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The Value of Ecosystem Services based on Land Use in Shinangun, Jeonnam, Korea. Kim, Jae-Eun*
(Institution for Marine and Island Cultures, Mokpo National University)

Abstract

More than half of all the tidal flats and islands in South Korea are located in Jeonnam. Shinangun

accounts for a large amount of these tidal flats and island. This study assessed the value of ecosystem services
for 14 administrative units (2 ‘eup’ and 12 ‘myeon’) that have around 1,000 islands in Shinangun, using the
method described by Costanza et al. (1997). The assessment involved examining the land use types in
Shinangun in relation to ecosystem services value. The finding showed that the tidal flat areas had the highest
value of ecosystem services in most of the islands of Shinangun, in particular in Aphae-eup and Jido-eup. The
study illustrates how quantitative analysis of land use patterns can help local governments like Shinangun to
formulate policy for conservation and sustainaable use of ecosystem services. Especially, tidal flat areas are
unique and fragile ecosystem, so it is very importat to make strategies for sustainable development in
bioculturally diverse areas. Some suggestions regarding landscape planning in Shinangun are provided.
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Aol oJekE w|X=A] d&] AATH s 43k
Arslels A7t de A= UTH(MA, 2005). 5,
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QzEe] 4] A e mAE 7HAE AJefAA R A2t
sjof 2 Aelo] ZA2 sl AT A4Ag AA B
oA rstar o] & A Aol wiedstr] 913k ohofFat AT
7} &tslo) (Troy and Wilson, 2006; Daily et al., 2009;
De Groot et al., 2010; Kim, 2011; Ahn, 2013; Chung
and Kang, 2013; Kim, 2013). £3], £x]¢]4-& E3}o]
A A 28] 7EX]E ekotr ] $7F AF-Ee] o] Fo]
A3 glet.

oz A5 - AAA Az WMok Exog
o JskE mHIL o] A EAo]E F3 W3E 7HA
£} (Moon and Park, 2003; Kim ef al., 2006; Kim, 2011).
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Fig. 1. Map of study area (Modified from Shinangun map).

Yme AM&T 9k o AFI} PAHY FxAE
AR o ee At e, Ao, B3R, s
Q=g o Golc.

2. M2 - BHH SHZA

AREES) AP - AAA A AR et
9]8) 7 %31 (Shinangun, 1981, 1986, 1991, 1996, 2001,
2006, 2011, 2013)2 o] &3he] Aletze] QlFastg} =
7}e) oS 5o A u gt =3 w3} o]y 59
Felg deh] 13 Fo AAE Sl Hale] Avin
sket

3. EX|0183 MEfAIMHIA 24 uhy

A A AR 2= 200511 MA (Millennium Ecosystem
Assessment)ol|A] ‘Ql7to] ARAZRE] &= o] o=
7bee] Ao il fA7kA] dnkstEe] 74k ge] 2
°]ar Qlet. o] 9lo = Daily (1997) “<lzte] B&E 4
A7l S8l 7= BRI Azt A
A S13 A AuAs 2% H9eleT A

Costanza et al. (1997)2 ‘Ql7to] A7 5o =2 HE #

N0}



204 2

ro

Table 1. Categories of ecosystem services according to biome and landuse type (Costanza et al., 1997).

Land use types

Ecosystem service by biome

Ecosystem services coefficient
($ha™' year")

Residential Area
Industrial Area
Commercial Area
Recreation Area
Transport Service Area
Public Facilities Area

