AE nFEst

W g9 A4

o A7 A2l WEL £ 1Y HAYE PAHEARE o 201089 1E B H7E
Al gol UF ARE Pl A4 A/ BA S-S AL

o Bh WA U B4 Aol UlF A HA A A2 HEow srHelel BaH
45 3 S AR B E S50 i AHEHR0T, 20108 A28 =
g1 A SR AR Ee A

o 7} Fold VA oA FHE BRFY R DFELNE, HI)E Al g, S5A
2 AR g Adstel AR Bole FH F, BAA /b W W A HJo] o]

o 27| I F9] F7td st AAA Helo] FIVSHA N, BB 7} Hop ol et 7
A vlagAdd st AAH #Ho] HuHE AU FAFHZE A3

o 7M BEyA o g st 49 o] o] 1,990% Rl FFoll A AAZ vl EEAol
olUelar, 7H A o2 AT Aol IFA FE7F 22705 HE HAAH HAZH

HlE&Ao] Ve 8o Yehte
o &, olgd AAH £o)3 v o) tja DL WAle] Az} AL Boj2 S o], B
@ AAA w7l iR E Aol 810l wakaA 3

6. A2 A9} A|A

O d7E AF A0e goR B3 S50 et B4E AN A2 Ao, 35 &
§9 Belo] 0T A12HS AT F Y ATEA 1 B A Tt 2 SHe)



oA el A

A _WJ MW 5 ,mﬂ oy Nr Mm Mm m_m ~N 1m_|T A
00 T o0 W r 0 N o o)
I R - T Al o L
R i N OO S ~ beooc g
.EL ZT_ ‘_ﬂﬁ Qn_ 50 ﬂAl.._ O_ " ™o EE K o ~ ‘_M_WO
o ko =~ w9 B ) ! ) oo oy w o
T dyg Te  p  BwI G o 2 g
ca T ~ N Ko blo oo ° o wK = R o w50
X %y gy # Tewo 7 SO
oW oF N T O o 2} s o Ko = s o
N R E®m rg B OE¥g % SN
Y TPy owex ¥ FTaw ﬁa T R
S - S W o R

| o N o & A N = :
° = ™ > T = 4
) atE: T 0 Tl aw W e T NS
r roalive m_v_oM oo oo oo — o _m. T ) X0 Tm M
W Po. vE LR gzt B e
&S o_u HE o W._L K o A I‘UIF ﬂ e M m o M P m X
lyl BS ﬂ.‘_ ﬂu.n i M = ) o ET ﬂu T o o 1! 0 o j_H =
H_ﬂq_o% Nﬂnﬂ_/mmkmr ﬁoﬂlz*odldhﬂ,_ o = = B ol D
Sk oymE T M o yasy TR, R B g o ow T g
N ™ e o W -~ P o= = ajo o H o
ﬂAiO H;.E ‘I_ﬁl ,WO ﬂ EO —_ ~O| 1FL & ‘M 1 \UI HD ° OL @ H_MW &O N A_I O_U N LuL 10
g New O X® TR T T A oy AR =oE R L
% MR T ANWTEY Eg awgowoxod X 50
R 29 we B R ey TR L koo, 2O R
° m oAl M YR g B 0w 2 WX By T
MR mm o kN X o ~ T o o < oo T o 2 o) S e G
TR T T RS T 0N Cme o wd TR w2 mOou, <
.z T Mg T TR TN g W TR Wy oo oa
RS BU G WK mE ST Ly WL T o X go o p
CEE WV e g BETR kg 5 S o NEOH
W ol g W o WX Nrom X b TonoR R o ® g ®
TT oW dB T T AT g g WA X T OA ﬂ% = o
2F NN g A Y AR db o= R o m e e oo Moo o
E A o - o W R X AT T =) B
N MW KT e R X = = o =GR BT
o WR T "R T A o MW B o9 o LN W oE 2
Mo AT WBH e PETT mg B0 @ F H T @ §
o o o o W O o o o o 1| S Y] o

L] L]

sol FAlo) 78 5

)\0
]
&

= aA

Q)
AN

EERERIE

=

Al a]lo] sjad ThsAdol

=
jLN

— viii -

f

o= ojojA 1L

A =

.

-
il

=]
=

€8 BN 7}



ol
o

]

o)
o7
L
"

rvgel

)

b, bl 2 7 elE 7

o] Pas

A= WA L A

)

=
)

&

o dHolA 715

of wg #FrL A

&

wgA o] A A

Ul

el

T
)

g 5

A &

3 228 7]

ol A
=

b

]

thrlste ',

2,0005 AT &

N
i

o) T ) )
IAH - “1’_]'07

=
T

o]
=

| ASH5H RdE o o & A

2 350

H

_iX_



= X

i
B
B
K~

&
E

L3

A1 A

28

28

ol

—

SR EEE CEDER

T
ajo
<+

oo 29

T

33

K

4. el

36

43

43

47

. 60

!
N

oH
Mo

63



63

7o
s

R

alo
L
T
N

-

2. A

69
69
vers 89
104
e 199
122
e 130
133
135

- 147
-+ 148
161

-

A5 Al



CAB A1 MFE KZIE QAR oo 2
CAB =2 FIFE RIEI e 4
B 1= M B B . e 6
A8 MEE 28 B T e 6
AR =5 MFE RBREE @R T e, 7
<A 1-6> QIS 0] ¢ BRIF 42, 2IFQl 4o 9
A7 MFE AEN - A O . 10
OB =8> AT K Ol e 10
A 1-9 HMFE 20 HEH1970~20105) ..o 14
A A-10 EANBEIAE B e 17
CAB 111 KIS B O 8 S 20
I 112> BRI BB 22
A 1D MFE G W W S e 26
A 114 MFE BALE Ol A E 26
KO 2—1 T B T E Tl 30
A 2-2> £83 FOYE RITF H A0 oo 32
AR 2-3> MENS8E THE BE 33
CAE 2-4> MERS8E HIF R 35
KO 31> A3 YUE 2R 3 F0[(1962-2016) ... 49
<8 3-2> ARIMA Z¥S A88H AT = 23 £2 FF(1962-2046)........oovvviiiiiei 54
<2 3-3> ARIMA ZHS A% AT Ux ZZZH 22 FH(1980—2046).....ccceiiiiicieeeei 56
<2 3-4> LH=Ql 2240 ThEF ABER, BA ZUb 58
T2 3-5> 270l ZHHZHOI| TS ABER FA ZDE 59
<J8 3-6> GAME 0|88 A F Y 2 4= 0 Z(2001.01. — 2046.12.) . .vvvveeeiiiieic 61
QA 510 B FA OB 110



KA 5-3> HIIZ MEHIE FA B0, 116

A8 54 SteMEl MEHIE FA ol E 19
AR 55 ZHMA £83 EE ZIh i 120
CAE6-1 A 288 EF FIh.. 128
OB 6-2 £ 88 AR B BB 129
<8 6-3> +83 4E 21 Tk ¥ Mg sald 88 B 129



CE1-3> G I B

CE -4 X9 244 Yy

CE1-5 A8 S5 A&,

CE1-6> ZZ 10EZE QI 0|

HA1-7

Pas
Fel
iR
([@»)
N
-
Fo
=]
o
Pl
om
O [nny
=
rar
ol

CH 1-11> £H34
CE1-12 9
CE1-13> H|

=
CE 1-14y 2EAX S= Az

CHE =15 TAZREAZ(BEXG) S ..o

CE 117 EL XX KT HIE M
CE1-18 RS EX B

CE 119 K2 EX|O[E BHBE FEM. oo
CHE 120 B K gt B B et e e s e resee s s s s e eseresesasesens
CHE 121> KT ERIHZI TG SR oot neeneee

CH 1-22> #2|2FX Y XY g
CE1-23) & - MEEXY XA A=t

CH 1-24> YEHETEXG X HAZ

[ R i

CE 1-25) YEAETXGU2 AL K|

< 1-26> H=*=5E

g
R

MAE E2AHY H EHE e

CEA1-27) HIZESERRIE EETEE et ee e seeneen



.30
34

2—2> MERQUE (EPI) b A BN (CS) .ot

T
AL

<

.43
.45

M

HIr

.50
.52
.52

A £ 0 F(2017-2046)......ccoiei

F

v
AL

<

Ax

<CE 3-4 H

CH 3-5 AT 9z M 40 O

<

.53

1

T
AL

.55
.59

24 £ o Z(2017-2046)......ccvve

M 2 0 F(2017-2046) ... ..eoveeiiiiii

7

ol

Kk

ol

F N8 fyoR

<H 3-7> 1980LCH Of

< 3-8 GAM

olru

e
.12

__20

&

KO

TR

5-1> HFT
<H 5-2) HFE XI3X}

v
AL

<

_I-........................................................................

=2
S

64

A
M

J

L]

==
[Skl

72
.73

CH 5-3> THOH] REFER T HIIL e

w0
84

-

%3
KF-

K

5-4> NSAH A

v
AL

<

73

75
.76
LT
e
.78
.79

Airside Al

I

35
oo

5-7> HF=A

v
AL

<

<# 5-9> d7[04Z

5-10> M FX|Y 4
CE 511 XM=% =H3AF

v
AL

<

zr

100
ol

=

.81

.81
.82
...83
...83
.84

il

<H 5-14

)
el

-

ol
ol

[ ._|_
Ho

ey

5-16> ¢ 30

ﬁ
AL

<

w0
]

X

k=2
=

<H 517

.85

87
...88

ﬁ
AL

<

Bl

CH 5-20> 18 M

< 5-21> He9

.92



CH 57220 SE R B 95

CH 5-23 AYHEHE Soll LHEFE WTP ZIZSAIZ o 96
CE 524> EREFHIR BIET e 96
CH 5-25) EREE MEHIB KIBQAAL ..ot 97
CE 5-26) TRET MEHIE KIBHE Ol 97
CH 5-27) AHHEHES Soll LM WIP ZIESAIZ. ..o, 97
CE5-28 ZEET HMEHIE Hh R BB e 98
CE 529 MHYIZIMEIHIE HIEE . ..o 98
CE 5-30> 27| K2l HIE KIZOIAL .ot 99
CE 5-31> M T] HEHIE RIEHE Ol e 99
CE 532 7| ME| D) KB HI ..o 99
(H 5-33 ATYHEHE Sall LEHF WP ZIESAZ. ..o 100
CH 534> ob M| HIE Bl HE . e 101
CE 5-35) 314 M2| HIE RIZO AL ..ot 101
CE 5-36> 314 2| HI2 RIEHE 018 e 101
CH 5-37 RTYHEHE Sall LEHF WP ZIESAZ ..o 102
CE 5-38) 34 A2l ZITH KB HI ... 102
CH 530 B 106
(H 5—40> & 29| ST BB DIRIE BE .ot 107
CE 5= B T 108
CE 542> DEBFHIS T/ 111
(H 5-43> 22 20| ZIPt WEEFHIEO AIXE HE ..o 112
CH 544> H7IZ MBI HIB FT. e 113
(H 545> T 20| ZI17HHIIE HHIB BIRIE BE...ooiieee 115
CE 546> SHPMEl MEHIS . 117
CE 5-47) TR 20| ZI1} 51 MEHIRO| ORI S8t 118
(E 6-1> 1980CH O|F X2 S AR o HF YT T £ 01Z5(2017-2046)................. 122
(H 6-2> GAME 0|85t X F AT HEZ £ OF(2017-2046) .......ooviiiiiiiiiiieie 124
CE6-3 BEIH £83 200 HE ZIb ... 125






7}

=

[}

[ #3389

iy T i = ) RCowp o or P
0 X — o Ho
5 0= 2 % I
o} o T ! o P %o o B
T T zh & T TR 5
™o T U,W z_o =y My ﬂ.‘% B WOF
™ o I o W E X w
- C w® 3 A
X T —_—

o) B By y o oy & oy
e e ) 3 - i e oo g
N —_ N nh Ko oy o0 ﬂe AT 1__.._
Hﬁ ;/o z_o o ﬁ ,ml I~ ‘_ﬂm ﬂ!
2 N Owu = T B = ,mw_l nA_d =
8 Emow 3 T B B oL w
- < 0 0 r A
TS t TE BRI
o] s o SIS & N °
& N mnﬁ ) FoN o = n ~ o}
e g EE 0 L fzEiah, g
j Tom oW T W <D & o o
P2 F §z o S tnER Loy
o wo _.ﬂv o pb ™ B E _O/L .M_Vﬁ o @ o ™

MR =gy No a ® o W o
B TS il | IS A_m o or T
5 EEgHdzTh M A N Y
i oo gk Nk T W o N &
R ¥ & LR T Voo =
— 2 of N T : I
TE 4 we T8 I B S
© ﬂ 5 EF s B DERPAS K
) S S T N
FMos woo o 0 i ogm S
w. Oa .mo I JH o o X s ﬂ__Hl
X = W =AW ) B Tl Mool B
i+ X LG ) 5 . < =T oo E M
ol ) ‘Iﬂ o
ﬂm%_ ™ g W o ﬁ I mw x M oTT W
r1 2 W op T WO NOXL 'Y W T
mET 2H o 9% o W N ome 2F WRN TR
o o o o W o o o o

L]

3
=

o] &3

lex]
=2

o] WrEA] A5 Hofof

o 7AFRe) 4BA BB} TR WPAAL) Adrbs el Yol A AFA

0]
il

o]
=4

oA

p

.

5

[

oA of

=
T

o thit =27} o]

=]
=



o Y= FME] YA HOo2A, MERFE oF 440km, FAtel A oF 290km A E] ol $14]

o H7 500km oJHoll= A&, F4b, o] FF27} Fol, 1,000km o Well= tiwt, 573, &
3l 5°l, 1,500km oJWol= =5, LAPL BRHEXES, 83 5 F8 71 EAZE 94

%0
o

O AFE FHAL 1,849 grolH, 79718 FEEAS L3t
0 20131 1,848.85krEA] Wak WA o oF 1.85%F xA|5tH, B == JlutE, niels, H

FE, $E, AFAR, FFAE, BUE, FZE g9 FARS T FAE 5 797l

g

g 1-1 M= X2 IR

) 3 24
O] Aol FgAdel 7|Hh-e Fo] #Frkdo] wrgst
O AFEHEAXEE 20029 AEARARD 20073 AAAAFAE 20108 AlA A EEFL ¢1=
S 2 UNESCO 3#%olH #AZ T3 A& B3l e

_2_



al7]

ul e}

N B

L
.

o AyHoZ

d, 7148tk

BZAR 2N TRV} w5

3 1,950mo]

-
T

2hito] 3lom ol

&

0]

o oe
B FIAR

© 7 3609 7]9

=
LN

S 7]

B

ﬁO

2}) AbslEst g
O AY9Este geb=olzt

A Aol A 712

A 312

-
T

) fd7) 3ol A

2t EFstAl B 9]l

< AFAA el A T
Aoz a4 FEE

[¢]

o AAA A

H AAZ &=

T3]

=0°]

oF
=

ojo

O
o
]

o 3609712 7|1 2 F0l



Qg 1-2 HFE XNEE

JHVHEIROG
=

.7]

)

Fl

O Blas ARl 23

o AF

1A

=

S =

i)

ITIEn)

wl?

aun

; :
ZRUPFIVIL
TRACHYBAZALTTVIILY

1 4= 30 oecoria ome
T2 B T

[

o

AWHRITI Al

TREACHYBASALTCVIN)
PREI ¢ zcorin cone

LREHELYID
=

Ak g

PRI
BASKETCIT1) 7l

| #H3 F | EODEIR GO

at

5

EWHELD
TRACHYBASALTINT)
| R 5 gorla cang

=

ox

3}

el

[ &th 3
EHERLWM
TRACHTBASALT Y

SoEHT 8

oy

s
TRACHTTE
LA

EE
ZEDTHERTE

ZRERGAT

200m © 844

L5 FERR-E

rlo

EnEH S

ECOEla- cone

TRACHTBAZALTE W
scoria cane

scafla cone

SUVNATH T

7]

ZAH L
TEACHTBASALT{T11]

L #43 £ | omrla cane

o [
HeEdirn

BRSALTIII
245§ 0 ogrorle cone

Gt hi

ZHH RS
TRACHYBASALT
LR 8 scoria con

HRE
BATALTLIY
T B2 T T

FJokol] F2 Bty 9

AUREE ET 200m |3k kA Ho]

AHYNHALYOD

AHVIIHAL

2|

7|

— -
e R

TRACHTRAZALTI Y
ToENE T OTuff

FEsiibe

TEACHTANTESITE

| 3¢ #43F I scoria cone

A7 zE
SEOGHLRD FORMATLON

ooy sa3

UBCORSOLIDATED SEDIWENT

1,011.3kr,

200~600m®] FAEA 0] 589. 7k, 600~1,000mel’Fe] 4FebAH o] 1627k, 1,000mo]’d



85.0krE 2+ 54.7%, 31.9%, 8.8% 4.6%2] Bl&S 1A

O] 747 10%mlee] e o] tyroz AADA 865%F A

o HTAANEE 8%°1H, AL 10% FIRFe] HER|Ho] 1,599.2krE = HAAHAA L] 86.5%%
Z}A

AAF 20% v X o] 17822k E & A H 9] 964%E A

BE B4R GAZAG FYE, BAW, DS Zol WA wE B AAE 1
EREROE

rok

=

o TY TS Moz FAAUL wlg GRF FAG~5)E ol Fu, ERAIEE F3
AAHE~T)E o7 S

CE -1 HNFE HEIEN
(S k', %)
2w - 200m 200~ 400~ 600~ 800~ 1,000~ 1,200m
~ o3} 400m 600m 800m 1,000m | 1,200m o)Ak
HA 1,848.7 1,011.3 391.9 197.8 101.7 61.0 38.8 46.2
T3 n) 100.0 54.7 212 10.7 55 3.3 2.1 25

(B 1-2> MFE A

Sl
=~

(&9 K, %)

T A 10%°] 3}t 10%~20% 20%~30% 30%~40% 40%0]%
™ 7] 1,848.7 1,599.2 183.0 49.9 12.9 3.7
TAdH) 100.0 86.5 99 27 0.7 0.2

) A R sk

o W& ok= A do) nlg] AAF Subksta 7
A o] wgo] mefgt



] 834E 911747 &2

o &g 1,862.6m(FolAl)e] kel W=

o 3% 200m ©]’de] F4kE A

=

-

SHLE HEOE F ofe 42 AR AFsE e
Ly, 71 sholehE I Aol A 30knol B )RR

S Gl A HE STl o2 7bA] of 2 ol £
/1\_]__

FA el = HA 8] oF 8%l sidet= 24 B

1-3 Mz 884 2E

QF 1-4 HEE °F 2EE
PT
giimp
e 16 e, o
= ¥ g’ 2l # ey 1""' -
o —r } [ VaTek Tin
iy : s e, AR R ]
” ‘-,,. "_J o :5“""
- 1 "
AN L Phg 0,
Ly "'. f‘. b-"“ . - -'I~-
P Tl . ar ‘.'._ g
[l * 1 ¥
b T ]
M ol - LI 1 MEE-
r ol £ ~EEN a4 4 ¥
nr® .f'?' G
*



vh 249

O AskAY BAA 25533 ABARA 1-55FO02 A4
o ALY WAL

107k 2 - Askratd BAAY 2553 AR 155508
A4

A8 1-5 MFE 2R /X=

o AT} e AYAL Wiy APy 1FE
]_

& 71227) A vebd
B 1-3) XFE J|=2eg

(&3 ©)
T& AR A7) H3Fgk HA =%k
Al 17.0 355 5.8
a4k 16.2 34.0 -6.2
E3: 2017 AF FAAE (2016. 12. 317]F)




3)
=

o
=

o
] 7~9¥= 4

[

AheA

E

=

1

| .

ol A
s Jehid,

}

1)

k<]
yil

ol o
| .

1,293.1~2,542.2mme| #-EX =2
o

o

L

o 2016d 7|& AT
A A714(EN

O €t #7194

[0
B
&
~NO
I
ar

3

CE 1-4> X

(F¥: mm, )

(0.1mm©]”d)
137

Q

121

2824 (109)

193.7 (69)

1416.4

697.1

)

=
L

A4
A=

<!

