creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

Bg Ay Ew

]

o

)

2

2024

Piao, Zhenying



CIC I I -

]

o

)

2

2024

Piao, Zhenying



Pia
0
. Z
henying ©]
7
@]

2024
9 24 16
OE]

p—

0

N
;O.._

Nd

L
ol

L

.#0_|
Bo
ﬁO

L

;O_l
Bo
ﬁo



N

A7 WY L =

e w7y 2

II.

T
50
3

21

2. A% 7he g ¥ (Sustainable Development) ewewsseeseesseeseeseeess

3. A

26

—_
"o

o
JJo

qr

xr
TH

P
e

[0

B
<!
e

ﬁo

=0

o

Nfo

o
B

g

N
2

TO
50
63

B

o)
B/

47

B
o

i

PSS

2}

9

=0

&
i

oo
=0
T
il

53

57

BAD ZAT} oot ssasesstssssasssssssissassasisssasissess

V.

o7

39

ﬂw,wo

XA

X
2

ﬁo

AL
00

o
o
JJo

4

g
H

B

64

ﬁo
A
2

ﬁo
50
fi’e)
o

Jjo
——
i

il

8

3. Al

90

o
al g
|

E



A
I

A
3

[-1>
o-1>
a-2>
a-3>
a-4>
a-5>
o-6>

2 I-7>

=

L

=

L

K

a

K

L

K

L

AL

K

QL

=

AL

=

L

K

L

=

AL

A
2

o-8>
o-9>

o 2 oo o2
S W f 4
ol ﬁ

o

):
> j} o

e

J|m

N

iz

=

&

HH e
o ox ME e
o o o
o 01_?4 _04
N o, M
ARG
uop ==
O O
ML P
:ﬂ Mro
g oW
2 i o
(@) 19 .
) E
(=] : :
\) : :
= P
Lo A
=~ [e>lNe]

Qo ofy ofN e i

o2
—_
b
r >
112
Do
B
r >
©
w
2
>
>
A
ML
=i
—
(0]

D-10> 2 AF¢] 81 AA o D BFH (K)o 19

I-11> A &7154 37
o-12> A% 7Fs I3
I-13> A& 7153

m-1>
m-2>
m-3>
m-4>
m-5>

# [M-6>

=

L

=

L

S|

L

K

L

K

L

<3

K

AL

<3

v-1>
v-2>
V-3>

V-4> ¥

V-1>

V-2> 3
V-3> A

VI-1>

Ofs F-O.L
mE
@
o
s
2
jud)
=
oM,
ME,
2
o
rO
Fo
X2
ro
ol

A Ak, 33 Akel Wl (200172022) - 34
=, ¥d At A& (200172022) oo 36
7EA], W1F (20215 2022; 200172022 A7) -+ 38

%
o
O

%
O o0 HI M
DI A
o2
— o o

Q2R
o
o

fo ™
%
%
e
2
e
offt
S
(@)]

o
R
off 12 o2 128 2

=
ol

==

2

o

%

e

2

MR
[t

In
e =
I
fru
Y
N
ofy
ﬁ,

- i1 -



I-1]
m-1]
n-2]
I-3]
1-4]
I-5]
1-6]
o-7]
m-1]
m-2]
m-3]
m-4]
Im-5]
m-6]
m-7]
m-8]
V-1]
IV-2]
IV-3]
V-1]
V-2]
V-3]
V4]
V-5]
V-6]
V-17]
V-8]
V-9]

V-10]