Urban

Rice Paddy Field
Upland Field

Green House Field
Orchard

Other Agricultural Area

Cropland

92

Broadleaved Forest
Conifer Forest
Mixed Forest

Temperate Forest 302

Natural Grassland
Goal Course
Other Grassland

Grassland

232

Inland Wetland

Inland Wetland

19,580

Coastal Wetland Tidal flat

9,990

Mining Area
Other Barren Land

Desert/Barren land 0

Inland Water Surface

Fresh Water Surface

8,498

De Groot et al. (2002)= ‘Ql7to] H o3t EAS =4
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HlA Al$E ARS8 (Zhao et al., 2004; Kim and
Park, 2013; Ministry of Oceans and Fisheries, 2013).
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Fig. 2. Population in Shinangun (Unit: person).
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Fig. 3. Agricultural household in Shinangun (Unit: number).
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Fig. 4. Number of fishing boats in Shinangun (Unit: number).
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Fig. 5. Ratio of land use type by registered land owner according to statistical year book of Shinan (Unit: %).
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Fig. 6. Main agricultural products in Shinangun (data for 1980 were not recorded).
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Fig. 7. Marine products in Shinangun.
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Fig. 8. Land use pattern of Shinangun (year: 2007).
Table 2. Administrative in Shinangun by land use (Unit: ha).
Urban Cropland Temperate Grassland Inland Tidal flat Desert/Barren Fresh
forest Wetland land water surface
Docho 1,050.1 16,956.9 19,907.0 140.7 88.5 15,659.6 327.5 1,779.6
Biguem 1,239.9 17,251.6 18,006.1 1,142.2 275.1 15,985.1 1,864.5 2,752.1
Shineui 629.6 6,820.3 16,792.3 424.1 216.5 6,766.8 219.0 482.9
Anjwa 1,154.4 17,635.4 17,020.3 215.5 2,291.5 24.,467.9 231.3 4,550.5
Amtae 1,156.0 14,630.8 22,788.1 620.0 36.9 22,123.5 331.3 1,088.3
Aphae 2,437.1 30,856.6 13,254.3 700.5 581.9 57,401.0 713.1 1,490.5
Imja 1,620.9 16,751.7 17,012.2 2,304.7 1,546.5 10,728.2 1,391.1 1,297.3
Jaeun 1,316.8 24,396.6 24,071.5 813.3 31.1 8,035.0 2,205.0 733.3
Jangsan 777.0 13,669.1 9,575.4 135.3 991.5 5,667.3 165.8 789.2
Jeungdo 799.6 10,433.6 10,762.9 260.0 305.0 21,772.7 726.6 4,090.3
Jido 2,322.2 36,060.5 23,186.1 512.4 546.7 37,344.1 530.5 4,588.3
Palguem 714.9 8,471.6 6,478.3 50.8 276.9 10,799.9 85.5 881.6
Haeui 655.1 8,486.8 9,570.1 68.3 448.3 2,056.5 114.0 630.1
Heuksan* 82.7 315.6 2,566.6 288.5 2.3 - 85.2 3.0
*Heuksan is not including myeon data it was only Heuksando data.
o T g AXSNT Qe AR A b A WA WAe) A We Axgs gales
26 a Sl A 2 1 hpea AR AAon AR Do 30 T5e) A
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EAo)E el wE AeAMHA AsE 243 ephguh =3 S AA HAe] AL HelAwt A

AN A AU 2 7FA) = Table 33} 2ot Ae) 7] X}%ﬂ 7b AR A "A o] ye] Aoz A7 7 3
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M
10
0z

M Grassland
M Fresh water surface

I Forest
M Barrenland

Total

Fresh
Barren land ~ water surface
0.0 15,122,976 180,899,294
23,387,382 192,706,192
4,103,272 81,740,668
334,785,007
239,357,927

Table 3. Ecosystem Service Value (ESV) by land use type in Shinangun (Unit: $ha™" year') using Costanza et al. (1997).
Inland
156,439,573
0.0
38,670,072
604,500,218
155,692,132

8 Agricultural area

M Coastal wetland
Fig. 9. Ratio of land use types inShinangun land use type (year: 2007).

Desert/

M Urban
M Inland wetland

Tidal flat

Temperate
Myeon Cropland fofest Grassland Wetland
0.0 6,011,921 32,654 1,732,137
0.0 1,587,144 264,989  2,337,799- 159,691,031
0.0 627,466 5,071,289 98,395 4,239,469 67,600,777 0.0
Anjwa 0.0 1,622,452 5,140,116 49,986 44,868,132 244,434,249 0.0
Amtae 0.0 1,346,035 6,881,994 143,836 0.0 9,248,650
Aphae 0.0 2,838,808 4,002,811 162,511 11,393,856 0.0 12,666,070
Imja 0.0 1,541,153 5,137,688 534,699 30,279,652 0.0 11,024,602
Jaeun 0.0 2,244,484 7,269,588 188,677 609,362 80,270,131 0.0 6,231,363 96,813,605
0.0 1,257,553 2,891,757 31,383 19,413,795 56,615,978 0.0 6,706,812 86,917,279
0.0 959,896 3,250,401 60,310 5,971,168 217,509,259 0.0 34,759,241 262,510,276
3,317,569 7,002,213 118,886 10,703,517 373,069,925 0.0 38,991,000 433,201,109
1,956,456 11,794 5,422,386 107,890,968 0.0 7,491,672 123,552,661
2,890,157 15,840 8,777,804 20,544,082 0.0 5,354,411 38,363,084
66,942 45,821 0.0 0.0 25,879 942,784
) A7k Ak s Hee] B A
19953 o] Zoj