™

;2017 AT FAAR (2016, 12. 317]

=

qr
Hlo

K

1

AL ol

=
=

=]
=]

1742 F=2 3~6¥9 =
3942 F2 379 =

o
o

=

=

o] A%, 2016\

O] AFA Y 24 G ol b)) Bx9] zfol=
o AFA A A5, 20163

TR

AApolol A ¥4

=k

=

=

.

1Y

AFE, AAE, Aako]l 1.7-3.lm/secE H|F B
of| A o]

o

1}
7he

=

1

=

il

Al ek

b= A7

5]

3

lo] A

H

gol Uehge

o

& 21 o) A

3

SEE RS

=

.

[e)

.

3L 2~
o 5

i
(6]

6.3m/secE oF

o ¢

hin

[0
Bl

Hfo

Bl
8r

CE 1-5 X

(F$): mss)

4r

Ny

47.0

56.5

&
nr
4r
Hlo

Ny

29.0

49.0

32

6.3

ke

<

|

)

=
U

A: 2017 AT BADRE (2016. 12. 317]

=



3) QLA A} B B
7h Q14 4 7H
O] AFAY Q= 661,190 0|8 A= 2669724t 0], At & AF4E= 248
CE 1-6> 2 1047t 213 F0|
(9 A, <l
ATl 4
=] X I~ o] I~ o] I~
2007d 211,850 563,388 2.6 4,130
2008d 214,681 565,520 2.6 4,902
200913 217,711 567,913 2.6 5,250
20101d 224,713 577,187 25 5,932
2011d 227,873 583,284 25 7,128
20123 232,141 592,449 2.5 8,736
20134d 238,465 604,670 25 10,864
20143 246,516 621,550 25 14,204
20154 256,928 641,355 24 16,960
201614 266,972 661,190 24 19,593

Z=4: 2017 A BAAE (2016. 12. 3171%)

by

A o

Al

4

o2 F7h

509 ol A 2013 8€Y 605HE S HolA 1l 2014

AZE 16,8807 ] o] i 1,0008 oA F7HE

W @ 621,550 0.2 A

20043 1,8739 N4 20143 14,204 0 2 1047 oF 7.50) =713+

=1 _ 5L = - = A A
18 1-6> QI3 F0| - ‘é:‘on_l:r1 T, =0l
A
~521.550
-
-"53-1 670
il %
" 592,449 ',/m,m
— s B ~5738
e /
g & 567,913 22
563,388 565.520 _—
557,235 559,747 561695 - 5.:5: =
4,130 2
3,199
1873 2178
s s ¢ i e 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
s i ———2 2

2 - T . I~

:g‘?_—l—l‘ T 9] 47]'?_]_ -
A4 AFEEAAE, 20042014, AFFANE L FoPHYFT

_9_




O AFAGE A 99 A77h Be QT 729

o EAY(EY) AFTRE FFUFY M go] wdATU fad AT vshA 2] UE
of 4 A% ATI} B AY ¢ :

Qg 1-7 xﬂ_,_E %EH Med o|px

T e—
O e—
A AAAAE, 2014, FRGEAT 7

W

O A= 7 AFA AFH As
o AFA S AAZA L ATE 22} 483325, 177,865B 2 AFA ol tiH-2e] 9177} 3]
F5o] 98
o SUSHR AWRE =¥ %(55039%), |25 (51,6679), AE44,0808)= 02 AP} B
o, $TH(1813%), FAH2,308%), AFEQ,710%W) w02 AF7} AL

re

-

Mz

L_].L

CIE 1-8 HMFT X9E 242

HHEHN
163,225

AFFAL AT EA] Q17-H] 1L SE ol al

E4: 2017 AF SAAR (2016. 12. 3171F)



r a1
AFH3G 7L Tejuy

183}, 2003,
- 11 —

S
L

-
o

! o
s of
Xq B Pjo
RO N nn
o o} Lo ‘ol,* o
[0 9 ) —
W ‘,._l._u M_m ) m v o BT o mwo
3 o) Tl O Mo | 14 X = X o
uj < M = i iy . Ho N B "R il ¢
p o d7 AENEAERE R AT M » | %
o] o £ & b = o = K K o )
w M e ~p R = . A+ < 50 Ho ST Y . ML
T oEe NEEE R ¥ x| g | 42 e | ® s
o ol W | F | ® W | T o . ]
) <) 3 = T e oy U B S B 5 =
— 0 _ K -7 o 2 - - X = R nr =
ot B T G I o T | w | X
X = 3 S| % R ® I o | oA |y ®
a1 - X ) o T " = do o ¥ - o s
IR ARSIV S it
T I A S S e lse |2 E
& R G IR VR - S T | 4% | = | ¥
g = 4 | % ;| R I o | 2
! _wi ,AL o J.E KO —_— | W — <
= [\ £ . z o 3 T < b iy < e
D g 2| ® S I - N mo| W
TS SIEIEIE|E (8| |52 |58
N R A X = 5| %
T Mok il A W | R | o
X o0 | o 2O el X o -
™ T o4 o 110 =) O T ) = ™ o B
N o BT <) 9 Bl 70 X oF oy T3 e
T O R w9 - s T | ®
= = i~ % mm = B3
=~ o X I X K _ 5
PP TN o G i
= ow W 7o B N - ol - _
K (£ ,@M '3 or Mm ,oﬂ ‘N,WL\ o 2 . .E
- ™ <0 ok X " = | % T S
Lo 9 oF =R o N = " S T A
X _ 7 ~ Hir il DT ol _
w3 M K & o K- = 0 P 5 -
~ oF 0 X L xr
T SN o w R
N T T RO o [ N = E o
Yy 3 o — =0 Lﬂ.‘m e
© _u_u_ e ﬂo e ' ,M.H
u e X W mv_m 3 M

2: AFE%
127, www.jejugokr / AIFE &

=

=



o AFZelE AFBRALOTA 1Y 554 /AT ow o §AL wd A%

3 H AL 2 Al E o] &2(H)
A HHEE | mA | o] | gga =2
- AR A | 214 ° 1 201393 | 20149 | 20159 | 20164
A m) | m | (5 B ()
B 11
A e 740250| 5310 | 24 14 23 | 2,710 [3,366,026|1,938,870 2,935,190 | 4,008,460
27 429,750| 3,050 | 16 9 16 | 2,333 [2,249,926|1,348,720 12,391,370 | 3,368,200
o] 5
e 42250 | 650 2 2 2 650 | 451,410 | 334,100 | 526,000 | 625,300
o
A
2FeF | 6,000 | 200 2 1 1 120 | 185,645 | 140,975 | 166,880 | 207,510
F | &A | 40,000 | 400 1 1 2 120 | 579,059 | 218150 | 646,500 | 969,440
=5 {30,000 | 300 1 1 2 100 | 150,664 | 76,040 | 136,250 | 233,000
Al
Z2) | 52,500 | 350 3 1 3 287 | 207,407 | 120,690 | 202,000 | 257,250
23 | 25,000 | 250 3 1 3 256 | 27350 | 43235 | 69,800 | 83,500
e 234,000] 900 4 2 3 800 | 648,391 | 415,530 | 643,940 | 992,200
24 (310,500| 2,260 8 5 7 377 [1,116,100| 590,150 | 543,820 | 640,630
ZR
28,000 | 560 3 1 1 152 | 582,800 | 392,728 | 340,800 | 391,050
)=
21k
7 A 97,500 | 650 1 1 2 40 | 28,650 | 13,650 | 15,520 | 11,610
x| I
. 25,000 | 250 2 2 2 115 | 169,400 | 57,950 | 75,300 | 79,270
==
Al
E4 |160,000| 800 2 1 2 70 | 284200 | 95,542 | 112,200 | 158,700
e W u) x| A
St 2015 TR 51,050 | 30,280 - -

23 AZERAXE 20179 HAEY



AUAL, HA- 22

_q]o

O Al

7t BRAACR T8

M BYAL 2

|

= A

o0
8]

of

_n.._.o
EN}
ok
ol

KF

=]
~

53 4r
e I I e =
X f jal gl Il oy
N e ‘%_u ﬂ.m 2 ‘X|o o 0 Lo Ujo K
= - oF gy at 4 Mo = i)
. of = al] = Plo 1 4y X g o
= " 2 o = W o Bo o
s e K e @z |® || 3 :
oo Ao || 5| m || = | & & o
wo o mﬂﬂ ,@m Ho I R S ;ﬂmn < 3 — =
Fx | m | odN |2 |®|g|® 2| % A
1 = A N 0 KE Wl # | | | = = WX
1o = = M‘W.u = B I Y Nﬂv = e as
B o " o Ao 3 AP = To - @ e
- ° ol ) . 1 = B3 < 3 = M
o X =" A o 5 A N e — iof %
o X o =0 o) K o X X = =
Po X ok = T B o = K
N I S T o = N -~ O < R N
L . - O G T B Sl (e 5
- Hlo - & © e X 1 R o 15 on
s GO P B ol w | R =T N
SO o A O I = <
X T N ar 3 iy
P - Dale
o i
Lo
RO s -~ o
— V ﬂ.‘_ J —_
X = | 3 g e i+ X
= 1 I I I R I B iy W o
FE | ® | @ [ H|F | x| 4 04
= = =0 o= X 1%0
1 < oy = < o ——
B o= Ao © < iy
- How = N 2
i o ny
<] ~
O T P X
R K WX "

TA 43 olwd Jejug

Z1&3, 2003,

-
o

www.jeju.go.kr / AIF= F&

A AFEA,

O ¢eldolete Bazsel gaow el BAHHT} o) Fol3

Aol (Ahery

o SUT AUDANA A AOE Tk ofF

A AFEdl, 2009)



CE 1-10> =RIHHX| Sl st
(91 2 )
TE 2011 20123 2013 20143 2015 20164
Al 5,187,840 6,567,349 6,893,788 6,952,265 6,833,450 7,014,963
AMd =5 2,010,714 2,928,001 3,181,695 3,404,951 3,010,243 3,169,913
HAAAZ L 1,302,144 1,745,396 1,726,591 1,706,339 1,812,898 1,989,344
dakd 1 1,134,31 1,2 1 1,166,202 1,2 1 1,0
Ao m ol ,089,383 ,134,316 ,207.66 ,166,20! ,255,73 ,065,898
= 785,599 759,636 777,841 674,773 754,578 789,808
Z4: 2017 A5 TAAQE (2016. 12. 3171)
2 Bl FFoe FAY
o [P FE AT B3| 271 Ao 9o 2013d T 1,0005HH o] U on EF 22
BRA57E FA8) sold Aol Fo3 Adow 44
CE 1-11)> 2 FX[sE
(Z9 - 4, %)
TE 2011 20124 2013 20143 2015 2016d
Al 8,740,976 9,691,703 | 10,851,265 | 12,273,917 | 13,664,395 | 15,852,980
ﬁ SHE (15.3) (10.9) (12.0) 13.1) (11.3) (16.0)
(s
P =<l 7,695,339 8,010,304 8,517,417 8,945,601 | 11,040,135 | 12,249,959
2]=9l 1,045,637 1,681,399 | 2,333,848 3328316 | 2,624,260 3,603,021
E4: AFEEAAT 20179 FAZFFH
o WHFYL WA F tin] UlFQA K} YIASREE Y F9lo] £OH A&H o 7}

<Y 19> A|F= &

=2l o=l

0-+— ]

2
I

91 2] ¥ 84(1970~2010d)

f f
970 1975 1980 1985

1990 1995

2000 2001 2002 2003

004 2005 2008 2007

2008 2009 2010



o 2=l WHAL 2016A7HA] AFH R FIFsI o AL WA ol whE T}l W3R F

o2 20179108 & 71%) WA =< B3

A G

=

243 205

CE 1-12) =0 =88 Yz d&
Gl )
1 2017
T 2011 2012d 2013 20143 20159 2016\ N L
(10€74A +3)
Al 1,045637 | 1,681,399 | 2333848 | 3328316 | 2,624260 | 3,603,021 1,110,737
g = 173,700 180,357 128,879 96,519 59,233 47,997 46,172
vl = 26,648 25,143 21,439 19,812 16,398 33,605 29,998
=1 31,661 51,012 38,390 32,189 17,839 38,046 24,909
== = 570,247 1,084,094 | 1,812,172 | 2,859,092 | 2237363 | 3,061,522 687,936
z F 26,601 38,980 39,761 28,405 22,732 44,757 45362
A7NEE 55,927 63,818 56,622 46,307 29,620 50,566 29,511
g o) Alo} | 53,045 76,192 74,956 63,953 39,892 66,207 42,582
7] EH 107,808 161,803 161,129 182,039 200,683 260,321 204,267
23 AFEIAANE 20173 FAEFL, AFDLE3) BLEAAE
(H 1-13 A7 FAS U= B8
(B9 - 4, %)
TE 2011 20123 2013 20143 20153 2016\3
= A 153,825 232,929 429221 646,180 629,724 918,682
STE (46.3) (51.4) (84.3) (50.5) (-2.5) (45.9)
Z =2l 149,968 229,937 426,015 639,568 623,564 912,121
SHE (44.5) (53.3) (85.3) (50.1) (-2.5) (46.3)
7] Eb 3,857 2,992 3,206 6,612 6,160 6,561
STE (187.0) (-22.4) (7.2) (106.2) (-6.8) (6.5)

3 AFEEAXNE 20179 IAET



-
[¢]

1,800 71 ¢)

L
T

te] AlF=

S

#3A o} mlE

cdal

o

s &)

(24

<
£3
\N2714279 O
Al ARSI =t R N Rt I A AR EST R RN et el T e O e R el R R R ES I R TS R Rl R P
=
= [SBlelelelglalx 0| D | on | |0 < ) o o — R S <
T [2|S|QQ|JZ|Q =~ B2 |R &K E[ | = |F]|—|SR || K]~ |2 =|Q|—| T2 S|~ |||
o
. T |5m| T |5u | OF | 5o =
fil T} [T | |V | SR | 5| | X C
- iof [ ot | = [l 30| _ || | gl 5w | am| |2 S L R R R w
P OIREIEIE R (feleb| w7 TS R R | R |7 || (T | 2| 2B R o || K o 3 | 7 B 8 <
®° || " Bl [ T B ol e || [N <X | G| O |le | 0| 7| & = | o
= (TIET|E] (TSGR e | [T PP || RO| oF |37 | B X | B | B
ﬁi?_m,uu]mi iLi_ro_nnr_xm,_ﬂoﬂo,_@@iiovwwoviov:_,%_.o%ﬂooo%
b Calaba e e e Rl e ks ol AT | | 710 o 7| | 7
e UL M| T Mol o || || ™Y | oy
_ i ~
TR o] T BT X o
—_
™
& oo F " o 3 o of
T " " o A oar 3 H Q) B L
F o X LAY ok X W B <

E4: AFEEAAL 20173 FAFH



) EAo]&

] 2016 7]F =A1AEAE AAL 2049901, o] F EAXHo] 22.1%

= [e]
g 4

o EAAYEL 45320k = A Y] 22.1%F AHASHH, BIEAIA YL 1,596.7knrE DAL 77.9%

CE 1-15) ZAIZ2AR(EEXY) S

(S ki, %)

N AA 7
TE 3 EAAY #YAY FTEAY Ao
Tl |
S 2,049.9 4532 1,101.3 107.9 3875
A - (100.0) (22.1) (53.7) (5.3) (18.9)
4 1,848.8 4347 1,101.3 107.9 204.9
ezl 201.1 185 - - 182.6
27 1,102.8 226.5 601.6 37.7 237.0
AFA | A 978.0 216.6 601.6 37.7 122.1
el 124.8 99 - - 114.9
27 947.1 226.7 499.7 70.2 150.5
AAEA | A 870.8 218.1 499.7 70.2 82.8
s 76.3 8.6 - - 67.7

=4: 2017 A BAAE (2016. 12. 3171%)

<AB 1-10) TAZZ|A

COEAXNS O =EMXs

[— = e — R

FREE NG

=

3 2LL




] EAXYY §EAHE F 45352 54| 83.6%, 4 10.6%,

1LO%E F25

CH 1-16> ZAX[Ee =X Y

u| A 3.4%, 49 1.4%, 54

(291 ®, ki)

$5A
T I
Al 7 4 4 =4 H A4
Al 625,221 453.5 48.2 6.3 4.7 379.1 15.2
A FA 470,204 226.8 26.6 42 2.9 184.4 8.7
A A EA] 155,017 226.7 21.6 2.1 1.8 194.7 6.5
F e EEAY T EAAY AFse AT
Z4: 2017 A5 BAAQE (2016. 12. 3171%)

Aoz Yehd

0 2016%d 71¥ T=AIAY 22.1%(453ki), BIZ=AAS 77.9%(1,596ki) 2 T4

o HMEAAYL Rl 37%% 7F3 HFo] =L Zo] 53

o A 59 7t $EAe] MRS vn)g 2

CE1-17> EY BEXS XIH #5 ZA

(sl: Am)
3 ERRE PR ORE s A
BAAY

2012 453,151 1,100,228 107,939 387,517 2,048,835
2013 453,151 1,100,228 107,939 387,517 2,048,835
2014 453,151 1,100,228 107,939 387,517 2,048,835
2015 453,151 1,100,228 107,939 387,517 2,048,835
2016 453,151 1,100,228 107,939 387,517 2,048,835

E3]: 2017 AlF BAARE (2016, 12. 317]F)



A 5E EX d3-& AuHAE, dA A8 F Aot 4739%F At o, I o R
A 19.73%, Y 8.89%, ZA-EA] 8.53% TE 4.58%, ) 3.41% o2 YEU Y&

A=) A& B WAL 100,266,245,030.0m' 0.2 A= thB] AFo H&S 1.8%Y

CH1-18) X|=E EX d%
(T m, %)
A=
A= A= FAAF) o o] AFA A EA
’ H&
A 100,266,245,030.0 | 1,849,045,510.7 | 100.00 1.8 978,315,721.7 | 870,729,789.0
Rl 7,758,863,186.8 | 364,796,7873 | 19.73 47 209,617,396.0 | 155,179,391.3
2] 11,619,898,359.1 6,898,333.5 0.37 0.1 2,666,168.5 | 4,232,165.0
I 597,161,993.2 164,346,149.1 8.89 275 59,671,753.0 | 104,674,396.1
2484 577,788,875.2 157,653,907.0 8.53 273 | 101,492,205.0 | 56,161,702.0
Aok 64,175,703,689.4 | 876,191,364.5 | 47.39 14 | 446,090,920.0 | 430,100,444.5
FRA 5,825.3 24.0 0.00 04 24.0 -
AA 100,570,646.0 - - - - -
= 2,872,100,311.9 63,007,001.2 341 22 36,918,334.6 | 26,088,666.6
3787 847,346,230.5 3,313,461.1 0.18 0.4 2,073,424.6 | 1,240,036.5
& w87 295,399,461.2 6,599,929.9 0.36 22 3,886,705.3 | 2,713,224.6
FAEEA 24297,971.0 977,953.1 0.05 40 762,028.4 215,924.7
TR 18,890,070.0 389,740.0 0.02 2.1 288,634.9 101,105.1
RS 95,182,565.6 2,584.872.4 0.14 2.7 1,529,259.0 | 1,055,613.4
A=i-) 3,039,118,688.8 84,615,118.8 458 2.8 47251,2489 | 37,363,869.9
A= 87 129,552,636.7 - - - - -
A 201,216,788.5 325,448.9 0.02 0.2 208,722.9 116,726.0
sk 2,840,343,946.9 24,263,780.3 131 0.9 11,085,649.3 | 13,178,131.0
T 1,774,835,370.8 3,479,319.4 0.19 0.2 1,248,366.3 | 2,230,953.1
A 1,352,300,446.6 2,864,815.0 0.15 0.2 2,031,041.6 833,773.4
FoA 19,359,858.2 2,419,877.0 0.13 125 777,427.0 1,642,450.0
FEEHA 50,578,042.8 1,299,174 .4 0.07 2.6 982,675.2 316,499.2
=4 175,019,208.9 2,962,290.2 0.16 1.7 1,905,473.7 | 1,056,816.5
A 587 292,051,755.0 31,950,410.5 1.73 10.9 17,824,438.1 | 14,125,972.4
A 29,344,029.3 2,896,784.7 0.16 9.9 2,353,327.7 543,457.0
ZugA 49,257,123 4 1,062,878.9 0.06 22 650,593.6 412,285.3
AFA 2] 16,306,220.1 479,059.0 0.03 2.9 466,179.0 12,880.0
HA 285,005,259.9 16,662,016.9 0.90 5.8 8,568,483.0 | 8,093,533.9
FEA 1,028,746,468.9 27,005,013.6 1.46 2.6 17,965242.1 | 9,039,771.5