?_ﬂ_ 9/] Ho]—tg ........................................................................................ 4
AG A, S FF wE RE, NG DA A BF 16
g 13 AL, Sl 23 ALSL, Sl 3A AV BF 17
2 & 715 A A QLI GFE GT e 23
A2 7FeA S8 ATF R TR e 2%
2 & T3 e AA WA ATF ETF e 27
2 & 7153 S A ALY O] EA JEE e 27
Ni & Quan 7} R FE A woeeereeereeresemimsi, 29
Z2 ok AA TFE (200172022) weererrieseeseniie 31
Z2 ok AA AFE (200172022) ereerreresiienenininn 32
3 S 13 449, 27 Akel, 37 Akel WIF (200172022) - 33
Sk A, FFEE, #E A HF (200172022) oo 35
F8 ok A HF (200172022) eeeeeerereesesesienensnenana 37
22 117 SEHECIEL T ... e 39
Aok A Al Al HIF (200172021) wereeeerreeeeneennenes 40
o] o} x]gtg S EAAE =B (200172021) eererrereeeesseessnssnssnsnans 41
R I 5 O R e 47
S I e NPV VRSP ot -of, TP APPSR 53
H7F AT FA E O] Q] i 54
oo} SDOE Z&A 4 (200672021 weevereerreressesuesessesuessinniniiniennan, 59
ek AA ZIA G (200672021 errereeerrrrnsesnsinnininiiiiiei 60
3]] ok /\].i] %—;jlx]_’,i (200672021) =weerrerrrmrremsrmmmresieesiee e 61
ek 37 2T A G (200672021 eeevreeeeersesnesesiisinininiii 62
NG AR, B, B FGAG W (200672021) e 63
ot A G SDOE ZTFA SR correrrerrerierireineiseieenieinsissiie e 64
21 A3 T (200672021) SDOE E 3R] G5 coevereeenninnieinieninns 65
ok AW ABWT(200672021) N F BA FFAG oo 66
A9k Aol AW IH(200672021) Y 17} AF H]F e 67
Ak Aol A (200672021) G AR FFE e 68

- dii -



69
70

T(200672021) A1 AHAA 7] E e
71

g

3

[C19 V-11] At #jd o

3H?} Sj} é}%ﬁ H]%;.“““““

1t (200672021)

|

3

A

Z e
T+ 200672021)

I 22 A4 ol

9|

)

¢ 7 (200672021)
¢ A5 9 SDOE HlaL (A

I

2

b

(2™ V-14] X9

|=]
-
P

S
S

=
ok R&D A

—~ o~

T (200672021
Tt (200672021

3
3

o
o] &

0 O© -~ 0 OO QO — N 0 <
CEE T TR e e®
C TR N S T N
CLI R R A P
T .
T um iR b
S IR B
H MO O
3wk mr oy
= R oy KB g N K
A op ~3

o =B o0 K OAF X A 90
T o B AEE R E®
Sasaasaldaa
AN & & & & &N & AN AN AN
ol ol el elhoololh ool o]
N D DA D DA DS NS S S
© © © © O O O© © O O
o OO 0O 0O 0O O 0 O O
ol el eoleheololeolh ol o]
S 8 S SSS S S
BOR R ORI R R R R TR
ﬁo ﬁc ﬁo ﬁo ﬁo ,.mo ﬁO ﬂwﬂo ﬂw_wO ﬁo
T TR T DT
PED PP PP
I I ol
RXXXXRKRXKRK
S S S S e e
TR E T
ExXSS 8T R
T A A g g g gl
e
TEFETEETT T TP

[2¥ V-27] #*¥ SDOE
[ V-28] A4 A& 7

89

7]. x]_;:‘JL_ (Jg_g}:)

E

o I

%

oF

—_
i%e)

ol

Jjo
Ll

- iv -



A Study on the Sustainable Development of

China's Ocean Economy

Piao, Zhenying

Department of Marine & Fisheries Business and Economics,

The Graduate School, Pukyong National University

Abstract

The increase in the number of industries utilizing marine space and
resources has propelled the development of the ocean economy.

The annual gross marine product (GMP), equivalent to the gross domestic
product (GDP), is at least $2.5 trillion. The total asset base of the ocean is
estimated to be at least $24 trillion (Hoegh-Guldberg et al., 2015). Nations
worldwide are actively assessing the potential for the development of ocean
economies.

In China, the ocean economy is becoming increasingly significant. China has
the largest share of the ocean economy in its GDP worldwide. During 2001 to
2022, China’s ocean economy has grown nearly tenfold.

However, the initial global expansion of the ocean economy primarily
emphasized economic growth without adequately considering sustainability,
resulting in severe environmental degradation. In the future, as the ocean
economy expands, the pressure on marine environments is expected to
increase.

Achieving long-term, environmentally friendly, and sustainable development
based on the ocean requires the harmonious development of the economy,
society, and the environment. Therefore, the current state of the ocean

economy needs to be analyzed, considering the harmony of economic, social,



and environmental factors as well as sustainability.
In this study, the entropy method was employed to analyze the sustainable

ocean economic development in 11 coastal regions of China from 2006 to 2021.

