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ABSTRACT

Ecosystem is composed of human, biotic and abiotic environment. Landscape is an ecosystem
which appear in a unit region. These landscape are the spatiotemporal land mosaic which is combined
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with various landscape elements. And, land use and land cover changes are important factors of

landscape structure changes. This study is mainly focused on the analysing the spatiotemporal change

patterns of Daegu metropolitan sphere forest landscape, using landscape indices and Ecosystem
Service Value(ESV) which quantify ecosystem structures and functions. The results of this study are
as follow: The encroachment and fragmentation of forest were due to linear developments, i.e. road

construction, rather than large-scale developments such as residental lands or industrial complexes.

And, the core area percentages of landscape gradually decreased and these could possibly deteriorate

the soundness of forest areas by reducing the core areas which are habitats of species. In addition,

there was intimate relations between ESV and forest landscape area. The results of this study can be

detached standards for impartial judgements between the logic of development & conservation, and

basic standards for the establishment of development plans, i.e. metropolitan—plans, which are

adequately reflected ecosystem value.

KEYWORDS: Landscape Melrics, Ecosystem Service Value ,Fragmentation, Biome
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FIGURE 2. Land cover patterns of Daegu metropolitan sphere
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Landcover classification map
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FIGURE 3. The analysis process of this study
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TABLE 1. Metrics computed in FRAGSTATS
Metrics Index Unit Limits Description
NP - 1 < NP Number of patches
Area / PD Number/100ha 0 < PD Patch density
Density /
MPS ha - Mean patch size
Edge
LPI % 0 <LPI £ 100 Largest patch index
Shape LSI - 1< LSI Landscape shape index
Configuration 1J1 % 0<IJI £ 100 Interspersion and Juxtaposition
Core Area CPLAND % 0 < CPLAND Core area percentage of landscape

*For more detail, see McGarigal and Marks(1994).
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PD

LPI

LSI
MPS

1JI

CPLAND

™ Correlation is significant at the 0.01 level(2-tailed)

TABLE 2. Pearson correlation matrix of landscape indices
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TABLE 3. Patch area metrics

Landscape

index Location 1975 1980 1985 1990 199 2000
Daegu 1.36 1.08 2.87 4.09 3.35 2.11

Gyeongsan 1.31 1.33 3.04 5.79 5.53 251

Yeongcheon 1.42 0.82 198 3.65 3.40 1.67

PD Goryeong 1.65 1.25 251 2.36 1.73 1.33
(n/100ha) Gyeongbuk Gunwi 0.67 0.50 1.96 2.03 2.04 1.18
Seongju 1.27 0.87 2.73 2.09 1.27 1.04

Cheongdo 0.81 0.55 3.06 1.49 2.86 1.32

Chilgok 0.69 0.69 2.20 2.46 1.76 141

Daegu 30.09 29.17 29.64 28.64 29.04 28.90

Gyeongsan 43.07 20.57 20.62 39.32 20.76 20.82

Yeongcheon 2543 31.65 271.07 39.14 37.33 5291

LPI Goryeong 29.91 27.98 16.35 16.09 16.96 17.64
(%) Gyeongbuk Gunwi 34.29 69.94 33.47 36.44 271.82 27.12
Seongju 41.95 45.73 49.711 50.25 51.58 52.28

Cheongdo 74.69 54.00 43.92 45.92 69.21 25.80

Chilgok 53.90 54.81 49.41 54.21 54.06 49.12
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TABLE 4. Shape, Configuration metrics

Landscape index Location 1975 1980 1985 1990 1995 2000

Daegu 31.63 28.29 38.11 55.51 41.73 31.52

Gyeongsan 22.07 22.69 30.67 51.23 38.11 26.83

Yeongcheon 4457 33.16 42.81 73.63 52.41 37.18

. Goryeong 30.37 23.09 25.44 24.40 21.55 19.52

LSl Gyeongbuk Gunwi 26.13 22.92 31.48 38.66 33.22 25.93

Seongju 34.21 24.42 34.73 32.12 26.31 24.64

Cheongdo 29.90 21.40 40.35 40.45 37.04 25.52

Chilgok 2097 1857 25.10 32.89 24.10 23.04

Daegu 14.36 13.08 10.33 25.98 13.30 23.99

Gyeongsan 12.13 6.14 1351 15.53 9.51 13.35

Yeongcheon 14.70 767 12.03 12.41 7.31 13.53

IJI Goryeong 14.51 17.20 8.35 26.03 21.27 19.93

(%) Gyeongbuk Gunwi 9.30 415 10.75 12.72 11.31 20.29

Seongju 8.40 .27 2.61 8.06 7.68 14.23

Cheongdo 18.29 6.70 9.36 854 9.24 30.07

Chilgok 9.84 787 8.06 6.91 744 15.16
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FIGURE 5. The 1975's land cover & 1996's
road map
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TABLE 5. Core area metrics

Landscape index Location 1975 1980 1985 1990 1995 2000

Daegu 4859 49.30 4728 42.33 46.05 4837

Gyeongsan 49.32 47.37 43.66 36.94 42.65 46.08

Yeongcheon — 49.02 54.35 52.87 45.46 53.01 58.02

CPLAND Goryeong 47.30 5213 52.79 55.05 57.12 5862

(%) Gyeongbuk Gunwi 68.42 69.60 67.19 6341 67.15 68.24

Seongju 54.15 59.38 57.38 59.68 63.02 64.08

Cheongdo 65.54 66.84 59.71 58.03 61.90 64.47

Chilgok 63.19 64.93 61.09 59.22 62.77 62.04
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Costanza 5(1997, 199Q)ell olaf 7w Y
B} A -8 9 712 (Ecosystem Service Value: ESV)

o] AkZo] glo] Costanzat AEAl &9
(Ecosystem Service: ES)o] 7138 AejA<]
o] 7H4 54 T 524 & I 22 AHA A
3H(Ecosystem Goods)®} 4ol Z - 7 Ao =
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AENA sk} &l #wek Foje FAA 1
i 7Rl E Fxete] s - BE 5 Al
A B7Fse FdEs AL AA 7 A
o

89 1770 2 BRae g F g

3l A& (biome)E = F-otal QT
Aol ARgF ESVY A& 34(F 6,
2 DollA ¥4 Ve ESE bl Aed E
A5 had AR, k= 747be] EXIE
= k¢ WA (ha)= om|gth ESVe AHE
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ESV= Z(A rX Vk)

A ! Area of corresponding land cover type
V' Value of land cover per ha, every year
k . Land cover type
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Aol A= 6ol
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A}

TABLE 6. Land cover & corresponding ecosystem value

Land cover type (k)

Equivalent biome

Value per every year (V)

Urban Urban 0
Cropland Copland 92

Forest Temperate / boreal 302
Grass Grass / rangelands 232
Barren Desert 0

Water Lakes/ rivers 8498

#* For more detail, see Constanza et al.(1997, 1998).

TABLE 7. Ecosystem service value of the study area

Unit: x10*$/ha per year

. ESV
Location 1975 1980 1985 1990 199 2000

Dacgu 1850 1820 1,800 1,760 1,750 1,740

Gyeongsan 880 870 850 850 850 850

Yeongcheon 2,060 2,080 2,090 2,130 2,140 2160

Goryeong 830 840 860 860 880 880

Gyeongbuk Gunwi 1590 1580 1590 1580 1,590 1570
Seongj 1430 1,450 1,470 1,490 1510 1520

Cheongdo 1750 1,720 1,700 1,700 1,710 1,690

Chilgok 1,100 1110 1,090 1110 1,100 1,000
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