T ATEAE 2013 AEY
Z4: 2017 AT BAAQE (2016. 12. 3171%)



o

Yoks Ha FAE Holu thiAle &F I71sks FAE Ykl

2016 7] AEH Exo]g e oy} AAY 47.5%@878.37kmE 7HE 2 HIEFS 2}
A8t glo] A& vlwd FHE

YJok= A 5:3712012~2016) ©F 11.65kn 7} 74

EAEAE A 53T Ado] Y= HA oF 3.8%m A

AR A} QAR Eo] ZH2F 19.8%(366.37km), 8.9%(165.46km)E HlZFo] =1, A|F A
Ao 17 Bxstal Jom Ao Wt §ls

A= AA 9 32%= HlFo] FARE A 5d%F 8.8%(4.82km) 7t

(E 1-19 X|=E EX0|E Hat FA|

(&2 Jar)

T A d Fed | FZEA | Yok | tA | 3FEA| 7B

ot

2012 1,848.73 369.25 7.36 165.34 164.64 | 890.02 | 55.03 2.90 194.18

2013 1,848.85 368.47 727 164.83 163.58 | 887.53 | 56.07 2.99 198.11

2014 1,849.18 366.94 7.19 165.79 163.45 | 882.70 | 57.27 3.06 272.78

2015 1,849.30 366.42 7.11 165.84 16239 | 879.77 | 58.51 3.10 206.15

2016 1,849.26 366.37 7.01 165.46 160.75 | 87837 | 59.85 3.25 208.21

Z4: 2017 AF FAAE (2016. 12. 317]%)

g 1-11D X=5E EX0|8 FEx
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0 @A) AFSBARE Yol JoAT, 0 #AT, LEAT, P8ATF, BEAT, AHREAT,

AT, NEAZATE F /e FEATIF A E o

<H1-20> EXXT FET

olo
M A

(& - ki)
AR s Mk &
2u | AT | oBAT | nEAT | weaT | near | 0 Hemy | TEOE
A| - AT
;(ﬂzlil:ﬂ
TR 4 459 28.47 6.81 0.35 0.96 40.92 11.92
AA =
Z4: 2017 A5 BAAQE (2016. 12. 3171)
(] AFEEAAE U AFEAAGFEL F 118704, AFHA 657
CH 1-21> X|FERA 2SS ozt
(G4 : ki)
A A F=A AAEA
TE
7h4 B 7 bk 72 Gk
27 118 65,675,731 77 40,138,983 41 25,536,748
71EA 7R 9] A 32 1,477,513 17 469,876 15 1,007,637
AAZFA S A 16 9,767,825 14 7,661,506 2 2,106,319
2374 1 195,000 1 195,000 - -
LFESFE 50 48.218,956 33 30,785,575 17 17,433,381
FAE 1 55,000 1 55,000 - -
=23y 1 735,410 - - 1 735,410
HAFTY 12 898,319 8 567,249 4 331,070
EA4y 5 4327708 3 404,777 2 3,922,931

Z3: FENER 2015 EAAYAZ



O AFAS AARA S oF 63% B RAA o] AR o 2= AstrAd YA B E BA

ATFE AR e
o TAFEWARE HA L FAGFEA 25 D

FEAA A BT RAXN TR FRH] BA5

< 1-22> H2|28XH XY o
(F91: k)
T At At B A A A B A AHRRAA T
A 1,257.058 1,257.058 1,257.058
15+ 27.561 28.861 83.278
25w 199.980 57.920 33.768
358 237.576 101.278 570.781
45 791.941 - 219.771
4159 - 161.672 -
4257 - 327.559 -
59 - 579.768 349.460
ZA: 2017 AF SAARE (2016. 12. 3171F)
A 112> 2XXS s
ERIEEX|Y XSERRARAXT

ol - Ml - 22| 2K |




A EAA G2 A EA e 11%E AT
A B SARREA 24e 97 SEH, o %
=, OPYE=o] HAA

o "AFEEAA=
& AA AAY 11%2] 204.934kn)
1D SAX S U 718kl Al e, 82
19 T ZAIAY U 718 8Fd, A, 8%

o Feht 9 =

of

o ArjrAAY
Sl AA
o AR AAYGL HARAAYG S A3t X
2, sk Sol XA
CE 1-23) & - AU ENXYE XY sig
(F2: Jar)
T A A AR AR AR <
A 204.934 191.740 13.194
EAAY 114915 108.503 6412
HEA|A Y 90.019 83.237 6.782
%)
J5lod o
AY, a8 Y
o=z

Z4: 2017 AF FAAE (2016. 12. 317]
7} AFEREARAA G2 255
sl sk 200m ©]7
AR

s

o=
0] 53,335ha= o A&

[ 20029 12€ 16Y ful=
o AFEANEARAAYL steitad3d S
= 9 7 FH 500m ol AY, AAZAGASTLY E=H s+
AAHA-L 83,094ha™ HAA S 15,158ha, &5A1S 14,601ha, A &
<E 1-24> MEdEFEXY XHsE
(49): ha)
k! ;ﬁ' Z] A Q [e=]
A [9AAE @549 [dolAe | o T
Qe HE AR Y, 9 - g8, 9 - 1 - A
0 1 16 et ETY AF Fh7E, AAESYEHTY
83,004 | 15158 | 14,601 | 53,335 ( ;Lﬂ'ﬁq)%ﬁ?@
T2t 29200~600m), B - T=A 29 500m,
AAZHIEHZTY £33} 6} g A4S Y
54 80 674(97 1%), 3k 2,323(2.8%), 3HH 97(0.1%)
FaRAEL, AAFARIATY
— 23 —

=4



CE 1-25) YEHEMXGAUZAE X9E K
A4 A9E e
HAA S ST, 93 - S8 RS
15,158ha aloF - A, B4, B HAdRsT ¥
#4529 S e EEd 0 26 2 ST 55 dR
14,601ha NF . AAZAIHE
PR %{ﬂx] @‘_(711 a_kﬂ 200:600m, _Alﬁl?%%%ﬂzﬂﬂ)
SHHEEAD 9 9 4= 500mT7H
>3333ha AAZAYHFFASFEAS AS)) 2 EEASHT o A
nh) E2

[ 2% 570 =4 453.01km, ZAE 17 =4 35.82km, ALE 107] =4 263.8kme} AlE%E
43777 =4 2463kmo 2 FAEH ¢

O 725 57 24, FAZ 17 Ao] A|FAE FAoZ
AT 107] Aol =% I gA R 7]5S K3t

[] 20169 2 7]+ AFEEAA TS E2A%-2 3207.2kn, E4ES 85.1%%

(H 1-26> MFEEXR T T2AT Y

o 4

N
N
>
Al
A
Lo

le-

(Z: kn, %)

T s x% IAE
2008 3,206.18 2,684.26 83.7
2009 3,206.18 2,687.04 83.8
2010 3,206.18 2,690.06 83.9
2011 3,206,179 2,694,311 84.0
2012 3,397,189 2,964,948 873
2013 3,196,366 2,678,525 83.8
2014 3,196,366 2,722,335 852
2015 3,207,216 2,730,805 85.1
20161 3,207,216 2,730,805 85.1

E3]: 2017 AF BAARE (2016, 12. 317]F)



CE1-27> HFEHIRE 28

(9 km, %)

B ESRNPEPS & (km) L=
TE T =T A [zr=] % [t @z =
st A 43937] =4 32157 | 27416 | 853% | 474.06
2 A R 453.01 453.01 100.0%
. 15
5-16 E2A1131) | A ~AYAH | 4056 40.56 100.0%
(1)
} 24.5
AFT=Z(A]1132F) BoFz ~Joke 176.07 176.07 | 100.0%
T (15.5)
= =azte . = = 10
_ FANE=E(A1136%) | olEks~olEks 172.28 17228 | 100.0% @
] 10
1100 =Z(A]1139) FTEE~=¥F 35.10 35.10 100.0% @
s N 245
3 3} 2(A1135%) e ~FH e 29.00 29.00 100.0% a6
= 2 ] =4 35.82 35.82 100.0%
= i 12~40
] H o 2973) A~z 35.82 35.82 100.0%
= (7~23)
A 107 =41 263.8 212.84 80.7% | 50.96
3 9
H 2 " 2 (A11123) B~ 273 273 100.0% ©
. _ _ 8
F A 2 (A1114%) A ~ o = 59 5.9 100.0% ©
N ] 10
AEEE (A11157) BF~FE 439 36.88 84.0% 7.02 @
Lo ] . e 10~25
32 2 (A11163%) S~ 143 143 100.0%
(7~16)
] 10
A | AREERE (A11173) 4G ~o]F 20.8 20.8 100.0%
y )
[e]
N . 12~25
= 94z 2 (A1118%) g~z 29.8 29.8 100.0%
(6~14.5)
} } 10~25
A A2 (A1119%) shel] ~ A3 4t 339 31.23 92.1% 2.67 I~16)
} ] ] 3 10
o 3 2 (A1120%) 3l ~3Hg 18.0 18.0 100.0% @
N , 10
A o+ Z (A1121%) =~ A 417 27.0 64.8% | 14.67 @
] 10
A A E(A11223) ME~29 282 1.6 5.7% 26.6 @
27 437770 =4 2,463.0 2,039.9 | 82.8% | 423.1
Al A T AN A=) 3,950 1,345.6 1,243.6 92.4% 102.0
2 A+ AN FE) 76 484.0 318.8 659% | 1652
= A A E A AR 277 229.9 2274 98.9% 2.5
A A EAN(EE) 74 403.5 250.1 62.0% | 1534
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L 899 Adat o) aeja Anis

4
oo
JE
fo
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flo
ox
&

S-Sl o) FAE ATl AT AHBANA F71E ) 37
o AF wol AT ol =T}l FHYUE ASTTHE AATHFI el 20

“RE #WRAYe O5 A HsiAe ok FEsEs 7]’ 13 AT(J.V.K. Wagar,
1951)= T4l wet e 548t Adstel 5453 BAARFORE o8] F4 a7t STt
ol wet 19641 Wagarell o3l =82 thgk 7ido] A5o = X&]‘j/]gu

Z7] &4l et Aol= dA AAAT} 3 E BV A& sl ASE T e €A
9] FHU/NATE = (Maximum Population Form)2] 43 0.2 AYEfsHa Aol A Ao =
=(3413], 1995)

o) oo wa} BFAe

1O ‘{’:
A FAE 5 e BPI O] £ O BT 5 UL

e
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n
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TE&HAA ANEEH, AdAE Y, ol 8ArEH, 2AEH, AL

ol ot A(Hxhe BZA (@A) 2

< 4 4 & o 7] w2l =89 AAE AR dEER
aAe] - Tastty Al oAt 88 AnE AT AYEFE Ao v¢ T2

TE&YL A7Ae B wet FEske Hee ALt AlESAIA s Al f3 3
Hol FEEHASEO, V& AFE MR CE 892 A =813 489 (physical carrying
capacity), Y El & 8% (ecological carrying capacity), AF8]8 =82 (social carrying capacity)
°F g

T8 37HA BEFE VIO E tefetA &&= AEs ¥

- "gEH;H & (ecological c. c.): AAENAZF B2 AUSS wd F 3] 2] &

A }%} = 57l 2 g e Y
- 2813 489 (physical c. ¢.): FFA Ao FEE7] ARBIAY, 374 A EA 7} A 7)H 7
AZbeh= AR AR A B QA Y] A w3 89
- AE) A 443 (psychological c. c.): Qo] wlels I FFo AL §5y ES
7171 98A "ag st= dAzA
- A FEH(facility c. c.): FHoIY WEA BFoA BEHE FA] Y= HOAAH 89
- AL A Fg=(social c. ¢): AEES] T3 glo] HEAS HolSY
=R

A =2 489 (institutional c. ¢.): YA A U9 FFFzZo] FF4

e e 9 38 5 = zzl/] =g

o
lo
J[m
oX,
=2
=2
=
ro
oL
lo
X
&S
Y
-4
MN
o
fru
4
oo

- A7 (e 489 (perceptual c. c.):
gF o]HH o]F9 AolE 7|A] XY B Wl EETF
- 7AA A 4=8-H(economic c. c.): A GALE] ol H
T2 ASANA gowA BRI E F
AFR

j&l

- 3FR-AIA =8-H(infrastructure c. c.) :

- MY 2 8 service c. ¢.) ¢ AEF A AH Y SIERFRALRE WF, StrAE], LFAE,
Stw 2 FofA AT duk FAMH A T QA4S Ao R S S8

=, 789 Mde <™ 2-1>914 YEhR 1960, 1970t =212 7Hd 3} AE- e stz

Ndo2 A&se], 1980 dd] AkS] 3742 T3 Aeld 8471 W AS|(A ) 78

N



g 2-1) #858 Mg st

19364 19604ty 19704¢cH 19804f 19904L]- 2
& .
e 225 183
A8 T ~1
=7 (Carrying Capacity) ] —
IR
R g R
Sumnerdi| Wagar@t Lucasti| ol & - —
e o o) j9p0ury Fere | Nale)E 282 | | ] AslaE 2ed |
&% H 25 A4E
Sl AE e H b A28 |
HegRE
“ *+ &8 (carrying capacity) It =805t =83 (acceptability) ’“\
g2l +8%
ZHH 582

A
e

(Acceptability)

8% (accepta

*3 8% (carrying capacity)?| 3> MY 947} g5 “HO

bility)o] Z$ MEX 9 A7} =1 - Lo}

AT} A&
g9 3 AdS A4S FeEet, $89S AHF A9 Q2w ohe} EA}
Wagar(1964) | =7 oks|lFaael A5 B4 A7 70e] A 79 B3 ASA Zwo)
sgeo] Az 17
Lcaog | Wagars Q7S S HEA 27 $88 ATA ArgAA FEA W] 420
sl lge s Azt el A L B s 24
old 588e E4Y 8% A0 589 o] ol RE FYBES E3HA|7] YukstE
P t
el“(fgme #88 MAL ANGT, BeH 588 YHE S48 AeH £e808 43S
al. - -
Bejate] 49 Auts A
Godschoalk and | 8389 & HYE IAAYSFH O ZHN 1Este] 87 89, A7 F£88 A=
Parker(1975) |8¥ o8 #3338 FE3IaL 72 o] &3 WHE A
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3. 789 del47
O] geo] B8 o5

o

o FEES AYS G2 P B 3RS U PAHole, A Tag Al

“ol g4 FA" o2 HZRET} ofH A AFA 2 Wk Esle] BANT1Y 2253 1)

o F§de] BelB 915 AYHolok S AL BelBE 3 PP MAoIM, FEHL ol
e} ) AT HolE kR g AEHoE A g

- 58 B BEE A o] & 3be) ppAZA, o) Gl % B3] Fash, Ao vy

27), 018 WEE FUIE B3 B A3} o] §F ADE A% PHelP T 5

s
A

o
dlo

A H
-8y AYEE RS A T8 olere BF AFLERH dofAE UEFE, FFY
THH BEE, A B =0 /A4 A, 454 o) § FAY

Q7 2-2> +82 BOE Yt HAl0l%

(_an the carrier carry?

Carrying
Objects

Carrier

Carrying Capacity problem is...
weather the carrier can carry for carrying objects activities !!!



8 de) Agoza AAAEAE EAH HAUYZES a3 3y
S 5
=N

o F, ¥4 A9 AeiA (carrier)7t ol & ©l&3d= AFAY WEAK(carrying objects)°ll 2|3
S FAISHHA] carrying objects®] s (activities)S AHE U= THY

AR o AGHT Qor, g QA B9l net
#e) 2o A48T 5 U

a8 2-3) Me1422 Y 29

T o™

St
HI‘E" Axl
ﬂ?ﬂﬂﬁ&iﬂé

23| #4. MIEHJH olg.

FHYE oY THoH

AEfH 2= E
g —| : Bt

Z4: Ma, P., Ye, G., Peng, X., Liu, J., Qi, I, and Jia, S. (2017), “Development of an index system for evaluation of ecological
carrying capacity of marine ecosystems,” Ocean & Coastal Management, 144, 23-30.



O A8 A A

o AJE4-8-3-& ESI(Ecological Security Index)Z A3}, Z}7zte] A9 7MEx2 &4ksh

of Axkg
EPI 2B,
ST = = £
s,
r=

o ojj, go] 10] @& -5 AeUHEP) o] HETE(CSHE =Hste] e8] IAE
B2 AEHE dd

(< 2-2> SEHLU(EPI) 1t HER+~Z(CSI)

AL FRIT 2% 1o 22219 Bogk
e ¥ GDP T g ga g
149 =L ) HEFEE
P 119 oA &n] a7 gl0] wA
A E) 4 GDPTjH] =] e | 28 N
o GDPTHH] ol =] &n] % & -
(EPD) 1919 CODH) &2 (CSD) e AT
- GDPTiH| coDHl &% e R 7=
] sl 2=
%L; 2#7] &7t 7hes w2 o B2 EF
GDPUIH] 2:8|7] &Zp7h2n) & A& vk
A 2227) vh= 252 F@7HA

Z4]: Cao, G., and Hou, P. (2016, July), “Assessment of the ecological security based on the ecological carrying capacity,” In
Geoscience and Remote Sensing Symposium (IGARSS), 2016 IEEE International (pp.7285-7288). IEEE.
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o AEFEE W) RAE <17 248 nigoE 4T 4 AL

A 2-4H dH+E4 It 22

H|7| 2 HE| & (%)

OfEAEET |
(kg/day) e LUMERY
EENEER: X ey
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- AR 283 MA 282 AaE AA3}7] 984+ BIC(Bayesian Information Criterion) 2
£ AIC(Akaike Information Criterion) &< &-&3ljoF &

2) A ARE FEF A% vdnY o=
7h 24 Az

[ 196278 2016 37HA] A5 A= @34 +5 W=l #3245 o=l dFAo= 723
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o 1962 dFH 201637FA] AF U= T332 o] Fol= ol <ad 3-1>3 2
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A
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< 3-3 HF 2=

27

|

+(1962-2016)

r

(e
d= W=l B 5 o)=el B % A B 5
1962 14,340 367 14,707
1963 22,387 263 22,650
1964 27,153 1,229 28,382
1965 74,407 1,574 75,981
1966 106,291 1,961 108,252
1967 111,419 3,117 114,536
1968 131,482 3,746 135,228
1969 183,315 3,137 186,452
1970 238,354 6,493 244,847
1971 294,186 13,822 308,008
1972 272,390 12,478 284,868
1973 340,416 20,220 360,636
1974 292,821 25,569 318,390
1975 331,472 27,997 359,469
1976 348,918 20,264 369,182
1977 467,055 33,294 500,349
1978 612,392 39,256 651,648
1979 712,947 31,550 744,447
1980 648,821 20,548 669,369
1981 682,415 41,825 724,240
1982 815,831 44,503 860,334
1983 980,028 44,998 1,025,026
1984 1,168,425 48,818 1,217,243
1985 1,249,026 73,676 1,322,702
1986 1,376,555 115,753 1,492,308
1987 1,606,072 152,389 1,758,461
1988 1,842,691 157,804 2,000,495
1989 2,475,361 167,252 2,642,613
1990 2,757,023 235,073 2,992,096
1991 2,929,243 275,371 3,204,614




pah=d W=l w3 5 o=l #PA 5 A A 5
1992 3,179,132 242,576 3,421,708
1993 3,186,549 277,359 3,463,908
1994 3,470,106 222,442 3,692,548
1995 3,754,960 241,884 3,996,844
1996 3,934,702 209,253 4,143,955
1997 4,178,789 184,403 4,363,192
1998 3,067,415 223,701 3,291,116
1999 3,419,871 246,965 3,666,836
2000 3,822,509 288,425 4,110,934
2001 3,907,524 290,050 4,197,574
2002 4,226,019 289,496 4,515,515
2003 4,692,373 221,017 4,913,390
2004 4,603,297 329,215 4,932,512
2005 4,641,552 378,723 5,020,275
2006 4,852,638 460,360 5,312,998
2007 4,887,949 541,274 5,429,223
2008 5,281,501 540,516 5,822,017
2009 5,891,584 632,354 6,523,938
2010 6,801,301 777,000 7,578,301
2011 7,695,339 1,045,637 8,740,976
2012 8,010,304 1,681,399 9,691,703
2013 8,517,417 2,333,848 10,851,265
2014 8,945,601 3,328,316 12,273,917
2015 11,040,135 2,624,260 13,664,395
2016 12,249,959 3,603,021 15,852,980
mean 2,934,032 415233 3,349,265
FFA} 2,984,920 791,815 3,695,210
Hoj gk 12,249,959 3,603,021 15,852,980
HAgk 14,340 263 14,707
) sl 4 A
(1 AAIE AR @9l HA WH O 2= ADF(Augmented Dickey-Fuller) 74 & AH8-3F
o AF Y= #FA & Aol el S AAS T Afde <F 349 Ao
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(H 3-6> A 2M7|7ts Y22 o MF Y= &4 4 0 £(2017-2046)