Keywords : Ocean Economy, Sustainable Development, Entropy, China
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Primary Indicator Secondary Indicator Unit Nature
The proportion of marine GDP to regional GDP Yo Positive
MihE GG Value-added of major marine industries Billion yuan Positive
E Y Value-added of marine-related industries Billion yuan Positive
The proportion of marine tertiary industry o Positive
Per capita water resources Cubic meters per person Positive
Masi Production of marine products Ton Positive
st i Number of berths for production above _ Positive
10,000 tons in ports
Industrial wastewater emissions Billion tons Negative
. 4 ; Industrial solid waste emissions Million tons Negative
Ecological environment ! V
Investment in pollution control as a . Positi
: = Vo ositive
proportion of GDP
Number of marine scientific research institutions - Positive
Number of marine scientific researchers - Positive
Number of scientific papers in marine e
Technological innovation ¥ T S 3 - Positive
research institutions
Number of invention patents owned by marine i
s ’ - Positive
research institutions
A& Ni & Quan(2023)
[Z22 11-7] Ni & Quan E7} X[ & A A
o [e) =] =
Pan(2017)2 DEA R &3 CCR 22 & AR&stel T 1170 A<k A9
— = X
974849l 3

= AHP-Entropy-based TOPSIS = &S o]-8-3}¢]
ol TS AT dde=Z FAY T o
i aoiaie
g AtdlEol EAET Ly ob# Hb
@8] Adste dA 2l
AT APATE FaL
A A=
i

22

B

F @7 A%

& 7bs
A AH 9 A%

1174
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<E II-13> X% Jtset ol A LU MFATF (22
T2 A% Fo U8
Xue PR AR 0] REAE 2 IR p ge BUIR )
(2023) — ¥ citespaced mT ALt © 9T ¥4 % 97
o B7t AA
Han -3 gAY & Y, MYE
& PSSR R
Liu T F& 2 HE T HAXE
00 - W A
-AHP, F4+ &4, AF
AEPE Y 5
- AF o e
o e DIE R
D1 FERR TS )RR 08 B e Tk 5 = 7§Zﬂo—*}§1—;7ﬂo"] H;
- .70 - H
(2007) R IE A A" A2 Al
e AHP, Entropy, Coupling,
DEA
He et al. PRI o M iR i B e Tk S
(2014) . o Y AA A A
Sun et al. | JEF WSBMUETMg B | 9 Ee A
(2016) A 3 T LA WA =
7 * PSR, WSBM =3 A}-&
Ceng TR 8 S B T AR BVEEAR Y e S A A 9} X]i7};ﬂ£
= ) o =
(2017) SR SE AF (HAEH EA)
- AT U BEA
Yaoetal | I | 0 to % MY A wA
(2022) e S 97 e
o W7} AA
- F A, A3, 2
Ni Measuring the Sustainable o AT A A AE
& Development of Marine o A& 715 Y AA wA
Quan Economy Based on the Entropy H7F AT
(2023) Yalue Method: A Case Study | 37F Al sl AA, A4,
in the Yangtze River Delta Ae] B4, #3H7=
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2001978 20223714 T G AA rEE AHEW, 20019 9,518
o] fIcko Al 20221 94,628%] fIto = oF 10u) 7h7be] AAstdtteE A&
S 5 vk 3 E FAl= A= GDPAA A%t 9%E AFAskaL
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T 2bel 72

ol

1.2. =

L2.1. 8k 12k A1, 23F Absd, 33k Ak
2001 2E 2022@74A F3 G AAE % 33 A

Aoz ddstal v ad M-3] s 33k Ak

s 5 3N 73 Al ol A
At 53%E AAstar lar, af Y 22k AP 42%E AFAskaL glom,
N 14k 22 5% 5 AA|8tal AvH(<3E MM-1> =), sl 32 Ak H
T 2001 HE 20199 7kA] A EA Q) A FAE BASH, 2020 F-E
Ade FJFor st FAE Hola Ut

o= MY 32 Ardol st dAFHI MY wE 2EHS THeE B
Askar glo] o &gl FHefg Ao =m AdE Ty st 23 A ¥ TS
201258 A &A1 stef FAE Bdou 201995 HA] A FAE
wola, ¥ 1a 4k HlT2 2001 FE A2 g FAE HAY

UL
o n

(91 %)