Jangsan
Jeungdo
0.0
0.0 779,385
780,790
775,105
ot v
1Ae g3 Q3 o A=
Azste] ATl ol
e
S
3]

Jido
0.0
29,038
Fhetedar 2o Sof
s ¥

Palguem
0.0
*Heuksan is not including myeon data it was only Heuksando data

221,013,994
573,436,162
107,174,338

Urban
1,560,033
5,437,847
732,418
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FAE 0NN AFH oz AFTHE YL AEAH
A8 Bl A WA o ol A o

g 7lo]t}(Kim, 2011; Kim, 2013). o]&]3 Az} e
/ﬂﬂli FAM = 53] F37F vlAE ok v 2 A
o2 Bekeeh A1k Be AES ol BA Ao
ARG 15T o & A&Pes Baalr) I
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Aol = ool 9l& 7|} (Hong and Kim, 2011;
Kim, 2011; Hong, 2012; Kim, 2013).
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and Park, 2003; Moon, 2006; Hong and Kim, 2011). Al
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349 Fo] v)$ B3kl 5 9ok Ba] Aoz
Adgoze) Bag o7 s alo] Frlw B
o}
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Ao] W& At AARE AHE WPl
AAE 7] AR dARAE ARAEAM 2"
Ao t]e = ¢lct (Moon and Park, 2003; Moon,
2006). Ao] A E HWANAM AFE Akt ¢ 7F
A &l roz Aol o] ¥ % FgiH A
gk, H 2ol e 1 71X 9] H=r) wisbela 9l o F4at
B 5 TR E AA R 7 E A3l 1 F8
AL dut QEEolA de] g8l ik (Korea

Marine Environment Management Corporation, http://

HJ

mlo

www.ecosea.go.kr/).

AL 53] I Ay 7)%5e] v
Heoz &2 gl o7 Aol F
FEA FH Tl 3 fAE §*P7l%
T SA2EES ez FRe

T4 A7)E, FTH Tl A A5e-S B3
A 7, Mg *EEHT)rﬂxli*M A7} A7
Sk Ae)d 71%5e B A AN LS ATs o
o} (Hong et al., 2010 Hong et al., 2013; Oh et al., 2013).

Costanza et al. (1997)0]] vj=2d A ANAL AYELA
FolM = FA ] AR 7EA7F 9] WA 7}
A A F7REIER AR RIS AleldA o)A
2 A= wrol=o] x| 31 9} 8 ekAkE (Korea Marine
Environment Management Corporation, http://www.
ecosea.go.kr/) Wtael| o)ty el AMe] A7k =
AAA 7 e oF 16z ow wewA (1km’) 3 Azt
xﬂ—'—7};<]‘— 63402 Akeigict. o] e AW 1km’

A7 A|Z7HA 2 AR E Aoz SAEAAL AR
fih AT F, AAAA T, AN A, BAZEA] 52 67}
A= 7§Zﬂz* 7HE 7. olF AAA AlF71% (13
o 537K, #AA 3 7% (6 6o AAls
P °l7,i% nl=2] s kel 713 A o] A B
BEZAE F7HE 4 e wiez 3T HASA
WS Agste Ak

Table 3ellA] Bz 73}k zFo] ghaflgo] AEAAAMI =
ZEAeIA A o] ApA| B HlEe] ZH ok AAAQ
1A A=Fel o WARL AN HAE B
H A=Fo] Egrg o A2 /A veia gl
o J23 FEHe] e 4SH 5 HAe] 119l
etAnt Aol g A u A 2 5 3
= e At AAA e iz O 7t &
o =S F8& =4 ST ez AEdRA
A3 A EgFdez AYHNL S2AEEA A
A=o] HAFPMo] G2 Zr}star o} (Park er al., 2013).
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2 AT 4 EARAAY, 4§40, 2T F
429 ¥ e AQAAE AT ek (Lee ef al.
2010; Oh et al., 2013) Aot AejAAM B2 7=

o] i elnt. o] AejA|
B2 7S Yel 3 o)=dt F38
Z}ﬂ°l B *J"J—Zr—i— a8 M-S A&7 -
a3 BAs = Alo] F8% FHI f3A o5 4
T %= A e)7] = s

Ha7bA] Ao EAo] -2 Ao| 7zl detdt 2
7S T3l Aty =9 Edoz AWML 7b
Holo] o) 4ajei el AT, vl A} 2L
AARES] AAY ofstz Qldte] o o]i} = Fo=
EA o] 43 Wdhs Ao o] 5] AT oz
e A4 O AR A 7= ek oF
o229 EXEE 9T AIAAZ o Hx= AHE
Iz FAERE Aol - AL AT 2 Ao
2 gdEe] wiy] So= It Ao TS wA|sle
of & Zlont.