(G )]
d= W=l w34 o=l B3 & A B3
2017 12,904,653 2,113,608 15,018,261
2018 13,798,208 3,165,559 16,963,767
2019 14,667,525 2,482,638 17,150,163
2020 15,513,711 3,079,149 18,592,860
2021 16,337,823 2,732,105 19,069,928
2022 17,140,870 3,080,914 20,221,784
2023 17,923,814 2,916,545 20,840,359
2024 18,687,574 3,130,635 21,818,209
2025 19,433,024 3,065,619 22,498,643
2026 20,161,004 3,206,438 23,367,442
2027 20,872,308 3,195,458 24,067,766
2028 21,567,702 3,296,426 24,864,128
2029 22,247,910 3,314,835 25,562,745
2030 22,913,626 3,394,130 26,307,756
2031 23,565,514 3,428,523 26,994,037
2032 24,204,202 3,496,030 27,700,232
2033 24,830,296 3,539,116 28,369,412
2034 25,444,372 3,600,212 29,044,584
2035 26,046,976 3,648,025 29,695,001




d= W=l d3A o=l w3 A B3
2036 26,638,634 3,705,635 30,344,269
2037 27,219,846 3,756,020 30,975,866
2038 27,791,088 3,811,733 31,602,821
2039 28,352,818 3,863,517 32,216,335
2040 28,905,468 3,918,198 32,823,666
2041 29,449,454 3,970,743 33,420,197
2042 29,985,170 4,024,863 34,010,033
2043 30,512,998 4,077,821 34,590,819
2044 31,033,294 4,131,637 35,164,931
2045 31,546,402 4,184,820 35,731,222
2046 32,052,654 4,238,470 36,291,124
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CE 37> 198040} 0| KBS CJAOZ o HZF T B £ 0]5(2017-2046)
(@9 %)
= Y B 5 EEREEES A4 B 5
2017 12,821,995 2,661,105 15,483,100
2018 13,648,516 2,939,149 16,587,665
2019 14,437,310 2,974,767 17,412,077
2020 15,191,838 3,070,138 18,261,976
2021 15,915,247 3,150,781 19,066,028
2022 16,610,392 3,235,054 19,845,446
2023 17,279,866 3,318,432 20,598,298
2024 17,926,026 3,402,031 21,328,057
2025 18,551,014 3,485,575 22,036,589
2026 19,156,768 3,569,133 22,725,901
2027 19,745,058 3,652,688 23,397,746
2028 20,317,484 3,736,243 24,053,727
2029 20,875,504 3,819,798 24,695,302
2030 21,420,440 3,903,354 25,323,794
2031 21,953,490 3,986,909 25,940,399
2032 22,475,748 4,070,464 26,546,212
2033 22,988,202 4,154,019 27,142,221




d= W=l d3A o=l w3 A B3
2034 23,491,754 4,237,575 27,729,329
2035 23,987,220 4,321,130 28,308,350
2036 24,475,344 4,404,685 28,880,029
2037 24,956,796 4,488,240 29,445,036
2038 25,432,190 4,571,796 30,003,986
2039 25,902,084 4,655,351 30,557,435
2040 26,366,980 4,738,906 31,105,886
2041 26,827,340 4,822,461 31,649,801
2042 27,283,576 4,906,017 32,189,593
2043 27,736,070 4,989,572 32,725,642
2044 28,185,164 5,073,127 33,258,291
2045 28,631,170 5,156,682 33,787,852
2046 29,074,372 5,240,237 34,314,609
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(E 3-8 GAMS 0|8t HF Y& 24F2 & 0 5(2017-2046)

(G )
d= W=l w3 o=l w3 5 A B34
2017 10,619,696 2,117,791 12,737,487
2018 11,009,979 2,993,767 14,003,745
2019 11,908,656 2,363,894 14,272,550
2020 12,411,336 3,239,870 15,651,206
2021 12,589,631 2,609,997 15,199,628
2022 12,979,914 3,485,973 16,465,886
2023 13,878,591 2,856,100 16,734,691
2024 14,381,272 3,732,076 18,113,347
2025 14,559,567 3,102,203 17,661,769
2026 14,949,849 3,978,178 18,928,028
2027 15,848,527 3,348,306 19,196,832




pah= W=l w34 o=l w3 & A B34

2028 16,351,207 4,224,281 20,575,488
2029 16,529,502 3,594,408 20,123,910
2030 16,919,784 4,470,384 21,390,169
2031 17,818,462 3,840,511 21,658,973
2032 18,321,142 4,716,487 23,037,629
2033 18,499,437 4,086,614 22,586,051
2034 18,889,719 4,962,590 23,852,310
2035 19,788,397 4,332,717 24,121,114
2036 20,291,077 5,208,693 25,499,770
2037 20,469,372 4,578,820 25,048,192
2038 20,859,655 5,454,796 26,314,451
2039 21,758,332 4,824,923 26,583,255
2040 22,261,012 5,700,899 27,961,911
2041 22,439,307 5,071,026 27,510,333
2042 22,829,590 5,947,002 28,776,592
2043 23,728,267 5,317,129 29,045,396
2044 24,230,947 6,193,105 30,424,052
2045 24,409,242 5,563,232 29,972,474
2046 24,799,525 6,439,208 31,238,733
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[ drd & a3 7P 243

i X
ToAME FANEE TIEe R =84 F8Y

O AFAY W 20179 62 @A 7 T2 F 41141704, HTFE 346,189W, HALS
8,586,365m'Y. & FAH Foll A= AFAIZE 71.3%(246,716%) AHEAE 28.7%(99,473H) =
SRIFAG. FaAFe] HNE FEEEE AFERAFA] 12.7%=2 7 Ba, 998k
2, = F2, wAFAEY] o2 47 11.6%, 9.9%, 5.7%E VR

CE 5-1) NFz FAY &

A=A A EA|
A= Al
Al FAY | gHAY Al A9 | HAY
M 41,141 28,844 20,055 8,787 12,297 6,039 6,258
A w4 | 346,189 246,716 197,128 49,588 99,473 55,087 44,386
mz | 8,586,365 | 7,133,012 | 5,662,305 | 1,470,707 | 1,453,353 | 889,088 564,265
M 707 618 563 55 89 69 20
w4 "
=4 Ha 16,078 14,089 12,454 1,635 1,989 1,571 418
™A 226,998 203,130 182,532 20,598 23,868 18,852 5,016

~ VIES 1,156 784 499 285 372 216 156

T 9]

2k AF 40,506 24,544 17,051 7,493 15,962 8,771 7,191

s Tx]—xl-

° WA | 1,223,797 735,040 509,577 225,463 488,757 | 290,146 198,611
Azz B 31,863 22,019 14,980 7,039 9,844 4,586 5,258
gAY
A | A 258,026 179,463 144,840 34,623 78,563 42,971 35,592
=2} AF
A M2 | 6,202,498 | 5,383,890 | 4345200 | 1,038,690 | 818,608 | 513,504 305,104

IES 7,415 5,423 4,013 1,408 1,992 1,168 824
RoheRCy
) A 31,579 28,620 22,783 5,837 2,959 1,774 1,185
2}31A]

ke 933,072 810,952 624,996 185,956 122,120 66,586 55,534

O 444 89 522 AEa] A AFEd S2Ho] £ F9 A5Ae) 2o
o Hla BAo] Bad

] AFAYD A52F 25 20169 467,243t E 20073 228,858t ol Bl 3l 10037 238,385t 7}
S7FerA e, 20108 o] F HZ 7 F7FE 69.4%0l o128 AWt 9.91% S7HF



(B 5-2 MFT XNSA sS4 F& (29 - 8, o, %)

Az Q17(7) A /AR
&t g shE A} At A

2007 563,388 147,891 18,420 62,089 458 228,858 406.22
2008 565,520 152,431 18,580 62,020 487 233,518 412.93
2009 567,913 160,138 18,525 62,471 517 241,651 425.51
2010 577,187 168,357 18,872 63,015 550 250,794 434,51
2011 583,284 174,941 18,562 63,066 585 257,154 440.87
2012 592,449 210,802 18,935 64,094 657 294,488 497.07
2013 604,670 247,543 19,659 66,523 701 334,426 553.07
2014 621,550 293,527 20,634 69,177 779 384,117 618.00
2015 641,355 339,547 21,392 73,181 895 435,015 678.27
2016 661,190 368,293 21,139 76,781 1,030 467,243 706.67

A8 AFERAAE BAAR, s

O A5 27 5 3] 58319 £7180] 10.12%E 7H EoH, o]= d9] AlYatsl 2 AEF}
o] 7L AFFrdel e AsA &F g S SO I3 AR ddd

O 53, ﬂl%ﬂ“ﬂ AT G AFARFHFE 054020, A=0.4L70)t8 AFEF ee =
= Aldl 7 BAtiaee 1.336 EHE A=(1.0232th)9F vlwste] AFRF 7t 5. 5, AT
== {%ow 7V A BoAr vl g0l H& A YolH, A7k FAhde AL Yle AHolgt & < S
(B 5-3> MIThH| AFER 4 Hw
o ssgs AT T mfTe Al 7 Bfohs

(HA-E%) A A 9] A9) A A cj9] A)9)
A F 4?;18;5 0.722 0.542 1.78 1.336
A o= 22.188.565 0.427 1.0232
(100)

) AFE AT0169) : 668,17178, At : 271,295



O S8 Asxk= @A2016%) 351,506tH0]H, ©] 5 A7 310,613 & A A5t
9] 885%0l ol28 7 Be £EE o|FH, ol FAHS Jtsdle 8o w A8

[ =Y F343 SRESE 3284230, 39 73,4427(22.5%), WG 254,981H(67.7%)S 1433}

2 A 22.36%00 ©]E

2K
ofy
o
N

O =W 528 GHE2 934%= 23083%0] F-5¢ Aol AdRe AFAE FHE
90.9%° =35t 19,835710] 30, AHAZAE 96.5%F 3,480 0] =3

(2016. 12. 31. 71%)

A % 3 (o) F 3 % ()

7 2
A sded| A | w4 | w9 | BE O |AdE
A7+
2 Ak
A | ae | 8
Al 467,243 | 351,506 | 312,586 | 38,920 | 115,737 | 328,423 | 16,151 | 39,840 | 240,597 | 31,835

AFA | 373,706 | 257,969 | 221,437 | 36,532 | 115,737 | 238,134 | 14,089 | 24,231 | 171,891 | 27,923

AAZA | 93,537 | 93,537 | 91,149 2,388 - 90,289 | 2,062 | 15,609 | 68,706 | 3,912

O &% AF A9 A52H20161d 7o) H 593 B+ S7Hs A&
(2020 E A, v FAPEE E e 331,5020(20201) 00 o] & AL

[J olell 202088 7= FAA = 2
[e)

71Eer AAsks A, AFALL oln] =

N
(e}
S
=)
2
o
BT
BN
Y
o
oo
JE
b =
O
o i
Lo 7
e _1 \
3
oN
2 mf;
o i
& 8
o 1x
fru
¥
S oo
1% e
ol o

(E 5-5 BT XNSH U FAY 5905

(2016. 12. 31. 7]1%)

T’ 2011 2016 2017 2018 2019 2020
A5 2HT) 232,449 312,586 331,664 351,906 373,383 396,171




39,469
331,502
-25,200

370,971

39,305
305,976
-28,102

345,281

321,557
39,142
282,415
-30,349

299,648
38,979
260,669
-32,016

279,414
38,817
240,597
-33,172

A7HE(6.10%), = - e FAE(042%), FAETAEE.34%)
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161,174
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(] <% 5-7>3 Zo] AF=A 3 Airside ALDAZFS 2 SF2 zA9] =882 A7 17247
3lojH, oA EuH|dY EEW FEEe A F 2 W=l A 23028 H, A 2457
WY, TS SFEEHEY A9 A2 F 337 SH(=UWA 3135 E, A 17 B) FEE

9T 3 B0l 0T

[ <3 5-8>9] H 1037t AF=A133e Agdd s B k=2 492 vd 305 & olst=
T ofgo] gloy Ul 9 A& 2get 337 %E(EiH%‘:‘—JE olu] 20150l &
2,623%F o= oAEHEe] 83 788 R Azt 2,54
FE 201699 71 17274332 &F2 58599 FAA (AT 1727 94)01] ﬂrﬂ'*‘

o)

J
(HE!
od.
bl
P
A
ol
iR
O
_‘EL
y
o
ok

CH 5-7 MF3H3E Arside Al&SE

TE AldtE 8459
3,180x45m
g F 2 ’ 1729313
T 1,900x45m =l
A380 : It
B7475 : 7
AF A 384,458 B767% : 134
B737% : 114
Light : 3tH
= Y 68,562 m’: 2,302 #H/d
AN EHd
= A 27,818 2455+ Hd
ey = 15,652 3139 End
SHEE v
= A 1,922’ 179 End
2% 103,911y 2,620t
32 (7-25 24178
= 2
AT I (07) 300m
YA %:—7,‘—& 1341 (25) 800m
R (13) 3,700m
’ (31) 4,800m




(E# 5-8 22 MF=MSY AeldH

A7) =(E) )
7
=3 = Al =z e ly Al =z = Al
2016 | 14,860,771 | 14,846,593 | 29,707,364 | 158,394 | 133,100 | 291,494 | 86,427 | 86,316 | 172,743
2015 | 13,121,331 | 13,116,231 | 26,237,562 | 126,669 | 152,049 | 278,718 | 79,336 | 79,355 | 158,691
2014 | 11,610,925 | 11,586,871 | 23,197,796 | 151,820 | 123,609 | 275,429 | 72,787 | 72,746 | 145,533
2013 | 9,975,453 | 10,079,785 | 20,055,238 | 107,335 | 129,993 | 237,328 | 65,223 | 65,231 | 130,454
2012 | 9,175,005 | 9,268,042 18,443,047 | 105,800 | 138,847 | 244,647 | 60,361 60,338 | 120,699
2011 | 8,552,775 8,649,103 17,201,878 | 108,079 | 143,896 | 251,975 | 56,332 | 56,364 | 112,696
2010 | 7,806,027 | 7,918,333 15,724,360 | 103,398 | 127,888 | 231,286 | 51,665 | 51,761 | 103,426
2009 | 6,780,872 | 6,862,491 13,643,363 | 98,065 | 142,189 | 240,253 | 49,633 | 49,690 | 99,323
2008 | 6,172,323 | 6,275,761 12,448,084 | 104,795 | 120,683 | 225,479 | 47,840 | 47,831 95,671
2007 | 6,111,772 | 6,184,654 | 12,296,426 | 128,179 | 160,274 | 288,453 | 46,498 | 46,574 | 93,072
Z4: ofolx"™ FH o)A hitp:/www.airportal.go.kr
(2) A=HA
[ 7]o1Ax
o AFUe B AN HFFL ol <& 5:9>9F ZoH, F 13H ] Ml Z 9X o] MukH
Fh2 AT 7e ARG S FERZ ﬂ?‘z‘a}l U2 439 Muh(nexd) 23, Fot

2B AT 24) e AFEU A =
AL Abo)3h(F 42447, Hoh £ 1,9307) 133

Al

pis

AL 91234

juked

(E 5-9> 7|0 A&
J 49 =
47 gEs | vy | asg | B850 P S I
(B) | (=5) 71 ("H)
Al 9,123




st 7k El 1S 6327 | AF | 91.4 | 975 20 AT/ = 56
FLEFUHS | 3,032 AF | 92.9 | 572 34 AF9= 56
Ay =g 2862 | AF | '95.8 | 365 19 A= 35} 56
A= ~Hels | 15188 | AF | 957 | 823 23 A F/d 110
N2EIFEZ2S | 15089 | &= 90. 7 | 1,930 | 23 A F/EL 96
AEEA - T 15180 | ZX |95 10 | 1,425 | 23 A F/EL 96
A2ERE 364 AF | 13. 10 | 444 33 A F/-79 74
B2} 6,626 | F2F | 87.4 | 613 17 A F/FA 169
) =%
el &7k 275 | 3,780 | 914 | 8m 20 AT/ 70
GED)
i} _ REE
219 = 199 AF | °10.3 | 29 13 nEx/mel=

7H S~

9= | vlEl=/ 9.8

eI~

231N = = 5 Pty

HEYE 156 A F 14.2 | 244 14 wE&ymigle e 7
£k 1015 139 AF | c04.1 | 280 13 | 2o FE/mEs 6.8
Lok 123 180 AF | ’16.3 | 280 13 | 2o FE/mEs 6.8

201693 €L J|EAEY
EA: G BAAI2E  https://www.mof.go.kr/statPortal/

0 <3 5-10>3 Zo] AR FFAHLE &Ko7 FU)ste 2016W0+= 1637 HS 373}
Aom, FH 5197H2012~2016) A= F5AAS HH H 13959 Ho] &3+

(B 5-10> MFAY Mer oz SEaT

TE R 2012 2013 2014 2015 2016
AA™) 1,399,194 1,246,293 1,303,404 1,255,261 1,560,073 1,630,941

=A4: d=all &

BN

22017). ALAAA JA A



O A7

o FAIFZE ofgf <3E 5-11>¢F Zo] 20161 7= 971 =& <] vk 253 0] F 5073] AA
Aol daetd o, F 1208 B oo #FAE ?%6}91%
<E 5-11 Mg ZHIARZE A4S
ks g2 = 2] FTETGT) | A3 | #BAM)
Al 253 9= 507 1,209,106
Costa Serena FH-AT-LE-F | olggo} 114,147 83 292,538
Chinese Taishan THAT-LdE-F= | Fn} 24,427 49 38,356
Costa Atlantica TH-AT-LE-F= | olgg o} 85,862 59 145,197
Skysea Golden Bra | T-AF-d&-Z= EE} 72,458 58 104,665
Seven Sees Voyager frolol= IRty 42,363 2 1,280
Mariner of the Sees | F=-AF-EE-F= | Hfetv} 138,279 38 132,545
Queen Elizabeth5 dEglol= IRasls 90,901 1 1,829
Artaria dcglolt HHot 44,656 1 985
Arcadia deéfol= Wt 84,342 1 1,966
Ocean Dream YEAF-LE gljn} 36,674 1 915
Insignia deéfol= Lol i 30,277 1 514
Crystal Serenity dslojt n}shaf 68,870 1 963
Volendam deéfol= yd&e 61,214 2 2,621
Costa  Victoria THAT-LE-F= | olg o} 75,166 9 15,380
Costa Fortuna TH-AT-LE-FTT | oy o} 102,669 60 179,522
Silver Shadow drofol= ustat 25,258 2 687
MSC Lirica FTH-AF-LE-F= | kst 65,591 41 79,615
Legend of the Sees dEofol= ul-sfa} 69,472 11 21,018
Sapphire Princess T AFLE T = 115,875 47 133,293
Golden Princess YEAF-TT-IE = 108,865 11 28,398
Glory Sea dEofol= s}t 24,782 24 21,259
Nippon Maru YEAF-LE SIRC 22472 1 385
Celebrity Millennium YEolol= EE} 90,963 2 3,774
Pacific Venus B FAA Y Yu 26,594 1 502