2022p
2019
2016
2013
2010
2007
2004
2001

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

202292 A9,

Z}&: Ministry of Natural Resources (2022; 2023a; 2023b)
(3% I-3] &= sk 1xF &+, 2AF &, 3K & HIS (200172022)
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<IE M-1> &= sl &F 1xF A, 2KF AHY, 3%} & H[F (200172022)
(9 o 91k, %)
12k A 27 Ak 3z 4k
o Al
A kol H| & A4kl H|Z A 4k A H|Z

2001 646 6.8 4,152 436 4,720 496 9,518
2002 730 6.5 4,866 43.2 5,674 50.3 11,271
2003 766 6.4 5,368 449 5,819 487 11,952
2004 851 5.8 6,663 454 7,148 48.8 14,662

2005 1,009 5.7 8,047 45.6 8,600 48.7 17,656
2006 1,229 5.7 10,218 47.3 10,146 47.0 21,592
2007 1,395 54 12,011 46.9 12,212 47.7 25,619
2008 1,694 5.7 13,735 46.2 14,288 481 29,718
2009 1,858 5.8 14,927 46.4 15,378 47.8 32,162
2010 2,008 5.1 18,920 47.8 18,692 47.2 39,619

2011 2,382 52 21,668 47.5 21,531 47.2 45,580
2012 2,671 5.3 23,450 46.7 24,052 47.9 50,173
2013 3,038 5.6 24,609 45.0 27,072 49.5 54,718

2014 3,110 5.1 26,660 43.9 30,930 51.0 60,699

2015 3,328 5.1 27,672 42.2 34,535 52.7 65,534

2016 3,571 5.1 27,667 39.7 38,456 55.2 69,694

2017 3,628 4.7 28,952 37.7 44,169 57.5 76,749

2018 3,624 4.7 24,416 31.7 49,030 63.6 77,070

2019 3,665 4.4 26,023 31.4 53,316 64.2 83,004

2020 3,783 4.8 25,488 32.5 49,191 62.7 78,463

2021 4,119 4.6 30,974 34.6 54,442 60.8 89,521

2022 4,345 4.6 34,565 36.5 55,718 58.9 94,628

A 2,430 5} 19,139 42 26,596 53 48,164

(1) 20223 FAA Y
(2) A G FN)= 12 AYrFA 23 A4kt +32; A4kl
A& Ministry of Natural Resources (2022; 2023a; 2023b)
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<E 2> £ sfrel, ZEE2 BE AY HE (200172022)

(5H9): o} 9]k, %)
= A B+C D=D1+D2 A+B+C
o 3l At ] A 2 we | A% A A | A%
Tz | az | z=aAx | wz | 24 | az | 2uzg
2001 3,857 40.5 1,877 19.7 3,785 39.8 9518

2002 4,697 41.7 2,091 185 4,483 39.8 11271
2003 4,755 39.8 2,383 199 4,815 40.3 11952
2004 5,828 39.7 2,383 19.7 5,952 40.6 14662
2005 7,188 40.7 3,351 19.0 7,117 40.3 17656
2006 8,790 40.7 3,906 18.1 8,396 41.2 21592
2007 10,478 40.9 4,592 179 10,548 41.2 25619
2008 12,176 41.0 5,415 18.2 12,127 40.8 29718
2009 12,769 39.7 6,001 18.7 13,393 41.6 32162
2010 16,188 40.9 6,699 16.9 16,733 42.2 39619
2011 18,865 414 7,652 16.8 19,063 41.8 45580
2012 20,830 41.5 8,975 17.1 20,768 414 50173
2013 22,462 41.1 10,196 18.6 22,060 40.3 54718
2014 25,304 41.7 11,062 18.2 24,334 40.1 60699
2015 26,339 41.0 12,716 194 25,980 39.6 65534
2016 28,392 40.7 14,621 21.0 26,681 38.3 69694
2017 31,122 40.6 17,205 22.4 28,422 37.0 76749
2018 33,334 43.3 16,260 21.1 27477 35.7 77070
2019 35,745 43.1 17,939 21.6 29,320 35.3 83004

