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ABSTRACT

Suncheonman-Bay and its surrounding areas play important roles as habitats for migratory birds.
However, sustainable management of these areas is difficult because of the development pressure of
private lands. Therefore, the areas surrounding Suncheonman-Bay must be classified as additional
protected areas; for this, it is necessary to gather concrete and objective evidence and ensure
protected area management. Further, compensation measures must be considered when acquiring a

private property as an additional protected area. In this study, we distinguish protected areas, such
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as core, buffer, and transition areas, within a private area by using data from the Winter Waterbird

Census of Korea and MARXAN software, a spatial conservation prioritization tool. We applied

ecosystem services to apply Payment for Ecosystem services (PES) as compensation measures.

Watershed conservation (supply), climate control (regulation), supporting habitats (support), and

recreation (culture) etc. were evaluated by calculating the economic value of these ecosystem

services. Eastern, western, and northern forests and rice fields of Suncheonman-Bay were shown to

have a number of core areas for the preservation of endangered species. The ecosystem service

value of the additional protected areas was estimated at 17.5 million KRW/ha/year. We believe that

our study result could be used to establish protected areas to preserve major habitats, as well as

include areas adjacent to such major habitats that play a vital role in endangered species

conservation. In addition, through this study, we highlight the need for an objective basis to

establish protected areas.
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Figure 1. Study area and occurrences of endangered species (I), (I).
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Figure 2. Research flow.
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3 ITH(Luck et al., 2009).
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Table 1. Unit values of ecosystem services in forest (refer to National Institute of Forest Science, 2010; Ryu and
Lee, 2013; Ministry of Environment, 2015).

Use values Ecosystem services Estimated values
Y (1,000 won/ha/yr)
Direct Provision service Watershed conservation 2,456
Purification of water 778
Erosion prevention and maintenance of soil fertility 2,231
Regulating service Erosion prevention 881
Indirect
Climate regulation
2,090
Purification of air
Supporting service Habitats for species 2,075
Direct Cultural service Tourism 1,753
Total 12,264

Table 2. Unit values of ecosystem services in rice field (refer to National Institute of Forest Science, 2010; Ryu
and Lee, 2013; Ministry of Environment, 2015).

Use values Ecosystem services Estimated values
4 (1,000 won/ha/yr)
Crops 7,240
Direct Provision service
Watershed conservation 2,556
Erosion prevention and maintenance of soil fertility 2,315
Regulating service Climate regulation 8,139
Indirect
Purification of air 222
Supporting service Habitats for species 1,464
Direct Cultural service Tourism 1,355
Total 23,291
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Figure 3. Additional protected areas using MARXAN in Suncheonman-Bay.
(83-100: Core zone, 16-82: Buffer zone, 0-15: Transition zone)
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Table 3. Economic values of ecosystem services in the additional protected areas.

Ecosystem services . Ecosystem services
Areas of Areas of rice . .
forest(ha) values of forest field(ha) values of rice field
(1,000won) (1,000won)
Core zone 878 10,767,815 650 15,133,329
Buffer zone 156 1,913,178 288 6,714,344
Transition zone 1,426 17,495,221 1,302 30,328,493
Total 2,460 30,176,214 2,240 52,176,665
Total areas of the additional protected areas (ha) 4,700
Ecosystem service values of the additional protected areas (1,000won) 82,352,879
e A Mu 2~ 71237 A3E FAA R EX afA Al B3 3l Frofof & Zlo|tt.

AR P Re JHIE AE AEAAE

e AT 152 Vs eR 474 A
7k 9k 1629 93} 2339 ] 7S Ad Ao
2 FEth 1 olfe SR FHAFe] o
T =0 B 49 wES Aiteta, =
3 Abgle] AEEE AP E ot o|iksher
2 FF 3 AR HER V$HsE dod)e
SATNE 5 71ofs] fEd] Aow dd
& 4= 9ItHRyu and Lee, 2013).

Hwang et al. (2014)2] Aol 9|3t X7k
o] 7= 9 1,7009 9 F=E UEsth &
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d, =54 A9 A= AN S 5
93 Aoz Fdd
a8 F7F BEAGe AA S d9d
A} 7422 gakshd 17k 1ha oF 1,750+
ot} Z PESY /N3-S =ahd AT e
BoA g F7tet7] e e EA LA
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