20169 129 V&R RS
% A S S BAAI " https://www.mof. go.kr/statPortal/
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Haud S Aade] AAAF, Tolo%, AR, 4 5 EA B Had
ST gEe AR og AN & Qe AMI) AnE 23 FEAy
ot orons | CFECl AT AL R IS 253, ad FAAY BE oFY
gaid oFg7d o= Tl o~ 2
Ho|E AFd= FAAA
o gog | A2ES) S E AT AP A sk Roj-EANLE 2L,
T — =1 = = 1 =] -
S| A9 A, dPALde] BEXNYS )S507 = AA

(2) A A

o TF&EY AlE HILE <F 5-14>9F 7o) 20133 S V| oE & Fo] ZUIHNE B 2017

408N (A 4= 31,5767 2 28 157024 3,9377H), #FEE
12570 (A AT 14,8527Y), 7FHEEE 617 &(AA T 3,90271), FLHZE 607] (A AT 8,767
M), 28589 4 2AEE 920, AEFTE 1A RSF 26001 Y

o FEAABH o3 SHAHL <F 5-15>0014 AAIEE HEel o] F AT 8307 (A
% AT 19,2307), AEEEEY 172704 59947

i
>
o
Nt
8
=
fu
o
'z
)
=
2
(o))
&
=
B

off
2
rhu

o
=

0 <¥ 5-16>% HH FojEWul d3o 201433 E F43] FUFske] 20179 6¥€ ¢ UE E=
QAT 3,1567N(AA T 10,3567NHE AFAl QAT 1,8297N(AA T 5,69171), AAHZA LA
T 1,R277NAAE 4 4,66571) A

(B 5-14 HTY BYSLY S2(0) HF

Al #H3sd | AE5sE | ME5sd et | 29359 | FUYES
TE
M | AL | A | A | e | A | A | A | e Al | e | A | e | AL
20106 | 109 | 12,942 | 50 | 6,664 1 26 15 | 869 1 36 42 15347
2011 | 115 | 13,098 | 50 | 6,664 1 26 17 |1 944 | 5 117 42 15347




20121 | 143 |13956| 54 | 6810 | 1 | 26 | 26 |1245| 18 | 414 44 |5464
2013 | 191 [16265| 63 | 7464 | 1 | 26 | 35 |1916] 47 | 1,116 45 [5,743
20143 | 272 [20970| 89 [97762 | 1 | 26 | 47 |2870| 85 | 1,970 50 6,342
2015\ | 337 [25345| 107 [11,645| 1 | 26 | 54 |3,339] 120 | 2,881 55 | 7454
2016\ | 386 [27.836| 118 [12,643| 1 | 26 | 58 [3,793| 149 | 3,668 | 3 | 72 | 57 |7,634
20173 | 408 [31,576| 125 14,852 1 | 26 | 61 [3,902| 157 |3,937| 4 | 92 | 60 |8,767
20179 1092 7|E2AEY
EA4: AFEEAANE #F8 27
<H 515> Y 3 dat=Hid A4 &g
= n Al A=A A ZA|
JA T N A5 A A4 A
Al 830 25204 613 17,670 217 7,554
SLISEIge 658 19,230 495 13,027 163 6,203
A Zratbg] 172 5,994 118 4,643 54 1,351
20179 1292 71EAEY
A4 AFEEAAE 8T A
<# 5-16) (I =O{& DIt &g
= 3 Al A FAl A HZA|
Rl
JA RLEAES A4 RLEAES HA T RLESES
2013 1,449 5,610 785 2,906 664 2,704
20143 1,698 6,322 850 3,391 848 2,931
2015 2,357 8,259 1,304 4,369 1,053 3,890
2016 2,850 9,547 1,607 5,079 1,243 4,468
20174 3,156 10,356 1,829 5,691 1,327 4,665

201793 692 V|EAEY
4 AFEUAAE 184547

o AN ARQHoR= AFAY B (AT 418704, A 130470) B T



FHa(AA T 414702, AL 11,0710, AFAZA L] A5 SAG(AAT 405704, AL

1,662) 2 AAS(AA T 296704, AT 9867) Foll B2 TIEAAHo] 9l

(E5-17> &5 -8 - & 8 SO|ELUSL &Y

. Al 230m ™| 5k 230m*©)%d

JA 4 RLESES A4 RLESES A4 AT

3 A 3,156 10,356 2,834 8,385 322 1,971
AFA A 1,829 5,691 1,674 4,742 155 949
s A 9 230 1,014 171 627 59 387
i 278 878 264 790 14 88
of & & 418 1,304 368 1,009 50 295
T 2 & 414 1,071 406 1,025 8 46
zH & 243 673 226 579 17 94
g 749 132 317 130 306 2 11
F a4 58 196 57 191 1 5
59 56 238 52 215 4 23
MAZA 2A 1,327 4,665 1,160 3,643 167 1,022
T A9 405 1,662 308 1,047 97 615
A 5 104 355 100 330 4 25
¢ o4& 178 581 156 457 22 124
q A5 296 986 278 877 18 109
=] 197 682 185 610 12 72
A ] 147 399 133 322 14 77

20179 6¥% EAEY
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(3) AA v 4%

THIS W AFAHANE F 44887H (A
5(015)9] ATAAE EUE AAG H T2
1Y 7]F 169,997 9] 80| 718 Aoz ety
B(19)9 8 7
B(19)9 78 7

T 67,99971)

[ <3 5-18>¢} o] A dAgS
3z 5 254

=
of Aol Qlom, B%
o °¢ 17 A= 3
el A% %

o AAZA A4S

¢

o AF 2,677 24 4 39819712 B3 99,547

O

% 1,81170&AA 5 28,1807 2 T34 70,450

(H 5-18> AN olg S8
Al A F=A| A EA]
T
HES A Ma s Ma A
Al 4,488 67,999 2,677 39,819 1,811 28,180
2 A 408 31,576 204 16,184 204 15,392
#3589 125 14,852 84 8,573 41 6,279
& e 3¢ 1 26 - - 1 26
%3
& Ve 59 61 3,902 30 2,230 31 1,672
n}
% ey 157 3,937 61 1,622 9 2,315
A% 549 4 92 - - 4 92
FUE =y 60 8,767 29 3,759 31 5,008
FFAAY 94 843 31 274 63 569
FolErt 3,156 10,356 1,829 5,691 1,327 4,665
2 A 830 25,204 613 17,670 217 7,554
%% [ARE) =N E) Kot
. 2T oLl 658 19,230 495 13,027 163 6,203
A<k 172 5,994 118 4,643 54 1,351
23 AFSRAAE BB, 184543, 94
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T A dF3lF e H o3 ()

1 COSTA FORTUNA 7 2,720 19,040

2 COSTA ATLANTICA 34 2,680 91,120

3 COSTA NEOROMANTICA 3 1,800 5,400

4 COSTA SERENA 46 3,700 170,200

5 MAJESTIC PRINCESS 22 3,560 78,320

6 MARINER OF THE SEAS 30 3,840 115,200

7 MSC LIRICA 5 2,679 13,395

8 MSC SPLENDIDA 30 3,959 118,770

9 NORWEGIAN JOY 50 4,200 210,000

10 NORWEGIAN JEWEL 1 2,376 2,376

11 OVATION OF THE SEAS 36 4,180 150,480

12 QUANTUM OF THE SEAS 76 4,905 372,780

13 SKYSEA GOLDEN ERA 10 1,814 18,140
A 350 42,413 1,365,221
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% FAs7] Y% WHE d™o] 1950d ) TEEH =] $ka T AR
Wy o] «of Y zu]-8 d(Travel Cost Method)’3} “3| =9 74 %@ (Hedonic Price Model)”

We sulgel oAy YeE wIH TR, =D A go] Ao,
st ofeigol EAF

A

o} Zo] mdo} 7|71 o] m A7 A gl A <]

O ASA0E 2ANNEH ATEL 37 LopolA Bol BEAUE
BHP 12201504 BATFA vl g2} EAL o Rajsiel, AR X FAL A%
Ao WESHA F1AT, 189 &AL WE|2: B UNF 7B HE AR AT FE B

Aogiel sJale 1257 S8 of Mgl WAHOoR FEHUT, oYY HHHow

Q17d = (NOAA; National Oceanic and Atmospheric Administration)

(] =AY 420 ol 2 9(Kenneth Arrow) 9 EZ-$Robert Slow)LFE o2 3

Nt

2) A%9(1993), Recent Development in valuing Environmental Amenties, KEI 7|33 4 B A =
A F7 AT,



AAS 27t 29 or 74E SEAI M 2ARTIASAY Y FEH AHAS AT
WA HAAL, ofol] tigh ZholEglE AAEY

o] ¥ 733—7}01] ofsf o]l <
o] ﬂ7] o F&3]
a7

=
o

)
o

EEECERREMEEESEEEE
B 248 ATE 5 Avhs WhE
751

5 57
olg} ofe] HobolA AAH 749

(g, o

A& A} 7HA(WTP: Willingness To Pay)2 275714
Al o) He BAH AR 25 ofele B
5 AHRow AAA /X2 £25= 19

OE _]IN,
L

oHd

ofd

2

ot

AR FPHCVME BEA 2R} A8 24 52 Fatel Folx 879 ol Al
o) stel] tF SEAL AR AAWIP)S Z)E FAHOE FHe PP, 24
B4 2RRe BAGAS BABAAE AololA] Fbg Pel AgHIL g 0

o2 AT ZAFILA = MAAS) e Hrh oAbl 2%

=45

ZARTIREA LS 7 (open-ended)} 3 & (closed-ended)e] F 7FA] LREAQ HAEHE 7}
A #HE AEFe= A A v (bidding games) 9t YA E 2 FH(“dichotomous choice
method’ or ‘referendum format® or ‘take-it-or-leave-it’) 2.2 U = $(Drummond et al., 1997).
olyg 73 FoA v= Y37 B2 = (NOAA: National Oceanic and Atmospheric

Adminstration)®] ZARIIX] 24 &9 714 oA Aoz Puss AL FRMU 2

AYP A2HE SRANA DI H Hoh RIS 24 AFabA she g
o= QAR Agso] %E. of PHe ATl My Was)

F glolAl, aAte] )7, BE, §7] Sl thahe] mrt st
R, AE ARl $EHL FAY 5 glo] A2 AU BAT 5 9

3)

4)
5)

Arrow, K., R. Solow, P.R. Portney, E.E, Leamer, R. Radner, and H. Schuman(1993), “Report of the
NOAA Panel on Contingent Valuation”, Fedral Register, Vol.58.

A9m(2007), Ht)Z 270A el digk 1243} A EJAWTP) 7+

Arrow, K., R. Solow, P.R. Portney, E.E, Leamer, R. Radner, and H. Schuman(1993), “Report of the
NOAA Panel on Contingent Valuation”, Fedral Register, Vol.58.



AAY AR $RA MY £ YS9 Yol vlg B AT FYH 1 F h1E
HESIES s ABg Bohod, tiee] AR of Yool £ & 5 g AN
Awe AHe 9l Aevt folsa 2o FUHL /1T F glo] WS ¥ & Ak

Al BEFE7] oJHohs A HAE AEFICE Aujgo] Bol

ARE-E 3L ;Jx%‘:ﬂ, ET;S]??_]' AT YN A FE] A2t <o o] GFo] tg wi7hA] AlLA =
Qﬂ% FEsl= WO =2 Davis(1963)0l &8l A3 At o] W

%2 Ao B9 AFEA glo] AEYATAESE =28 5 UARE Aol AN EF
T we} SR A B AL Hte A FEFe v S HO(starting point bias)7F B
Aats TAZE AS &, As AATH] 200 5555 AEYATHL o= AEFS

R

"=

o] ol dial B} Hekel Wo] ¢ AHAeld & (Dichotomous Choice Method)1H], 270
o AANFTHE At A WA AANFAES AED AT e SEAIA A MA AA=
ARt 52 54, A HA AANTAES AED it gle SEHACNA A HA AA 4R

S T ANt AU BeINTAE FHTHE W

o e AR EEYL BY F AW ANFY HAVL B2Y AS olF BT & Avke
M3k SHAR ol F O W4T AIR G Brke Aol dg. Tt o
2 AR e A0 Be Hga Al BT Y3t B3 A Bela)
Fole FAa7] A% ANTY AAo) B olz ol Ytk BHol U

td
2_%,
=]
. B
<
-
o
Q

2 dAFoAs i A9y dEHES &8st Fel AEE olFgEA
Model)< o]-&3ste] AFHF 850
o) ko] H ¢ A

Fa ol ARAN MY 2UE A)e0R Gaste] AR AHFLHE

o
=
T 4 S, E3] bootstrap method 7}-2H], £ -9 4= montecarlo simulation WS A&
o
=



OAES Bl 2 ARE ol &3t o|g=23 B4E& ANt Mg F4T & 49 s
©]-83}] montecarlo simulationg HASIEE 3 FTES 500072 sty HAEAE
(trimmed mean)< %%}71 A3l & 2.5%, 391 2.5%F AAT 95%2] AT dE =
4750702 FA4E BES =E59S. T2 4750719 ARE o] &3ty AHA P AR

E N8+

CH 5-21> H49 Z&A Fo|

a5 o] Aol

Offer AA =

Sex (=1, 9=2)

Age Sazte] A7 0th=1, 30th=2, 40th=3, 50th=4, 60T} ©]4+=5)

Job AR FH(F=1, F=2)
Residence AFA YA
Workplace A7 %]

Transfer DEFHATE=1, W 2=2, A3, 25T5=4, EH=S)

Time ZEZ A28 AZHI0E oldl=1, 10~208=2, 20~30%=3, 30~40%=4, 40~50%-=5,

50~60%=6, 1A7F ©]74d=7)
Work_Tour BFY FAF JR=1, ol e=2)
A4 T TARE A& 9 59=1, YA, AN &E=3, HA=4,
Work Cate O A R -
22 H=5, 7|E}=6)
A A5(R2=1, 2005H T]T=2, 200~3005+=3, 300~4005+1=4,
Income_Per 400~5005+21=5, 5005+2 ©]4=6)
7l &25(%12=1, 2009+ w]9k=2, 200~300%H=3, 300~4005+=4,
Income EF 400~5007+41=5, 500~800T+<1=6, 800+ ©] =7
[0 2 ALl G T HTE 23 BY S o] &ste] EAst=H, E40 AHgd wgo
g Fole <& 5-19>0] AAFH S

~—

O Wgols SREUS(IE) A, 2alsl el 2d7]) A DA, sheae A uEEA e
AdAol ABel A JEE sfotely] 9ol ZFHQOH, of vl AW, A, AFRT, 25
o Fe WESH FHD AN BRY BA FF N L O Y &5 5 ATEAS
=4 WsrE YL



(8 475 AZARE 24%7H) F4M S 283t A% B350 0@ AFE9Y 2
% 9 27 9 AL tF WIPE 24514 s, 941 ol mEse Pas)
K

O AMEE 728 i HA SEAV ZA3tA S ul AET5E T3 WIPE AHZH o= A3t
= HAolgtal & 4 L. o] 7FH-E Cameron and James®)oll &8l A|otE BN ZAE

7HA B7ER el tigk WIPR HIZRel 248k A5

w;, =x;0+¢ €~ 1idN(0,0°)

x, = (1, Offer, Sex, Age, Job, Residence, Workplace, Transfer, Time,

(1
Work Tour, Work Cate, income Per, income FF)

=

O 714, o= A5ao] Z3E Wipe] #4810k 25as WeQl Wb o 94 (11x1) 4
o #ZEA BT 0] 08T 2A ohdAT BZE, F, AAZ B}

: ™. 1,
AL w,7F okt AAD LA (offer), 4,013 o] thF SHAEL F&ALY
Lifw e A, )
Yi=0,if w, < 4, )

y, = WIPS| A71& ofmjshs Aol ofde}t 4,7} AANEHUNS W, L 54& 588 &2

z, 18 53 £}
A=k g @ B H S (dummy variable)d. A4,2F A(1)= °] &3t & 5T T
314

Pr(y,=1lz;) =Prlz,/0+¢ > A 3)
=Prle;> A, —x;0]
=Prlz; 2 (4,—2/0)/c]

91 AolA 2= BEATRLE G2t $8U5Y. Bebd 3012 o3l A 5 =1, 5, =09

e Tt 28

6) Cameron, T.A. and D. James(1987), “Efficient estimation methods for closed-ended contingent
valuation surveys’, Review of economics and Statistics, Vol.69.
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Si A—x/6 Ba-w)

pd-f = (1= o N (6 (=—=))
09 4 @ ol 83tel 4 (9% VAL YRS WEP4E T3 ZLPEFFE F5=

g+ e

A, —x/0

N R N L
Iz = Ylynl- (20 At ©

=1 i=1

) o] AZHHNA WIPE 2,9 HFF+FeZ HolH 3 YoBE o)9] F7g T3] AsIA
£ 9es 49 4 Agl 2 ] BRATRS Fiel g 9

O A5 #Fr89S Sldtd =238 siAAy, 2a871A e AL, steAgAd 14
Aol gk A B2 Al 7F4S 10,0009, 20,0009, 40,0009 2] 371X 2] AAZFAYE Uro] A
A o] FRAay i AL

7) Cameron, T.A. and D. James(1987), “Efficient estimation methods for closed-ended contingent
valuation surveys’, Review of economics and Statistics, Vol.69.



(2 AFE 98l A5 S8Ae 89 EAS gofslr] st RI=EA S AN s. 58
A= AF A Yol AFslal e FUES ddo 2 stdon, AlFe F8 AFES AA, A+
ZA7F AR AEske WAloE A YA

[ ZA7)17E 20179 9 159 2E 20179 9€ 309714 ¢F 159 <k A3)o] HQa, Fad A
A F 1,00058-5 AT o] 83192
<H 5-22) SHX| &%

am | om | AF = 2=k ﬂﬁ 28 | #FY = | 71 | 7HA

o= Ut A=k A 4% ‘—],’-‘]‘:\}O_]- A7 ZA} AE 2rE 2=

N %5 [ 1000 | 1000 | 997 | 1000 | 1000 | 450 | 450 | 450 97 | 1000 | 997
Az 0 0 3 0 0 550 | 550 | 550 | 903 0 3

Bt 158 | 230 | 1.55 164 | 280 | 179 | 339 | 2.51 | 4.24

=9 2.00 | 2.00 | 2.00 1.00 | 3.00 | 2.00 | 4.00 | 2.00 | 4.00
ZAnigk 2 2 2 1 1 2 5 2 4

wZA3} 0.495 | 1.311 | 0.498 1.211 | 1.608 | 0411 | 1.939 | 1.423 | 1.639

Bk 0.245 | 1.718 | 0.248 1.467 | 2.585 | 0.168 | 3.759 | 2.024 | 2.686
L 1 4 1 4 6 1 5 5 6
Axk 1 1 1 1 1 1 1 1 1
iz 2 5 2 5 7 2 6 6 7

3HA| 1573 | 2295 | 1543 735 | 1255 | 800 | 323 | 2500 | 4218

ZACR Uehton], 5o A#E 2007t 42.1%=2 718
2R 3F 0.1, 40tH(23.3%), S0TH(15.8%), 30tH(13%), 60tH ©]4(5.8%)% ERF2

=0

H]‘B‘E

O AF A9 =2 &= tg 374
g F437] sl AFA gt A7
8 AFARE AFA =FE5(13%)°] /M B
o2 Uehgs. A AAZE AFA
5, oltE o2 YBss

[ S8A2 M 250 2= 2009HY mTH(31.3%) 0.2 7 wgkom A5418(28.6), 2009+ ~
3005 P9H(16.53%), 3005F ~ 4005H PTH(13.3%), 5005+ ©]%4(5.3%), 4005+ ~ 5005+
A oT5%) o2 ZAENS. TH 2522 3007Hd o]4F ~ 4009+ m Tk 4009HY o)A
5005H P9H23.3%) = WEF O™, 5009 o]/ ~ 8005 F]RK(16.8%), 2005+ ] ~ 300
TH 19H12.3%), 2009H P19H9.3%), A5 G15(7.8%), 800RHA o]’ (7%) OB AU

FET Aol F2 o] &dhes AFTHOEE AVFEo] 7P wAl 2AENLH, W, SH, )
A 59 o2 FAE NS AQAZEOEE 108 oW, 10 ~ 208, 20 ~ 30% =22 FALE



rlr

ol g3te] ojFEA A& =Edgon, F48 A%

(] 4% &2 A3 bootstrap method?] montecarlo simulationS ©]-&3}] FE-S 5000712 &
Astal, Aae 3o gh(trimmed mean) S 73F7] A8l 9 2.5%, SHl 2.5% S AAT 95%2] 4l
7

3ol iEE = 4750709 F4E FTEE T3 AAE EES0w

| .