2020 31,403 40.0 19,381 24.7 27,678 35.3 78463

2021 36,761 41.1 20,820 23.3 31,940 35.7 89521

2022 38,542 40.7 21,852 23.1 34,233 36.2 94627

AR+t | 19,833 41.0 9,885 19.7 18,446 39.3 48164

(D 20223 A
(2) 7N CE M I 71 A &5 HAF AAE g FA8 AT
Z}&: Ministry of Natural Resources (2022; 2023a; 2023b)
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<FE II-3> sl eF At Z , B[S (2021; 2022; 200172022 4 )
(91 o 912t %)
e 2021 2022\ A 7 7 (2001~2022)
- Z4A | wE | 2| vFE | 2K | uE
01 g A4 4,117 11.2 4,343 11.3 2,960 14.1
02| ¥ A2sd 2 0.006 2 0.005 2 0.01
03[31F 4 k| 910 25 953 25 937 45
04 g Af-7F= | 1618 4.4 2,724 7.1 1,086 52
05 AF F< 186 05 212 0.6 69 0.3
06 A 94 41 0.11 44 0.11 45 0.21
07 Y =44 870 2.4 969 25 824 3.9
08| sl &4 A 743 2.0 773 2.0 623 3.0
09| sl st3t &4 3,906 10.6 4,400 114 1,182 56
10/31F AE JFd| 695 1.9 746 1.9 242 1.1
1|31 34 44| 1,893 5.1 2,015 5.2 1,098 5.2
12| ¥ A=y 327 0.9 395 1.0 100 05
13| &l o184 313 0.9 329 0.9 72 0.3
1431 % +F5d| 6980 19.0 7528 195 4173 19.8
15| &Y #3 14,162 385 13,109 34.0 7,628 36.3
F: (1) 202238 HA A
Z}&: Ministry of Natural Resources (2022; 2023a; 2023b)
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2021 == A%k A S FAA FAL 87,5599 fftoew T ol ¢
AN A 97.8%F AASEAL vk 2001 dFE 20219704 b A s
Ak FHS Ao, G A AN o] duiHoer w2
g 2Askan ok 2y A FE AR T, steld A, slHlold A
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(9]:%)
= == gl
2019 == BE
— == g 5 H| O]
2016 === — w2y
== [ AMSHO|
2013 = U3
—. s
2010 = X%
== O A
2007 = ot
2004 ‘ = m%{%
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A} & Ministry of Natural Resources (2002-2022; 2023a; 2023b)
[T HI-7] 4ot XY of kM A ZM H[F (200172021)

= (200172021) SFAAE FS was] B A, BE
419, A5 2%, Aatol Al 3918 AX SR YTH<E M-4> FZ). olo]
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9,853 | 8,046 | 5,433 | 5,120 | 4,522 | 4,035 | 3,045 | 2,494 | 1,448 | 791 | 772
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A5 Ministry of Natural Resources (2002-2022; 2023a; 2023b)
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bl ol FAA eIt Ed F 3u HE FA F4AA KANGJIAHUR

Agdel ek 2021 AGA SAFAAE FAL 98419 ftew AE F

AE wolal 9lom A9 HAo| gk 71 &e oF 13%E At Q)
20219 7o 2 A S TdE Al A 69E A4A

S ol A4ALe A% AT BAAIEY 2L AP 98 A

- 42 -



Ater A Aol it 7ol&L 8%t FeA AdAdF @ &
Abell mp=w) 20229 A alY AAl= 90469 fIte® 2021 E T
74% s Aoz FAHAT

20214 BHA B FAe Ak Aol 7918 AAska vk @
AN AGAN AL 20209 Sk FAE mgou) 20219 A B F
AlE Holal glvh 2021 ®IXIA] A TS 51759 fito® A<

G FHL A AGoA 8 E AA|star Yt
geddel Y AAle 20149 olF AlEste] e FAE Hilon
20219 e g4 6H° AL Folo 44519 9etow F&£3] AsstAnt A
o AA gk 7] : .

20213 & o] A H%“M FANL A AAedA 99 E AA s 9l
20209 & Hle]Ad I FHL Fetsti o, 2021 T Sk
20213 BlHlo] A S YA FAL 27449 fJorow A AAlo] thik 7]
o &8 6.8%°] T}

2021 SFA] FE ARG AL FAL A X GoA 1095 X
o Ao g WA Q) B
ghall o, 2021 2,2059 ¢

g 7] &2 87%°]t}.