Ex o] g W= Ao A o7 ks w|AT
(Metzer et al., 2006). 12]3 W3tg QA= oA &
L= o w2 vE3 Azte] sy = sA|RE 79
Hr} oM 2k AR BdEA] vl wEkA
EAeolg WA AAAYS A2 52 F W A
AA B A5 T3] oF 3t} (Metzer et al., 2006; Fisher et
al., 2009; de Groot et al., 2010). AAAAx}5-2 A A
Apl2g 2 $AsT nAReT s ke AAH o}
Az o) e e 2 ohleke AE dsn )4
Q) A7kez welnT ekslof g,

AehgEs Adel AAA e Qs

o AAHeE BA 6}“4H A&7bs3k &85

7R

He
B 913}
R, FEE HIFAA AT I AR =R
g Akt A FRFYelG =P 2L
Adgos AU As na% AdbeT T4
& B Qaete A9 At Jas, <3 4
AR A Aielye sk dait

&3t A4 A AN dRE AAkEE A
Al "A Sl A AT ASrbssd 2

B3k 7o) nighAfsirar AwtEe.
72l A J&%S A Aoz Mo
& & ok Ald = d AEAE R
< SEME AF Aol Besi (Fig. 10). 4
AR A AR A E AldE =2 5
] q
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Fig. 10. Tidal flat aerial photo of South part of Gidoeup, Shinan
(Photo by Shinangun).

BASHA A &Mooz g3 5 9]
Hel7k g 5 3ls Aotk

a8, AR A AL A&7 243817 $
M E HA 72 8R o4 JFsd HEd A=
=x o] FH9AHoz sjof & d= ekE) AR
A oA s EA| o] S} &) oFpAkel A
washe A= g2d] Feo] gle] AT} o] E
Ad =2 83k Zata vk 7 A =rt g27] diel
AR A A A ALEEE7| = 414 o] wEgl Ao
sheliet.

A A 28] Ade] o}A] Fufjel] FAlE] At #}
2 Z A FAH Ndt &g Foll HE gFst oA
o] 9)%= 7lo] A}Alo|t} (Fisher and Turner, 2008; Ahn,
2013). webA], HA AefA AR 2ol Adel] B8 A
A A7} Fojof duldj ol A AA AL Sol| A B}
A&t ouE A 4 9l& Aolok

A A2 7E2E ShsHA] AR dA7HA]
= uf$ o3} (Metzer et al., 2006; Willemen et al.,
2010; Chung and Kang, 2013). 2 H$So] w-$- o}
A e AR JA gt =3 Aol =
53 sty 54 djEel 1 /M E Gk o
S oot oz ookst e JEAE vkeds A
o] 7kA] H7b AASHA Festet T2y 7R 9
HAE B3 Aol 7T Sl AefAMu 2] 7}
o] APsh= w2 A

Aol AL 7letx Faske 83 287t Hzt

rlr

)

r'.l

F9o3t

5 2

Aebd s felvetedA 50% o4& 2Aske Azt
& 7 o 53] DM = At 7P
< A et W S ARk Slo Al 270

2oz FAEe] 9la oF 1,000o470] - 2l

AEe] AR Qo A=t A elehs 553 A

AL 71A A eke] AElAAM B A 7FX]2 Costanza et
al. (1997)8] AELA o3 Arkatadet. Aot A
ol 71} w2 AHAAME 7HAE vER I o]
g A dREe] Ao 2L AdE By 59
3 A =Fol 7MY 2 S Bk S A
Folle ArHez ZlelAs HA el 119 s}
Aak A AAMu| A 7EAE AA A 4915 dER oS-
A7) A7 Aoz A3 YA AMu 2 7}
25 Axkshs Aol oAt de] rAzte A
B Am Fosiny ddEa Ak A e
AMu| 2 7R A Ee ) A 73 Qe TS
A BAsty A& ez 883l7] g FA el g3}
= Aol Basin 53] Aoehe: 53 A E &
BASLT o] 5 gut2A 4% 4 SlE AILSE 5ol
A o] AE vieloz grow gk WA 3
2 AR L2 A5E ATt

ot Kt ozo
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