[ E2&gu 82 oF 209909, 2:87] 28] Hl&e oF 230009, 3+ A7 H&S oF 23,0009
o2 yepgton, i B4 Axe oS3 2o

(# 5-23 HYdEYS Soff LIE WIP 7| =84

(G )
T =28y 28] 7] sk
% 7(Mean) 20,990 23,110 23,071
%% (Median) 17,000 20,000 20,000
A B3k (95%, Truncated) 18,831 19,915 20,463

W) E2EdH4

O 5284 g4E A% HA0E BFaF A B Aueles B 248 AB53

SEABIE | EEAEYA S22 ekl o) SEHYFY
& 1000 618 519 1000
A=k 0 382 481 0
i 0.72 1.16 3.13
=95 0.00 1.00 2.00
Huzk 0 1 2
EEAHAL 1.026 0.366 1.902
s 1.053 0.134 3.619
HE 3 1 6
A2zt 0 1 1
ok 3 2 7
A 717 715 1622




] 2AFA3 AEA} 16.0%, AEATAT} 84.0%E VENFOH, ABS 812 gE o f &

T

& colu] gRF AFOE SAstol Bebi 7ol b B UErgon, ARBUD BA

2 o7 flek, <=9 *}0474]21% 12 floh, o] Bl&S BT B3 oAl oJAIAF T

thi 5ol o wow vept

(B 5-25) T2=ZF XMEH|E X2 A

e HAE FEHANE | FASAE
& o, AEA} §lFUTh 519 51.9% 84.0% 84.0%
olysg, AEE A7 AHFUT 99 9.9% 16.0% 100.0%
HA| 618 61.8% 100.0%
= AN2=" d=3 382 38.2%
HA| 1000 100.0%
(H 5-260 TE2EF XMEH|2 XEHE 0|8
= HAE | FEHHME | TAHIHE
2 A& AAE 57 ok 112 11.2% 21.6% 21.6%
o] FH3 AFo = g Aslok stk 181 18.1% 34.9% 56.5%
o] EAle $A¢E E i Fo3kA g4t 26 2.6% 50% 61.5%
g AFES W #Ae] tiido] ofth 25 2.5% 48% 66.3%
T ARIAELS Fe £ gt 92 9.2% 17.7% 84.0%
o] Bl g2 =T #AFA EFoF S} 68 6.8% 13.1% 97.1%
71ek 15 1.5% 2.9% 100.0%
A 519 51.9% 100.0%
A= A28 A= 481 48.1%
A 1000 100.0%
WTPE F43% 23 oF 20990 2] A& H|-80]

= A%, oln] 4eA

(F91: 9)
B+t MEAN 20,990 20,974
T MEDIAN 17,000 20,000
ksl F15495%) TRUNCATED 18,831 20753.42




[ ABYAF 259 AE HAY FHOEE 20,00090] 7 L& v8]ES 3231921, 10,0009,
50009 59 =02 Yehd

(# 5-28> =E=F XeHIE A==
=

A SAE REVAE | TAWAE

R 481 48.1% 48.1% 48.1%
1000 14 1.4% 1.4% 49.5%
2000 4 0.4% 0.4% 49.9%
3000 4 0.4% 0.4% 50.3%
5000 72 7.2% 7.2% 57.5%
6000 7 0.7% 0.7% 58.2%
7000 12 1.2% 1.2% 59.4%
8000 9 0.9% 0.9% 60.3%
10000 114 11.4% 11.4% 71.7%
12000 7 0.7% 0.7% 72.4%
15000 12 1.2% 1.2% 73.6%
16000 4 0.4% 0.4% 74.0%
17000 7 0.7% 0.7% 74.7%
19000 5 0.5% 0.5% 752%
20000 124 12.4% 12.4% 87.6%
24000 4 0.4% 0.4% 88.0%
25000 7 0.7% 0.7% 88.7%
30000 19 1.9% 1.9% 90.6%
40000 34 3.4% 3.4% 94.0%
50000 49 4.9% 4.9% 98.9%
100000 4 0.4% 0.4% 99.3%
200000 7 0.7% 0.7% 100.0%
A 1000 100.0% 100.0%

oh 287] A2 =&
O 287 Ael A9 A F2L 98te] F7k2 Rase vlgo] oa ARre 2A9S

(HE 5-20y MY 7|XMEH|2 BITH®

27| ABEDE | 2E7|AEAL | 2 7AE S8 ol | 2V FHUEY
N fra 1000 596 518 1000
A3 0 404 482 0
<t 0.77 1.15 3.19
AT 0.00 1.00 2.00
Ak 0 1 2
EEHA 1.053 0.356 1.83
A4 1.11 0.126 3.348
He 3 1 6
Ak 0 1 1
gk 3 2 7
A 774 682 1612




0] 2AAT AR AL 14.9%, ABALIATL 85.1%2 UERor], A2 314 e ol 2t
oln] g AFo Hdslol Ak oldo] 7bg ol Uehkon, <=9 AdAHE B
g % Qltk, ‘o] Mg W FPAGIA AN Ak Bk, ABYUE A 57} ek
5o o7 wom YEste

froa

< 5-30> 27| 2| HE K=

s HAE | FEHHME | FHHAE
fr& o, &AL} flsEUTh 507 50.7% 85.1% 85.1%
ol e, AEE At FUT 89 8.9% 14.9% 100.0%
A 596 59.6% 100.0%
Az Al AZgk 404 40.4%
A 1000 100.0%

<E 5-31> 27| M2H|E XEAHL 0|7

e | JHE | FEFHE | FHAME
fra A &@uet A oAF7 ok 82 8.2% 15.8% 15.8%
oju] W3t AlFo g sfAs|oF gt 204 20.4% 39.4% 55.2%
o] EAle= $AEHE E g T8/ & 29 2.9% 5.6% 60.8%
e A2 W FAe] el ofyth 27 2.7% 52% 66.0%
o] AMAIEe Be $ }Unh 84 8.4% 16.2% 82.2%
o] vl &2 BF #AFAA =& oF drt 85 8.5% 16.4% 98.6%
71E} 7 0.7% 1.4% 100.0%
A 518 51.8% 100.0%
A= N®l A&k 482 48.2%
A 1000 | 100.0%

[ AEA} 282 A& H FHoEE 1900080 7HE HL H|ES 2435150, 10,000,
30,0009 59 «o 2 Uehts.

(& 5-32> 28|7| Xz2| 2o} x|z HIE

i HAE FEIAE TAHAAE
& 482 48.2% 48.2% 48.2%
1000 21 2.1% 2.1% 50.3%
2000 9 0.9% 0.9% 51.2%
3000 43 4.3% 4.3% 55.5%
5000 5 0.5% 0.5% 56.0%
6000 6 0.6% 0.6% 56.6%
7000 4 0.4% 0.4% 57.0%




8000 3 0.3% 0.3% 57.3%
10000 101 10.1% 10.1% 67.4%
12000 4 0.4% 0.4% 67.8%
15000 21 2.1% 21% 69.9%
16000 8 0.8% 0.8% 70.7%
17000 16 1.6% 1.6% 72.3%
19000 141 14.1% 14.1% 86.4%
20000 11 1.1% 1.1% 87.5%
24000 6 0.6% 0.6% 88.1%
25000 13 13% 13% 89.4%
30000 53 5.3% 53% 94.7%
40000 41 41% 41% 98.8%
50000 3 0.3% 0.3% 99.1%
100000 3 0.3% 0.3% 99.4%
200000 6 0.6% 0.6% 100.0%
A 1000 100.0% 100.0%
O SEAES &S nig oz 2y 7t Xg vgo] WIPE 4 23 oF 2311099 A& H&
SEHA

@9: 9
Bt MEAN 23,110.55 21,481.48
TAH MEDIAN 20,000 20,000
AdE H3H95%) TRUNCATED 19,915 21298.7

[ mebq 28719 Bes Buge ofn ARRE o] H1 gt

1l T R84 M
FES F8Y V1F0R UAT A% oln £8Y S 2337 YT PO H4Y
2} st A g Bl

O st A2l 88 SHE A% A FA& 2t 7t BEse g tigh AEAE
ZAEIAS. ZAPAT ABATL 16.5%, ABARATE 83.5%2 UERS
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<H 5-34) 3l4 Xl H|E v H
SR ELE | StAIEQA} A E ksl o] # StF U=
N S5 1000 568 486 1000
A=zk 0 432 514 0
S 0.85 1.16 291
=T 0.00 1.00 2.00
gk 0 1 2

E&EHA 1.084 0.371 1.731
B2 1.175 0.138 2.997
He 3 1 6
HAazk 0 1 1
AHolgk 3 2 7
A 847 659 1377
(H 5-35) st X2 H|E X=S9A

H= HAE | FEHAE | FHAHME
= o, AEJAZT fFsUTh 474 47.4% 83.5% 83.5%
ollg, A8 oA} AFYTH 94 9.4% 16.5% 100.0%
A 568 56.8% 100.0%
AZ N2E A=k 432 43.2%
FHA 1000 100.0%

(] AE2 314 %?L OlfF2& ‘oln] JHI Aoz sAas)of b= o] 7 =4 e
wor BTG HA|H /7t gtk ‘T ARFAIES 1S F glop, o] v &S BF
BFANA A Ak b, = TY oA ¢S 2 YEIGS
(H# 5-36> st Xl H|E XEHF Ol

HE | HAE | FEHAME | FAHAHNE

a2 A &gukst AA A o771 ot 2 9.2% 18.9% 18.9%

oln] HFEg AFo = sas|of gt 209 20.9% 43.0% 61.9%
o] BAle $AEHE & UF 834 ¢ 17 1.7% 3.5% 65.4%
A AFde u FAlel giigo] oyt 37 3.7% 7.6% 73.0%
=9 AAIE S 1S 5 gl 7 7.2% 14.8% 87.9%
o] v 82 BF #FAAA EFof stk 52 5.2% 10.7% 98.6%
71k 7 0.7% 1.4% 100.0%
A 486 48.6% 100.0%
A= A28 A=gk 514 51.4%
3HA 1000 100.0%
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bt ol
e

(# 5-37> HHHEZHS

ol
N

i)
¥@

oo 1o
fl
12
tlo

At A3t oF 2307199 A& v

(21: 9
i MEAN 23,071.09 21,954.02
Tk MEDIAN 20,000 20,000
A HTF7H95%) TRUNCATED 20,463 21,878.79

[ AEA} T892 A& Hf FHOEE 17,00080] 7HE L& H|FS 24381501, 10,000,
50009, 30,000 529 =oZ UEhte

<# 5-38> ot X2l Zf X|= HIE

= e FEWAE TAVAIE
5 514 51.4% 51.4% 51.4%
1000 14 1.4% 1.4% 52.8%
2000 10 1.0% 1.0% 53.8%
3000 2 0.2% 0.2% 54.0%
5000 53 5.3% 5.3% 59.3%
6000 2 0.2% 0.2% 59.5%
7000 5 0.5% 0.5% 60.0%
8000 2 0.2% 0.2% 60.2%
9000 1 0.1% 0.1% 60.3%
10000 101 10.1% 10.1% 70.4%
12000 12 1.2% 1.2% 71.6%
15000 2 0.2% 0.2% 71.8%
16000 5 0.5% 0.5% 72.3%
17000 154 15.4% 15.4% 87.7%
19000 5 0.5% 0.5% 88.2%
20000 2 0.2% 0.2% 88.4%
24000 9 0.9% 0.9% 89.3%
25000 9 0.9% 0.9% 90.2%
30000 49 4.9% 4.9% 95.1%
40000 2 0.2% 0.2% 95.3%
50000 36 3.6% 3.6% 98.9%
100000 6 0.6% 0.6% 99.5%
200000 5 0.5% 0.5% 100.0%
A 1000 100.0% 100.0%
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] Olﬂﬁ EHE] /14 F3e "ty 2AR HAE7ME B8 AYA HEe 5T A5 19
2 nlgo] g B FFEOE =Y
o E2&3 AgHu]8: 20,990 ¥ (/)
#71A e Aednig: 23,110 9 (/<)
o A g AglAnE: 23,071 9 (/)

i

o
%

[ o1& @ 2A1E siAskr] st 7}<lo] Z‘Zd Hl 8259 oAtE EAT AF¢7} 15%0) 2
(A2 15.9%, 14.8%, 16.4%), ABA} Qe A¢dE 1 olfie tii-2 Algo® X shA
u, #ZAA FEAIA K EPE} SHOE YRt 9lo] Al wige] 4 Ao His)
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S
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> N
b
AQ
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o
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il
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o EEEH AYZNE: 14,063,300,000 ¥ (/), 2,236,064,700 ¥ (/)
o 2#@71x8 AgAHH 8 15483,700,000 ¥ (/¥), 2,291,587,600 ¥ (/)
o dkEAE AT ZNE: 15457,570,000 ¥ (/9Y), 2,535,041,480 A (/)
o 7: 45,004,570,000 Y (/%), 7,062,693,780 ¥ (/)

O o, 25ER, 287] 375 seAlel 37he) $47 @aol B9 Frieh AFAT 7t o
o 27 ol AT Qe W YuAol B BB AR BARAE Bohsen, 35
ool T 4718 BHEA R BY weo] 87
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7hH d 9 mdg 7HA

& AFoA A F8e AGA o] e B A 1§OE o] FABES
AZA7A GomA BRSe 2T 5 e SH o Hog
o el A ABE AFE HAL o F
o d: Al ARTEF a5 v Wk hrsiA A" S Qow, B A
A 71BAQ A2 B B0 AFES BEFoRs AHA R Yehe 44
9 AATES] Z7hel Ue IR BAIR S @A AHe] B4 7 SolA B
23} FFOE e B9, B4 7150 Y, &8 S BAC) e 2R 3
RS Aol o] A ANE vk BAH 952 o)
- B AFE PR U AFE AL FHH Hoh 2PN BBA ] v, B3
o 378 BE B A 18 D AW Z7) AT Baje] A 5
& AFE Aol 2422 Bk A EAS, i 29
FOE A% B4 V150 BYH @A, #EAY AE L ©

O %, 2o AAA 820 B o] &4 7He
AAE FolA Wmalw, Tl A 8 B o

O] A0 59 SRel A A w3 4bele] BASE oo @ HAH ] AgAel B FA

R = o [¢]
B A, BY Yo PR =o) @ Awl, S} 24 SO o|Fold 9,
o] e AT JIWe] A FEIE HHHA AVHE 2 VYOE THHBE B
ofg AATFEE] Hrijsh A7 el W AATFES) sk 47 Fie] HA gk Swio)
L&
O whebd) B Aol B sl Sol % Ay FAR AN Jeistel, wyAo] o
AFE W AY AAH 99 A8 H Yol G

O S8 A7 Jofe] &4 ZH0) YoM AFE AFRNES BUF E8o) Ba 7H 33
o] ofHths BAI% @A S| =4 TEAA ATFZ7b] WE WA Z7t B WD
e F b BAIZ Qdstel 7HAe] S40] Al ol FolA7] offTks Sl 9%

- 104 —



O webA B Ao AE dAo AFE Aol 7hd A48 A4 BAR AAEHE u5EF,
2@ 71, sk A F7 DA 7R ABIE B3 &R Sl 9% 2 FAE TS
vk, B3P 93 AFE W AY AAA 29 AEF Y2 7S
W) g 5 Zbel wE GAEs 243 S
O 333rdo sk A5+ AF AFFFoA FAS A58 AHEE
o 3 A5l = 1967 FH 20153@71R| 2] Azt #AFA 9 AF4Yol s AAE HBEE
e ole

o @HA Fo} WA i AvE 22 Fu9) Fo|2 TR glow, AP £ AR
£ 19673 3E 201537HA] ALg7sE A0, B3 ARE 19673 HE 2013 37HA], E3]
T BFEY] 2 F9 BBy A8E 197595E 20133749 ALRIFSE

O #Frde] Aqraks fsted, & 7<= AF =9 100 si3shs gz 2% T3y

o AFEe [l FUEE T HAHE AL, S EAEEALRKOSIS)NA 7

e AsE 19238 201637049 A5 F7s
o AFE AT ABolH FHF Ax
19753742 4] 24= -8 &3}
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Y4
(&S] Wk 2
. B S Bae] o | sle) Bl o
#9) #5

1985 0.765 0.594 0.170
1986 0.891 0.640 0.251
1987 1.011 0.700 0.310
1988 1.299 0.955 0.344
1989 1.762 1.394 0.368
1990 2.074 1.589 0.486
1991 2.344 1.753 0.591
1992 3.464 2.702 0.762
1993 3.475 2.629 0.846
1994 3.418 2.749 0.670
1995 3.541 2.831 0.711
1996 3.440 2.839 0.601
1997 3.403 2.893 0.510
1998 2.697 2.123 0.574
1999 2.814 2.197 0.617
2000 3.964 2.879 1.085
2001 3.775 2.756 1.019
2002 3.689 2.785 0.904
2003 3.643 3.041 0.602
2004 3.677 2.865 0.812
2005 3.628 2.748 0.880
2006 3.785 2.758 1.026
2007 4.409 3.193 1.217
2008 4.436 3.277 1.158
2009 5.231 3.887 1.343
2010 5.929 4417 1.511
2011 7.444 5.092 2.351
2012 8.990 5.178 3.812
2013 10.371 5.364 5.007
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0 B @ 21 3) FFFY
T sy =) 3l
et AlTFA = -0.51860* -8.73648* 0.00107 0.11850*
R 0.17947 0.38399 0.12874 0.03435
FESF 29 29 29 29
R-sq 0.96338 0.96109 0.95180 0.98354
* £ AFFABATY 1% FoTE HolA BAHSE fFoTE on]

Aol 717k 13008l 7P AE A, I
EdEd o & 9% D7) v ofetAl 2

(=91 - A, W )
1985 1,323 0.765 0.718 0.837 1.094
1986 1,492 0.891 0.876 0.966 1.266
1987 1,758 1.011 1.125 1.175 1.494
1988 2,000 1.299 1.351 1.370 1.660
1989 2,643 1.762 1.952 1.909 2.095
1990 2,992 2.074 2.278 2213 2422
1991 3,205 2.344 2477 2401 2.620
1992 3,422 3.464 2.680 2.596 2.715

- 108 —



- BN 2 A ) f&%f?:} ) i{l 1_%??:} 3) %}H * 3) <]
1909 By | 2y 34 wg 34 vy 34
1993 3,464 3475 2.719 2.634 2.793
1994 3,693 3418 2.933 2.843 2.863
1995 3,997 3.541 3.217 3.124 3.091
1996 4,144 3.440 3.355 3.261 3.140
1997 4,363 3403 3.560 3.468 3.247
1998 3,291 2.697 2.558 2479 2.602
1999 3,667 2.814 2.909 2.819 2.882
2000 4111 3.964 3.324 3.230 3.233
2001 4,198 3.775 3.405 3311 3.292
2002 4,516 3.689 3.702 3.612 3.500
2003 4913 3.643 4.074 3.994 3.661
2004 4933 3.677 4.092 4.013 3.831
2005 5,020 3.628 4.174 4.098 3.961
2006 5,313 3.785 4.448 4384 4271
2007 5,429 4.409 4.556 4.499 4.465
2008 5,822 4436 4.923 4.889 4,722
2009 6,524 5.231 5.580 5.598 5.315
2010 7,578 5.929 6.565 6.692 6.217
2011 8,741 7.444 7.652 7.932 7.370
2012 9,692 8.990 8.541 8.969 8.919
2013 10,851 10.371 9.625 10.261 10.629
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Magy S8 wEASe AE v
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(] AFASY AEH vl& AE= g % Tl A FAg 20043 F-E 20123714 9] L FE
kel A

A gAss EYRE 7 wo F

(¢]

T Ase A5 3 717kl 91d(2004-20112) 0.8 w5 7] wioll Am9 73 &
A "ot S

WEFEFBE FAC o], E2 uF FH} HA wFHF, vl s /Mg Sol 4
Hojof AR, AA AFE] 2004 WFEFHEL 1932 0F E} AT H]EtA EHT
) Yelg= Ao EAY

wEtA] B Ao A= o] nFEH]| &l tigk A3 FA thAl 1983 F-E 201213714 ¢
&2 Ut FHAAAE o] 85ty nEEH| Lol g AL WY

o] 42 In(7F), =a+pIn(0),+¢ ©W, 7TF, € RFEZH L, ¢ € 583 HFY

4 t
otef o] = FAHE WFEHHES HAF
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CH 5-42) WSEXHIE =3
GO ECRE a)

- 111 -

A= AT ER/H G R 107 wFEfE
1985 0.08" 3,934 0.00005
1986 0.12" 4,666 0.00007
1987 0.24" 6,171 0.00014
1988 0.60" 8,834 0.00032
1989 1.83" 13,759 0.00094
1990 449" 19,606 0.00216
1991 10.15 27,034 0.00464
1992 19.93" 35,280 0.00866
1993 37.42" 45,237 0.01527
1994 59.69" 54,385 0.02294
1995 92.79" 64,724 0.03348
1996 137.51° 75,589 0.04648
1997 186.41" 85,228 0.05898
1998 198.56" 87,377 0.05603
1999 225.70" 91,906 0.06170
2000 249.18" 95,565 0.06596
2001 150.65" 78,359 0.03803
2002 196.77° 87,065 0.04754
2003 22537 91,854 0.05243
2004 193.00 95,671 0.04227
2005 673.00 100,986 0.14193
2006 448.00 142,651 0.09181
2007 763.00 147,891 0.15193
2008 794.00 152,431 0.14838
2009 175.00 160,138 0.03236
2010 1,359.00 168,357 0.23790
2011 2,514.00 174,941 0.41537
2012 2,958.00 210,802 0.48095
F 4o 248 %g 9



)

atod,

g 9

O w&Exm &2 43t

A

g

2010 7|=o] AR 714 A

H AlFze] 7ag el YFETIAFE o]

S5

she 23 5

Fod 19851 FE] 20121 7HA]

S

&

1}
=1

Flo) 47 o et

g Ay

™

1

1

=4

< AF

=3

1o
E!

fue!