FAF THLS

G A FAE e AGaA 19E A8 2

Qot, 20209 thA 8

20213 3te]
FoltAd s FAAE Fole 20206 0.9% shetst
]

Ol

FAE Holal itk 2021 stoldhAd kA4 FHS 19909 fiQro®
A9 AA) W 7ol &S 306%clth A% AT nusHES W, shol
94 Y A FRE HaPe AAsm ok e A9 FAe A
AF A AAE NF e 192 A5 vt

- 43 -



N

oy
<
50
o

gl
Br

o)
B

]

oy
%

AL
00

1o

Gyl
ar

A

o

o

B/

gyl

2021

=
=

A

I

%
PA G5 AT, e

%

41.6%
%, =%

58.4
55.4
56.2
72.8
50.1
56.7
574
50.4
67.6
60.8
78.9

(&

X
Fal

°

Z}A]

=

=

12.8%
41.5
39.1
35.6
27.2
41.6
38
35.3
43.6
29.3
28.8
6.6

-
=

3¢ 22k 24

TEE VN, A9E A 8
- 44 -

.

A

0.2
5.6
8.2
0.1
3.3
5.3
7.3
5.9
3.1
10.4
14.5

A} & Ministry of Natural Resources (2002-2022; 2023a; 2023b)

[}
sl 12+ 24

Z}A] 8} 3L
Boofj ok 1AF &hd, 2XHGRE, 3RHAY HIE (2021)

o
—

=

=

i

T 12 2hg) 1)
67.6%

&
bol v

[1-5>
&1 ] 0173

©

o

o

A HE AR T

3
<I
1

7bol Zpol7b wje- = o behiy.

ol A

L
=



[e]

e
- 45 -

TR =0
o = P W W
N o g He ¥ o
f e P T g s I ST
do T A+ ol ,MO * o ﬂ137,4_% w| 1| |8
U Do X7 —
. X0 3
of #0 B = <! m_AT o) —
NEo ) =0 T Ho = o |=le
Oﬁn_ W;l = = D4,27 %700 %)
o) X R o = (o] iTe) NN =R R
‘MHUT.E//.\\ 7DT.c B i B ™ S
2T IR RS &
» o Z e M o) wxﬂ M,ﬂ
= ) — X i R R =] = < -
T2 do X g B Bl 3183 = e
~ = = e
il ao,ﬂr m_@uvﬂﬂ, z
Mo wﬂ_v <) i £ i, m._/ " o o IR B
<E ﬂE| !\_I_| _L. _:Tl,_nMO}Ln14796OO4
" o T s PR O R e - R Rl B 8|S
0 0 X n N AN =
3 B O T mwwﬂuwﬂ = Pyl W o
<) i& o G = TS 2
o LR R ﬂ(@lq B T Fed PRl ST E Rl
09 = < R E o 1Ho LI FE 225 R X | =
~ K- DT.C ii = = _ s | YO &Y S >~ 0| &2
3 ol X =0 e o o u,_O»_er,,yy, —| Bl S
| 3 L, s R o S| ~| 2|2 0|8 S| FE = | |
. —
o ToTapiiTDE 125 -
i ° LT ® "B A O IR e o) B e sl
TR ooy Mw AT a || EISEEEFES S -
No o o ) Q== B = S Q
w ZeEeZaTEg e mle Tl e Rl
X s ) . A
i JA]IMH %L%@L%ﬂumo = ol
o T I om AT 2K g g 3| P
B JI,ALA _M/u‘.r ow.T A ALAL} 4%%%&.& 0| | x|
B % N L A - =S QS N8
N = © — = N 5 - —
o M ® A = 0 ©oE = T
Qe e i ~i| o |3°0 _
T N BowRR M| %wﬂgﬂ#&@%%ﬂ%ﬁ
< ol o & T 3| X0 e L
XX v || %ol ¥ xﬁTiﬁoﬂo%ﬁwﬁo

A5 Ministry of Natural Resources (ZOéBb)



o
oy

iy

2. ZH| o]

Hlate] 2 A3, e dH el

A

2021

toldAd HHolY E&

)

Jvl’
(22675 TEU)R T} =& A

E5 IS 64297 TEUZ 74 =A YeERS

U

E

Rz

3349 TEUZ 7F8 $iA YElyth

[e)
aO]:'t_‘

ol

ol

‘l_

T 9=

-

Bl

7

2019

)

7 (305%F Person-time)E.t} =& %

3

RY2

Aoz yErsT

KN
T

Al7F ShTt

2021
o] 2475 o2 7+

Z_]

DHRT =& A

(92

3

3

b S Aem UEun

PN
T

=]

&

Ho

X
-

el

2021
o] 740%F Eo & T}

o] o]