A

o

(] @332 o] F7le] & wesE/H &) St vt

3)
=

Bl

O TF,=a+BTN,+~TN*+¢3}

b A gt b

5

g 74

A N2k o] JH

Fre 12HRE 148 5

o w5l %

KO
vA
o

oy

ol

s
"

gho
w |3]2]88]q]q ®
lElglegl83|g 8
o o = 1= =3 < < )
Ko~ | K | =~ | K | =~
RIJIRIG[®R|
N- N N-
R R I A R
= £ = == = 2|
A
| 7
M| &
Mo
A & -
=T A MoT
o = %0
iz o
H

* = AFFAEATY 5% FolFE WA FAMCE FoFe on

=.
T

- 112 -



(O3 5-2) WS=EHIE FA =

1.2
1
0.8
0.6
0.4
0.2
0
0 2000 4000 6000 8000 10000 12000 14000 16000
UIY DETHHZ XY e YALWSEFHS

B B2 5 27l wE AAREY WEsA S A71Ee) AEA g

O A71E9 AR v8-S AlXkshr] flsted, WA AFEA Y PHAEE o] &3t #H7|E EA
ZFHE) o EAAEE 197613 FE 20159744 =3

rlr
zY

O #71E A 82 AstE fstd, & A= xﬂT =9 1219 3 Fa} o7 BE 543}
o, 20109 7= 7HAS Fete] #HI7IE A v8-S ALt

o A Ao BFFUS Asele A sYUA AFEY ATFARE o] &3t 197610
B 2015W97HA] =91 19019 #H7]&E HAYZHE)S ALt

o H7IE A H &9 S st HEEIAFIEAS) Al 201099 1€ F HI|E
Agnlgol] 3k A8E £3, 15 F A0 106,864 92 v FOZ ALE

o AF =¥ 107 #HrE EAF AgulgS w3 5, Wnk o geje] 44 ge 79

<# 5-44> H7|2 M| H[E F

o

(@9 : &, Q)

A= H7le & 19 F #A7ES 191 2 A7l= Az vl
1976 73,392 0.176 0.01877
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Ax H7l& & 1% g A7 =S 1?1 2 #H7I= A Hl&
1977 76,220 0.178 0.01904
1978 76,325 0.174 0.01863
1979 107,748 0.240 0.02570
1980 115,070 0.251 0.02682
1981 183,878 0.397 0.04240
1982 227973 0.487 0.05200
1983 155,307 0.328 0.03505
1984 204,094 0.426 0.04557
1985 193,822 0.401 0.04281
1986 227,030 0.464 0.04963
1987 230,680 0.467 0.04991
1988 242,360 0.486 0.05190
1989 276,670 0.549 0.05864
1990 302,585 0.594 0.06347
1991 362,445 0.714 0.07630
1992 354,780 0.701 0.07496
1993 279,225 0.547 0.05844
1994 185,420 0.361 0.03856
1995 183,595 0.354 0.03781
1996 197,830 0.378 0.04042
1997 200,385 0.380 0.04059
1998 196,735 0.368 0.03937
1999 203,305 0377 0.04033
2000 206,152 0.380 0.04062
2001 225,315 0.412 0.04403
2002 236,411 0.429 0.04586
2003 229,330 0.415 0.04437
2004 229,950 0.414 0.04425
2005 234914 0.421 0.04502
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A= HA7& & 19 g #7=% 19 & #7= A vlE
2006 211,627 0.379 0.04049
2007 217,139 0.388 0.04149
2008 219,986 0.392 0.04193
2009 226,994 0.403 0.04311
2010 233,162 0.408 0.04362
2011 279,116 0.484 0.05177
2012 314,594 0.539 0.05759
2013 359,233 0.605 0.06465
2014 356,313 0.587 0.06269
2015 424,240 0.679 0.07261
[0 @34 o 7ol e H7i= Aenl g S7tel it E4< AT 4 42 va3 2o
T
O WI,=a+BTN+y TN+ TN +¢, 3 22 A& Fdto dFFUe 74
o wr, & H7= AgulgolaL, 7N, = #F3A T
o WFAT e 1AFE I4Y A NAF B4 FEE TS dAR gt 7HE
g 2y HA
O 23] 234E St 49 dgAse #3 1 dHolHe dadAs v+t 2%

CH 545> &M 40| It H7|E XMeH| o il g
() HA71E A&

w3A 5 A28 1.225E-05*
xEFoxt 4.009E-06
w3 T AF A28 -2.113E-09*
BEeAt 7.912E-10
w3A = AAE A28 1.103E-13*
EFx 4.124E-14

et A28 0.02675

BFx 0.00544

BEF 40
R-sq 0.39314
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(E 5-46) sl4HE MYH R 375
(&S] ;e )

A= shpafe] AGnE 191 & sk g A&
1985 1,661 0.011
1986 2,353 0.015
1987 3,418 0.020
1988 5,390 0.029
1989 6,519 0.033
1990 12,463 0.060
1991 9,209 0.042
1992 19,950 0.087
1993 32,612 0.133
1994 24,893 0.096
1995 39,903 0.144
1996 30,869 0.104
1997 73,180 0.232
1998 75,189 0.212
1999 90,423 0.247
2000 75,339 0.199
2001 70,756 0.179
2002 106,614 0.258
2003 132,700 0.309
2004 95,540 0.209
2005 85,057 0.179
2006 145,496 0.298
2007 91,422 0.182
2008 79,944 0.149
2009 69,712 0.129
2010 83,127 0.146
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wrdaly] oldths walel A%
- oleld AEANE EU2 5AH AAD F471He ARMA 23S Agsie] AF v
g 408 d5g

[0 1960t 7B o] A5 E St 43l O & oz At 2As A7 Azt4
1980'd o] %o #JA A=E EUE v #F FoE =Y 2dc veF L5

CE 6-1> 1980 O|F A2E 2= o A F Lz 2 4 0o Z(2017-2046)
(¥ - =)
We W=l A3 =l HFA AA B3
2017 12,821,995 2,661,105 15,483,100
2018 13,648,516 2,939,149 16,587,665
2019 14,437,310 2,974,767 17,412,077
2020 15,191,838 3,070,138 18,261,976
2021 15,915,247 3,150,781 19,066,028
2022 16,610,392 3,235,054 19,845,446
2023 17,279,866 3,318,432 20,598,298
2024 17,926,026 3,402,031 21,328,057
2025 18,551,014 3,485,575 22,036,589
2026 19,156,768 3,569,133 22,725,901
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= W=l w3 & =l H#FA & A #FA 5
2027 19,745,058 3,652,688 23,397,746
2028 20,317,484 3,736,243 24,053,727
2029 20,875,504 3,819,798 24,695,302
2030 21,420,440 3,903,354 25,323,794
2031 21,953,490 3,986,909 25,940,399
2032 22,475,748 4,070,464 26,546,212
2033 22,988,202 4,154,019 27,142,221
2034 23,491,754 4,237,575 27,729,329
2035 23,987,220 4,321,130 28,308,350
2036 24,475,344 4,404,685 28,880,029
2037 24,956,796 4,488,240 29,445,036
2038 25,432,190 4,571,796 30,003,986
2039 25,902,084 4,655,351 30,557,435
2040 26,366,980 4,738,906 31,105,886
2041 26,827,340 4,822,461 31,649,801
2042 27,283,576 4,906,017 32,189,593
2043 27,736,070 4,989,572 32,725,642
2044 28,185,164 5,073,127 33,258,291
2045 28,631,170 5,156,682 33,787,852
2046 29,074,372 5,240,237 34,314,609
O W=119 749 ARIMA(LLIL), =209 49 ARIMA(L12)E AH&3 919 dF AFelse
202330 F #3FA FEIF 2,000 HE EvEhs o2 F4ET S

[ 34 e S7He of=lun =<l duide= A el =

[0 &334 dolEle #7148 7HA 71, A3 A FAE 7H8sk7] Bohe vd 34 EA4

F3 Byo] uiFA T & glon, O] H3 AEE EWE AF vddd Fo455 913 tiet
2 F¥ O F Hastie & Tibshirani(1990)°] A|+g+ GAM(Generalized Additive Model)< & &
0 GAM< GLM(Generalized Linear Model)¥ 7} =& (additive model)= &3 =g <)

AEEJEYG g3te 7HEe AR R ofy} BlRFA 37 E o] &ste] nAd

= 1 R
Y2 B4 /1 ARE BT o o e 58S 6 £ Q)

EIIo
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=l

(E 6-2> GAMS 0|8 HF Y& 24F2 5 0 £(2017-2046)

r

(39 ;W)

S W=l #3A 9=l #FA AA #3A

2017 10,619,696 2,117,791 12,737,487
2018 11,009,979 2,993,767 14,003,745
2019 11,908,656 2,363,894 14,272,550
2020 12,411,336 3,239,870 15,651,206
2021 12,589,631 2,609,997 15,199,628
2022 12,979,914 3,485,973 16,465,886
2023 13,878,591 2,856,100 16,734,691
2024 14,381,272 3,732,076 18,113,347
2025 14,559,567 3,102,203 17,661,769
2026 14,949,849 3,978,178 18,928,028
2027 15,848,527 3,348,306 19,196,832
2028 16,351,207 4,224 281 20,575,488
2029 16,529,502 3,594,408 20,123,910
2030 16,919,784 4,470,384 21,390,169
2031 17,818,462 3,840,511 21,658,973
2032 18,321,142 4,716,487 23,037,629
2033 18,499,437 4,086,614 22,586,051
2034 18,889,719 4,962,590 23,852,310
2035 19,788,397 4,332,717 24,121,114
2036 20,291,077 5,208,693 25,499,770
2037 20,469,372 4,578,820 25,048,192
2038 20,859,655 5,454,796 26,314,451
2039 21,758,332 4,824,923 26,583,255
2040 22,261,012 5,700,899 27,961,911
2041 22,439,307 5,071,026 27,510,333
2042 22,829,590 5,947,002 28,776,592
2043 23,728,267 5,317,129 29,045,396
2044 24,230,947 6,193,105 30,424,052
2045 24,409,242 5,563,232 29,972,474
2046 24,799,525 6,439,208 31,238,733
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<Abstract>

A study on comprehensive carrying capacity of Jeju Island

1. Research Background

[ ] Over 15.8 million tourists visited Jeju Island in 2016 and this size is about 10 times more than

tourists in 30 years before

[] Tourism is a fast growing industry and a valuable sector, contributing significantly to the Jeju
economy and society. Tourism has the potential to generate employment opportunities, create
regional and local investment, provide local people with trade opportunities and support other

economic sectors especially in Jeju Island

[ ] Despite the dramatic increase in tourism demand for Jeju Island, the overall social problems and
discomforts of residents have increased the need for research on the overall carrying capacity of Jeju
Island

o Serious traffic congestion in downtown of Jeju Island as well as famous sightseeing spots is
deteriorating the quality of residential life and making serious damages to tourist resources and
facilities

o0 Especially the problems of water supply and sewage, energy and waste capacity due to the
constant increase of the resident population triggered common interests about regional carrying

capacity of Jeju island

[ ] Considering the latest fruits of domestic and international tourism capacity (or carrying capacity)
researches, tourism capacity was defined as "the maximum acceptable limit of a certain regional unit
(such as tourist site, scenic spot) for the influence of tourism development without damage to the

resources in the regional unit"

[ ] Conceptual framework of carrying capacity includes tourism psychological capacity, physical (or
resource) capacity, ecological capacity, economic capacity, social capacity and tourism management

capacity, each of them includes concrete capacity components
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O Physical carrying capacity refers to the largest tourist amount that sightseeing activity spaces and

facilities of the tourist site can accommodate under certain basic spatial standards

0 Ecological carrying capacity refers to the largest tourist amount that the tourist site can

accommodate when ecological environment and tourist resources are not destroyed permanently

0 Economic carrying capacity refers to the largest tourist amount that the tourist site can

accommodate by not exceeding supply capacity of tourism economic development elements

o Psychological carrying capacity refers to the psychologically acceptable tourist amount of the

locals and the acceptable congestion degree of visitors

0 Social carrying capacity refers to the largest tourist amount that tourist site can accommodate

without repelling the locals

o Tourism management capacity refers to the tourist amount that areal system of the tourist site
supports for normal tourist activities under the mandatory control of the established management

objectives

[ ] Objective of this study has two folds; 1) to derive statistical estimation results of future demand of
tourism for Jeju Island, 2) to derive the estimates of carrying capacity of each domains (physical,

psychological, and economic) for Jeju Island
[ ] In this study, tourism carrying capacity of the Jeju Island was studied, by measuring its physical

capacity, psychological capacity, and economic capacity and the future demand of tourism was

studied by time series estimation with statistical techniques such as ARIMA and GAM
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2. Research Result
1) Estimation of future tourism demand

[ ] Among the forecasting techniques we used quantitative forecasting approach because it is free from

subjectivity and we have sufficient time series data of the number of tourists by monthly-base.

<Figure 7—1> Number of tourists visiting Jeju Island from 1967 to 2016
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[] We introduced ARIMA approach among the quantitative forecasting methods to derive estimation of
future demand

0 We used ARIMA(1,1,1) for the domestic tourists by developing optimal time differences for AR
and MR processes with AIC and BIC

o0 And we used ARIMA(1,1,1 2) for the foreign tourists by developing optimal time differences for
AR and MR processes with AIC and BIC

o We aggregated those estimation results to derive the total number of future demand
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<Figure 7—2> Estimation Result of future demand with ARIMA (1980 — 2046)
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[ ] Using ARIMA method we derived statistical estimation for the future demand of tourism; total
number of tourists in 2020 is 18,261,976 and the estimated number exceeds 20,000,000 of tourists
in 2023

(Table 7—1> Estimation Result with data from 1980 to 2016 (2017—2046)

(unit : person)

Year Domestic Tourists Foreign Tourists Total

2017 12,821,995 2,661,105 15,483,100
2018 13,648,516 2,939,149 16,587,665
2019 14,437,310 2,974,767 17,412,077
2020 15,191,838 3,070,138 18,261,976
2021 15,915,247 3,150,781 19,066,028
2022 16,610,392 3,235,054 19,845,446
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Year Domestic Tourists Foreign Tourists Total

2023 17,279,866 3,318,432 20,598,298
2024 17,926,026 3,402,031 21,328,057
2025 18,551,014 3,485,575 22,036,589
2026 19,156,768 3,569,133 22,725,901
2027 19,745,058 3,652,688 23,397,746
2028 20,317,484 3,736,243 24,053,727
2029 20,875,504 3,819,798 24,695,302
2030 21,420,440 3,903,354 25,323,794
2031 21,953,490 3,986,909 25,940,399
2032 22,475,748 4,070,464 26,546,212
2033 22,988,202 4,154,019 27,142,221
2034 23,491,754 4237575 27,729,329
2035 23,987,220 4321,130 28,308,350
2036 24,475,344 4,404,685 28,880,029
2037 24,956,796 4,488,240 29,445,036
2038 25,432,190 4,571,796 30,003,986
2039 25,902,084 4,655,351 30,557,435
2040 26,366,980 4,738,906 31,105,886
2041 26,827,340 4,822,461 31,649,801
2042 27,283,576 4,906,017 32,189,593
2043 27,736,070 4,989,572 32,725,642
2044 28,185,164 5,073,127 33,258,291
2045 28,631,170 5,156,682 33,787,852
2046 29,074,372 5,240,237 34,314,609

[] We used GAM as an alternative approach to account for the nonlinear characteristics and seasonality
of the monthly data

- 139 -



{Figure 7—3> Estimation Result of future demand with GAM

3,000,000

2,500,000

2,000,000

1,500,000

1.000.000

500,000

1
2001

1
2004

.
2007

1
2010

1 1 1 1 1
2013 2016 2019 2022 2025

1 1 1
2028 2031 2034

— domestic =——foreign -——total

{Table 7—2> Estimation Result with GAM

1
2037

1
2040

1 1
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(unit : person)

Year Domestic Tourists Foreign Tourists Total

2017 10,619,696 2,117,791 12,737,487
2018 11,009,979 2,993,767 14,003,745
2019 11,908,656 2,363,894 14,272,550
2020 12,411,336 3,239,870 15,651,206
2021 12,589,631 2,609,997 15,199,628
2022 12,979,914 3,485,973 16,465,886
2023 13,878,591 2,856,100 16,734,691
2024 14,381,272 3,732,076 18,113,347
2025 14,559,567 3,102,203 17,661,769
2026 14,949,849 3,978,178 18,928,028
2027 15,848,527 3,348,306 19,196,832
2028 16,351,207 4,224,281 20,575,488
2029 16,529,502 3,594,408 20,123,910
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Year Domestic Tourists Foreign Tourists Total

2030 16,919,784 4,470,384 21,390,169
2031 17,818,462 3,840,511 21,658,973
2032 18,321,142 4,716,487 23,037,629
2033 18,499,437 4,086,614 22,586,051
2034 18,889,719 4,962,590 23,852,310
2035 19,788,397 4,332,717 24,121,114
2036 20,291,077 5,208,693 25,499,770
2037 20,469,372 4,578,820 25,048,192
2038 20,859,655 5,454,796 26,314,451
2039 21,758,332 4,824,923 26,583,255
2040 22,261,012 5,700,899 27,961,911
2041 22,439,307 5,071,026 27,510,333
2042 22,829,590 5,947,002 28,776,592
2043 23,728,267 5,317,129 29,045,396
2044 24,230,947 6,193,105 30,424,052
2045 24,409,242 5,563,232 29,972,474
2046 24,799,525 6,439,208 31,238,733

2) Carrying Capacity of Jeju Island

[ ] Carrying capacity of Jeju Island is defined as "the maximum acceptable limit of tourists for Jeju

Island maintaining favorability for the tourism perceived by local residents, also maintaining the

appropriate level of tourism quality perceived by tourists, and without deteriorating sociocultural and

ecological environment" in this study

[ ] In this study, tourism carrying capacity of the Jeju Island was studied by measuring its physical

capacity, psychological capacity and economic capacity

O Physical carrying capacity :

can accommodate under certain basic spatial standards

the largest tourist amount that spaces and facilities of Jeju Island

o Psychological carrying capacity : the psychologically acceptable tourist amount of Jeju Island

maintaining favorability for the tourism perceived by local residents with the elements of traffic

congestion, waste disposal and sewage treatment
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o0 Economic carrying capacity : the largest tourist amount that Jeju Island can accommodate by
absorbing functions of tourism without shrinking local economic activities. It is estimated by
income factor of tourism and cost factor of it such as traffic congestion, waste disposal and

sewage treatment

a) Physical Carrying Capacity of Jeju Island

[ ] We reviewed overall elements of physical resources related to the physical carrying capacity of Jeju
Island and

(Table 7—3> Overall elements of physical carrying capacity

Category Elements Result of preliminary review Opinions

Further consideration is not

Physical space Density per area | 23 persons per lki' (/day) .
required
Toilets . .
. Further consideration is not
Not available .
R required
est area
Accomod
ation )
Parking lots: 328,423 . L
) - Further consideration is not
Parking lots Acquiring rate: 93.4%, lack of .
required
. 23,083 lots
Facilities
Accomod . . total accommodation
. Guest rooms Key factors of facility capacity
ation 67,999 guest rooms
Maximum number | Jeju Int'l Airport: 26.23 . L
. . . (Airplane) 14.85 million +
of tourists that can | million passengers in 2015 and ] o
Transport . . (Ship) 2.015 million = 16.855
access the inbound | this number exceeds the o
. . . million (2016)
transportation facility limit of 25.47 million

[] We excluded the spacial density of tourists across the whole island, number of toilets and rest areas

in account for the primary objectives of this study.

[ ] Upper limit of aircraft transportation was already exceeded with the number of inbound passengers

14.85 million persons in 2015 and derived the physical carrying capacity number as 16.85 million
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persons not considering the second international airport plan under discussion and Gung-jung Harbor

which was newly constructed

[] Considering accommodation capacity, we calculated total 67,999 guest rooms across the whole island

and this result shows sufficient rooms for accommodation with the 3.12 days of average date of stay

b) Psychological carrying capacity

[] Psychological carrying capacity is defined as;

0 Psychological carrying capacity : the psychologically acceptable tourist amount of Jeju Island
maintaining favorability for the tourism perceived by local residents with the elements of traffic

congestion, waste disposal and sewage treatment

[ ] We adopted contingent value method to identify the status of psychological carrying capacity

perceived by local residents

o0 The contingent valuation method (CVM) is used to estimate economic values for all kinds of
ecosystem and environmental services. It can be used to estimate both use and non use values,
and it is the most widely used method for estimating non-use values. It is also the most

controversial of the non-market valuation methods

0 The contingent valuation method involves directly asking people, in a survey, how much they
would be willing to pay for specific environmental services. In some cases, people are asked for
the amount of compensation they would be willing to accept to give up specific environmental
services or benefits. It is called “contingent” valuation, because people are asked to state their
willingness to pay, contingent on a specific hypothetical scenario and description of the

environmental service

[] With 1,000 samples we carried out statistical approach to derive contingent value of improving

discomfort (traffic congestion, waste disposal, sewage treatment) originated from tourism

[ ] The result of CVM for each categories are listed below
o Psychological cost for traffic congestion: 20,990 KRW (per year)
O Psychological cost for waste disposal: 23,110 KRW (per year)

o Psychological cost for sewage treatment: 23,071 KRW (per year)

[ ] The rate of willingness to pay is about 15 percent (15.9%, 14.8%, 16.4% respectively), and those

who didn't want to pay for those service said that government should pay for that with tax or even
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tourists should defray because they are the cause of those discomforts

[] Total amount of psychological cost can be calculated as below with a condition of total number of
local residents as 670,000 person in Jeju Island

O Psychological cost of traffic congestion : 14,063,300,000 KRW (per year)
O Psychological cost of waste disposal : 15,483,700,000 KRW (per year)

O Psychological cost of sewage treatment : 15,457,570,000 KRW (per year)
0 Total amount : 45,004,570,000 KRW (per year)

[] Total amount which local resident are willing to pay was calculated as below
o Psychological cost of traffic congestion : 2,236,064,700 KRW (per year)
o Psychological cost of waste disposal : 2,291,587,600 KRW (per year))
0 Psychological cost of sewage treatment : 2,535,041,480 KRW (per year))

o Total amount : 7,062,693,780 KRW (per year))

¢) Economic Carrying Capacity

[ ] Economic carrying capacity is defined as;

o0 Economic carrying capacity : the largest tourist amount that Jeju Island can accommodate by
absorbing functions of tourism without shrinking local economic activities. It is estimated by

income factor of tourism and cost factor of it such as traffic congestion, waste disposal and
sewage treatment

[ We derived estimation of social surplus with income from tourism, cost of traffic congestion, cost of
waste disposal, and financial cost of sewage disposal with given number of tourists. We adopted 3
different models of economic benefits: Model 1 (linear), Model 2(Log-Log), Model 3(Linear, but
domestic and foreign tourists are divided)
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<Figure 7—4> Economic Carrying Capacity (Benefit/Cost Efficiency Line)
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[] The maximum equilibrium point is acquired at 19.90 million tourists at Model 1 and 22.70 million
at Model 2. Conservative speaking, economic inefficiency will occur when the numbers tourists

exceed 19.90 million

d) Comprehensive Result of Carrying Capacity of Jeju Island

<Figure 7—5> Overall Carrying Capacity of Jeju Island (current state)
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[] Maximum capacity of Gung-jung harbor is about 1.36 million persons per year and we aggregated

this into the result

<Figure 7—6> Overall Carrying Capacity of Jeju Island (expected state of infrastructure)
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3. Conclusion and Suggestion

[ ] This research has theoretical and practical implications from the perspective that it is the first
research which dealt in the carrying capacity across the whole Jeju Island and it can suggest the

practical guidelines for managing tourism policy

[] However, this research has some major limitations and we proposed some future research subjects

and practical alternative for the tourism policy of Jeju Island

o Since the "THAAD" crisis still goes on as of 2017, there are discrepancy between estimation and

real number of tourists

o Although the level of congestion is located in the middle of carrying capacity concept, we could
not measure the direct status of congestion because this research is not focused on a certain site

or spot.
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(#> GAMZ 0|28t X F 2 232 + 2E 0£(2017.01.-2046.12.)
(991 - )

UE 4 W=l A3 9=l #FA AA B#3A 5
1 802491 133689 936,180
2 825822 146118 971,939
3 863705 160195 1,023,900
4 906949 174045 1,080,993
5 928312 182293 1,110,605
6 927626 188907 1,116,533

2017
7 930932 198844 1,129,776
8 930886 205846 1,136,731
9 913161 202401 1,115,561
10 895021 192036 1,087,057
11 866272 175576 1,041,848
12 828520 157842 986,362
1 830235 185126 1,015,361
2 852469 204863 1,057,331
3 889510 226615 1,116,125
4 932334 247948 1,180,282
5 953927 262599 1,216,526

2018
6 954327 273792 1,228,119
7 959657 285790 1,245,447
8 962561 291627 1,254,188
9 948655 284054 1,232,709
10 935107 267828 1,202,935
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aE 2 Wmel A 5 | gwmel R 5 | A B 5
11 911602 244420 1,156,022
12 879596 219103 1,098,699
1 887334 154198 1,041,532
2 915567 166626 1,082,194
3 958299 180704 1,139,003
4 1006229 194553 1,200,782
5 1032029 202801 1,234,830
6 1035468 209416 1,244,884
2019
7 1042548 219353 1,261,901
8 1045818 226354 1,272,172
9 1030868 222909 1,253,777
10 1014960 212545 1,227,504
11 987960 196084 1,184,044
12 951576 178351 1,129,927
1 954334 205635 1,159,969
2 977263 225371 1,202,634
3 1014595 247124 1,261,719
4 1057272 268457 1,325,730
5 1078164 283108 1,361,272
6 1077063 294301 1,371,363
2020
7 1079953 306299 1,386,252
8 1079477 312135 1,391,613
9 1061330 304562 1,365,892
10 1042772 288337 1,331,109
11 1013617 264929 1,278,546
12 975495 239612 1,215,106
1 966652 174707 1,141,359
2021
2 989983 187135 1,177,118
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i | W=l B3 5 =l FFA A BFA
3 1027866 201212 1,229,079
4 1071110 215062 1,286,172
5 1092473 223310 1,315,783
6 1091787 229924 1,321,711
7 1095094 239861 1,334,955
8 1095047 246863 1,341,910
9 1077322 243418 1,320,740
10 1059183 233053 1,292,236
1 1030433 216593 1,247,026
12 992681 198859 1,191,541
1 994396 226143 1,220,540
2 1016630 245880 1,262,510
3 1053671 267632 1,321,303
4 1096495 288966 1,385,461
5 1118088 303617 1,421,705

- 6 1118488 314810 1,433,298
7 1123818 326807 1,450,625
8 1126722 332644 1,459,366
9 1112816 325071 1,437,887
10 1099268 308845 1,408,114
1 1075763 285438 1,361,201
12 1043757 260120 1,303,877
1 1051496 195215 1,246,711
2 1079729 207643 1287372
3 1122461 21721 1,344,182

2023 4 1170390 235570 1,405,960
5 1196190 243819 1,440,009
6 1199629 250433 1,450,062
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dE 2 Wl B 5 | 9w wAA 4 | A4 B 4
7 1206709 260370 1,467,079
8 1209979 267371 1,477,351
9 1195029 263926 1,458,956
10 1179121 253562 1,432,683
11 1152121 237101 1,389,223
12 1115737 219368 1,335,105
1 1118496 246652 1,365,148
2 1141424 266388 1,407,813
3 1178757 288141 1,466,898
4 1221434 309474 1,530,908
5 1242325 324125 1,566,450
6 1241224 335318 1,576,542

2024
7 1244115 347316 1,591,430
8 1243638 353153 1,596,791
9 1225491 345580 1,571,071
10 1206934 329354 1,536,288
11 1177779 305946 1,483,725
12 1139656 280629 1,420,285
1 1130814 215724 1,346,537
2 1154144 228152 1,382,296
3 1192028 242230 1,434,257
4 1235271 256079 1,491,350
5 1256634 264327 1,520,962

2025 6 1255948 270942 1,526,890
7 1259255 280878 1,540,133
8 1259208 287880 1,547,088
9 1241483 284435 1,525.918
10 1223344 274070 1,497,414
11 1194595 257610 1,452,205
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aE 2 Wmel A 5 | gwmel R 5 | A B 5
12 1156843 239876 1,396,719
1 1158558 267161 1,425,718
2 1180791 286897 1,467,688
3 1217832 308649 1,526,482
4 1260656 329983 1,590,639
5 1282250 344634 1,626,883
6 1282650 355827 1,638,476
2026
7 1287979 367825 1,655,804
8 1290884 373661 1,664,545
9 1276977 366088 1,643,065
10 1263429 349862 1,613,292
11 1239925 326455 1,566,379
12 1207918 301137 1,509,056
1 1215657 236232 1,451,889
2 1243890 248661 1,492,551
3 1286622 262738 1,549,360
4 1334551 276587 1,611,139
5 1360351 284836 1,645,187
6 1363791 291450 1,655,241
2027
7 1370870 301387 1,672,257
8 1374140 308388 1,682,529
9 1359191 304943 1,664,134
10 1343282 294579 1,637,861
11 1316282 278119 1,594,401
12 1279898 260385 1,540,283
1 1282657 287669 1,570,326
2 1305586 307405 1,612,991
2028
3 1342918 329158 1,672,076
4 1385595 350491 1,736,086
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5 1406486 365142 1,771,628
6 1405385 376335 1,781,720
7 1408276 388333 1,796,609
8 1407800 394170 1,801,969
9 1389653 386597 1,776,249
10 1371095 370371 1,741,466
11 1341940 346963 1,688,903
12 1303817 321646 1,625,463
1 1294975 256741 1,551,716
2 1318306 269169 1,587,475
3 1356189 283247 1,639,436
4 1399432 297096 1,696,528
5 1420796 305344 1,726,140
6 1420109 311959 1,732,068

2029
7 1423416 321896 1,745,312
8 1423369 328897 1,752,267
9 1405644 325452 1,731,096
10 1387505 315087 1,702,593
11 1358756 298627 1,657,383
12 1321004 280894 1,601,898
1 1322719 308178 1,630,897
2 1344953 327914 1,672,867
3 1381993 349667 1,731,660
4 1424818 371000 1,795,818

2030 5 1446411 385651 1,832,062
6 1446811 396844 1,843,655
7 1452141 408842 1,860,982
8 1455045 414678 1,869,723
9 1441139 407105 1,848,244

- 153 —



s 2 Wmel A 5 | gwmel R 5 | A B 5
10 1427591 390880 1,818,470
11 1404086 367472 1,771,558
12 1372080 342154 1,714,234
1 1379818 277249 1,657,067
2 1408051 289678 1,697,729
3 1450783 303755 1,754,538
4 1498712 317605 1,816,317
5 1524513 325853 1,850,366

2031 6 1527952 332467 1,860,419
7 1535032 342404 1,877,436
8 1538302 349406 1,887,707
9 1523352 345961 1,869,312
10 1507444 335596 1,843,040
11 1480444 319136 1,799,579
12 1444060 301402 1,745,462
1 1446818 328686 1,775,504
2 1469747 348423 1,818,169
3 1507079 370175 1,877,254
4 1549756 391509 1,941,265
5 1570647 406159 1,976,807
6 1569546 417352 1,986,899

2032
7 1572437 429350 2,001,787
8 1571961 435187 2,007,148
9 1553814 427614 1,981,428
10 1535256 411388 1,946,644
11 1506101 387981 1,894,082
12 1467979 362663 1,830,642
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1 1459136 297758 1,756,894
2 1482467 310186 1,792,653
3 1520350 324264 1,844,614
4 1563594 338113 1,901,707
5 1584957 346361 1,931,318
6 1584271 352976 1,937,247
2033
7 1587577 362913 1,950,490
8 1587531 369914 1,957,445
9 1569806 366469 1,936,275
10 1551666 356105 1,907,771
11 1522917 339644 1,862,561
12 1485165 321911 1,807,076
1 1486880 349195 1,836,075
2 1509114 368931 1,878,045
3 1546155 390684 1,936,838
4 1588979 412017 2,000,996
5 1610572 426668 2,037,240
6 1610972 437861 2,048,833
2034
7 1616302 449859 2,066,161
8 1619206 455695 2,074,902
9 1605300 448122 2,053,422
10 1591752 431897 2,023,649
11 1568247 408489 1,976,736
12 1536241 383172 1,919,412
1 1543979 318267 1,862,246
2 1572212 330695 1,902,907
2035 3 1614944 344772 1,959,717
4 1662874 358622 2,021,495
5 1688674 366870 2,055,544
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aE 2 Wmel A 5 | gwmel R 5 | A B 5
6 1692113 373484 2,065,598
7 1699193 383421 2,082,614
8 1702463 390423 2,092,886
9 1687513 386978 2,074,491
10 1671605 376613 2,048,218
11 1644605 360153 2,004,758
12 1608221 342419 1,950,640
1 1610979 369704 1,980,683
2 1633908 389440 2,023,348
3 1671240 411192 2,082,433
4 1713918 432526 2,146,443
5 1734809 447177 2,181,985
6 1733708 458370 2,192,077

2036
7 1736598 470367 2,206,966
8 1736122 476204 2,212,326
9 1717975 468631 2,186,606
10 1699417 452405 2,151,823
11 1670262 428998 2,099,260
12 1632140 403680 2,035,820
1 1623297 338775 1,962,073
2 1646628 351203 1,997,832
3 1684512 365281 2,049,793
4 1727755 379130 2,106,885
5 1749118 387379 2,136,497

2037
6 1748432 393993 2,142,425
7 1751739 403930 2,155,668
8 1751692 410931 2,162,623
9 1733967 407486 2,141,453
10 1715828 397122 2,112,949
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s 2 Wl B | oF B ¢ | A B S
11 1687078 380661 2,067,740
12 1649327 362928 2,012,254
1 1651041 390212 2,041,254
2 1673275 409948 2,083,224
3 1710316 431701 2,142,017
4 1753140 453034 2,206,174
5 1774733 467685 242,419
6 1775133 478878 2,254,011
2038
7 1780463 490876 2,271,339
8 1783367 496713 2,280,080
9 1769461 489140 2,258,601
10 1755913 472914 2,228,827
11 1732408 449506 2,181,915
12 1700402 424189 2,124,591
1 1708141 359284 2,067,424
2 1736374 371712 2,108,086
3 1779106 385790 2,164,895
4 1827035 399639 2,226,674
5 1852835 407887 2,260,722
6 1856274 414502 2,270,776
2039
7 1863354 424438 2,287,793
8 1866624 431440 2,298,064
9 1851674 427995 2,279,669
10 1835766 417630 2,253,396
11 1808766 401170 2,209,936
12 1772382 383436 2,155,819
1 1775141 410721 2,185,861
2040
2 1798069 430457 2,228,526
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3 1835402 452210 2,287,611
4 1878079 473543 2,351,622
5 1898970 488194 2,387,164
6 1897869 499387 2,397,256
7 1900760 511385 2,412,144
8 1900283 517221 2,417,505
9 1882136 509648 2,391,785
10 1863579 493423 2,357,001
11 1834424 470015 2,304,438
12 1796301 444697 2,240,999
1 1787459 379792 2,167,251
2 1810789 392221 2,203,010
3 1848673 406298 2,254,971
4 1891916 420147 2,312,064
5 1913279 428396 2,341,675
6 1912593 435010 2,347,604

2041
7 1915900 444947 2,360,847
8 1915853 451949 2,367,802
9 1898128 448503 2,346,632
10 1879989 438139 2,318,128
11 1851240 421679 2,272,918
12 1813488 403945 2,217,433
1 1815203 431229 2,246,432
2 1837436 450965 2,288,402

2042
3 1874477 472718 2,347,195
4 1917301 494051 2,411,353
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d= 4 =kl A3 4 o=l #PA WA PP
5 1938895 508702 2,447,597
6 1939295 519895 2,459,190
7 1944624 531893 2,476,518
8 1947529 537730 2,485,258
9 1933622 530157 2,463,779
10 1920075 513931 2,434,006
11 1896570 490523 2,387,093
12 1864563 465206 2,329,769
1 1872302 400301 2,272,603
2 1900535 412729 2,313,264
3 1943267 426807 2,370,074
4 1991196 440656 2,431,852
5 2016996 448904 2,465,901

043 6 2020436 455519 2,475,955
7 2027516 465456 2,492,971
8 2030786 472457 2,503,243
9 2015836 469012 2,484,848
10 1999927 458648 2,458,575
11 1972927 442187 2,415,115
12 1936544 424454 2,360,997
1 1939302 451738 2,391,040
2 1962231 471474 2,433,705
3 1999563 493227 2,492,790
4 2042240 514560 2,556,800

2044 5 2063131 529211 2,592,342
6 2062030 540404 2,602,434
7 2064921 552402 2,617,323
8 2064445 558238 2,622,683
9 2046298 550665 2,596,963
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s 2 Wmel A 5 | gwmel R 5 | A B 5
10 2027740 534440 2,562,180
11 1998585 511032 2,509,617
12 1960462 485714 2,446,177
1 1951620 420809 2,372,429
2 1974951 433238 2,408,188
3 2012834 447315 2,460,149
4 2056077 461165 2,517,242
5 2077441 469413 2,546,854

2045 6 2076755 476027 2,552,782
7 2080061 485964 2,566,025
8 2080015 492966 2,572,980
9 2062289 489521 2,551,810
10 2044150 479156 2,523,306
11 2015401 462696 2,478,097
12 1977649 444962 2,422,611
1 1979364 472246 2,451,610
2 2001598 491983 2,493,580
3 2038638 513735 2,552,374
4 2081463 535069 2,616,531
5 2103056 549720 2,652,775
6 2103456 560912 2,664,368

2046
7 2108786 572910 2,681,696
8 2111690 578747 2,690,437
9 2097784 571174 2,668,958
10 2084236 554948 2,639,184
11 2060731 531541 2,592,271
12 2028725 506223 2,534,948
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