Ao et

SECI

=
T

ol
jle

ol
{r

T7F Ak

- 46 -



& AelA el ASHL U ARFARA PP FHAF &
of Masttt e A% bsd A AAG 2o ALY g AP
98 49 AFHA PR Agetel BAL Agstolof Frh TAH

o]
B oATe) ¥4 Az (a9 Vo103 2

(2) dioly Wk
(3) dE=ZI At
(4) 7k A ARk
5) TgAF AR
A, AL 7hed A AAl BHdes #Hrkd ¢ e ARE AASY
B7F AR AAE AT & AFdAE S 118 At A
FH 20214704 HolHE AMgetlt e o®
£ ARESte] HlolE & Wgkstal, dE=I S} TtFAE ALY mRA Y
2 7t A AEste] TATE At $ ¥
%

A g Wt RS A7

0

STATA ALS: ArcMap AHE:

x|z | A HiolH

7 | SE

(28 V1] 24 E%f



Ul

dd= 4

3L

1.2.

V-1>3}

<3

=
=

7F AA

E

3

I AA

9|

Els

A= AEH THs

=

CELT S

Lo]

Y

2 ATdAAE S5 114

B

7h AA A

3
3

& TS

A A

3T
it

7F A

ATt

2ol A ApAlE] M=

=]

25

It M A

gl

g

IV-1> X% 7ts 3t of &F

<I

m I
S S
6 S
m —
= 8
2
;ﬁo
—_
‘A
B | =0
X |0
=
— S
8 8
il %0 T %0 5o T
e ® T T = T
5
i) i S ar
N No = X
—
—
e -
Jlo
B = T
- 4 20 Gl
—_ %
X

- 48 -



1.3. dlelg s

e

Aol AHEH AXES AE O £A4S 7HAD 3, ghe] W9
Az g2 mEba doly W3k Ao o
o wWasley w@Aow ASHE WwHds 7
Min-Max ¥ o] A& a4 9, 2021). & dATolA = AxE 3l
2 WS wmEsy] 98 UNDP(006)ol A AFg3 E+3 wHel
Min-Max W& Ab&3te] A5 S-S Hskeat
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“ij max (z;) — min(z;)
v (A EE A oy WE gs on| gt
(3) B AFo] Alg® STATA F=E <E V-2>9 2o

<¥ IV-2> STATA ZE (d|o|lg =t

global positiveVar x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11 x13 x16
global negativeVar x12 x14 x15
global allVar $positiveVar $negativeVar
foreach v in $positiveVar {
qui sum ‘v’
gen z_'v' = (‘v'-r(min))/(r(max)-r(min))
replace z_'v' = 0.01 if z_'v/ == 0
}
foreach v in $negativeVar {
qui sum ‘v’
gen z_'v' = (r(max)-'v’)/(r(max)-r(min))
replace z_'v' = 001 if z_'v' == 0
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S kst 1 o x  Di(2007), Xu &
Ma(2017) & AE=ZI 7|HES AFEStY] T X9 A& 7tk g 74
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ol A wol AFEE Ttk FEd & 478 (2019)= PSR TR dlE
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9ol E Wu(2018)% F 9ok A9 sk AA H4 Fead o

& 84 Hrbd dE=RY JhEx] A 7S ARS8 AL, Sahoo et al
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(2) iFE A AT HZ=S A
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Zzij

=1

(3) Ao dE=ZY & ALtsd

e;=—FkY_pn(p;) (k>0,e;>0)
=1
ke AxY 3 2 BE A met AARG ES k=1/In(m) o3,
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=
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el

<I# IV-3> STATA ZE (ME=ZH, &R, S =)
/) AFE HE ALt

foreach v in $allVar {

egen sum_'v’ = sum(z_'v’)
gen p_'v' = z_'v' / sum_'v’
}
/) NEZF zk ALt
foreach v in $allVar {
egen sump_'v’ = sum(p_'v'*In(p_‘v’))
gen e_'v’ = -1/ In(_N) * sump_'v’
}
// HlolH &gk ALt
foreach v in $allVar {
gen d_'v' =1 - e_'Vv’
}
/) AEE TR ALt
egen sumd = rowtotal(d_x)
foreach v in $allVar {
gen w_'v' = d_'v' / sumd
}
/) FFAT AL
foreach v in $allVar {
gen score_'v’ = w_'v' *x z_'v'
}

egen score = rowtotal(score*)
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