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As a frontier of Sustainable Basin Research Initiative, we commenced a scenario-driven planning and evalua-
tion research project which is to identify the strategic policy scenarios. As a part of the project, this study at-
tempts to estimate the ecological impacts of land cover changes using landscape indices at the whole basin
level. We analyzed spatio-temporal characteristics of natural area including forest, agricultural land, water area,
barren which play an important role in nature-friendly sustainable watershed management.

The results of analysis showed that the size and diversity of natural area have been reduced, while patch
number and isolation have been increased in proportion to urbanization in 1974, 1995 and four future scenarios
in the Ara River Basin. Also, we estimated that the natural area could be conserved to some degree in the SD
or DE scenarios with a concept of environment-friendly development and lifestyle.

Various strategic cnvironment policies may be evalvated and designed on the basis of the method, that is,
scenario approach and landscape ecological analysis suggested in this study.

Key Words : Sustainable watershed management, Scenario, Natural arca, Landscape index
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Table 1. Dimensions of scenarios in the prior researches

Scale Scenario Dimension
FROG,GEO,” Sustainability : - Economy structure
WBCSD | ilicy Jazz | Impossible |  Possible As usual Change
BAU, TEC, Sustainability primary factor of social change
World- Wwv VAL Impossible ‘ Possible Technology ‘ Lifestyle
wide Regionality Relation of economy and
IPCC Al, A2, - env1ronmer1t. :
Bl, B2 Global Regional Priority to Pnpnty to
economy environment
Cycle-oriented ABC Main body of change Economy structure
soclety report T Consumer I Producer As usual Change
Nation . AL A2, Social value Administration, Decision making
Foresight Bl B2 - . system :
' Individual | Community Independent | Interaction
Values Constitution, Administration
- Vision NW .. . Top-down, Bottom-up,
Regional, Individual Social Centialization Decentralizalt)ion
Local City BAU, TD, Economy growth Environment policy Social welfare
Region2020 SD, DE High I Low Strong I Weak Strong ’ Weak

source; F.Kato et al.”
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Fig. 1. Regional profile of study area, Ara River Basin.
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Table 2. Landscape Indices used in this studies

A AQA G AFHH B4 ¥4 - LR olerts 498 garoz -

Index Description Units Range
PLAND . .
(Percentage of Proportion of the landscape occupied by patch type Percent 0 <PLAND < 100
Landscagpe) (class) B
MPA . ..
(Mean Patch Area) Mean patch area Hectares [AREA > 0, without limit.
NP Number of patches in the landscape of patch type . .
(Number of Patches) | (class) None | NP > 1, without limit,
LSI Total length t(;{ eldge ti}? t}%e i%ndscape dé;zidedhti)%l the
minimum to ength o ge possible which is _ . _
(LandIsncsgf) Shape achiived when the landscape consists of a single| ene | LSI =1, without limit.
patch.
GYRATE (Radius of | Mean distance between each cell in the patch and Meters GYRATE > 0, without
Gyration) the patch centroid. limit.
(EEII\IdN D hb h of th
uclidean istance to nearest neighboring patch of the same . .
Nearest-Neighbor | type (class) based on patch edge-to-edge distance Meters | ENN >0, without limit.
Distance)
Sum of patch area divide(l by the nearest edge-to—
PROX edge distance squared (m”) between the patch and
(Proximity Index) the focal patch of all patches of the corresponding| None PROX = 0.
oximity patch type whose edges are within a specified
distance of the focal patch.
2 X% (class) FFNA o] Fo Mk Augled g BW(<Fig. 2>3
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Fig. 3. Land cover changes between ‘74-'95.
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Tabe 3. The analysis of Landscape indices in the Ara River Basin

Size Number | Shape Connectivity/Isolation

Level Patch t
Ype PL(f;j;ID | | L GYFH%TE | prox
Forest 4701 8622.38 16 4.26 167035 | 138221 | 16812
class Agricultural land 21.35 1899.21 33 953 124812 | 123852 | 351.04
1974 Water 401 841.64 14 6.39 163221 | 3733.07| 176.36
Barren 0.04 107.00 1 1.00 400.21 N/A 0.00
Landsc-ape Natural area 7241 3320.66 64 407 142445 | 182936 | 26161
Forest 4615 | 1041892 13 4.26 191263 | 163508 | 20297
class Agricultural land 1872 1962.04 28 9.74 129819 | 143579 | 400.49
199 Water 3.99 557.33 21 6.58 114776 | 3271.93 37.99
Barren 0.21 156.75 4 249 599.46 | 24191.05 0.00
Landsc-ape Natural area 69.07 | 307142 66 374 1329.00 | 343838 | 237.88
Forest 4615 | 967450 14 432 180661 | 1519.21 | 18840
class Agncultural land 1751 1713.03 30 957 131425 | 1292.26 83.67
BAU Water 401 560.38 21 6.55 113769 | 3271.93 88.99
Barren 0.14 137.67 3 2.05 525.14 | 38196.36 0.00
Landsc-ape Natural area 67.81 2926.69 68 3.70 132628 | 357848 | 103.18
Forest 4590 9622.50 14 4.32 183492 | 144378 | 187.36
dlass Agricultural land 16.79 1449.15 34 971 113243 | 1252.89 60.08
TD Water 3.94 860.57 21 6.49 112057 | 3271.93 87.98
Barren 0.11 156.50 2 175 554.96 | 49206.20 0.00
Landsc-ape Natural area 66.73 2758.61 71 3.60 1252.30 | 323851 91.74
Forest 46.22 9689.21 14 4.30 1812.93 | 151921 | 18854
class Agricultural land 1843 174529 31 9.80 128782 | 139168 | 35518
SD Water 399 557.33 21 6.58 114776 | 327193 87.9
Barren 0.18 131.50 4 2.30 495.30 | 24483.23 0.00
Landsc-ape Natural area 68.82 288547 70 375 130554 | 3300.78 | 221.40
Forest 46.15 | 1041892 13 4.26 191263 | 163508 | 202.97
dlass Agricultural land 1882 | 197296 28 975 1294.13 | 143579 | 402.29
DE Water 3.99 557.33 21 6.58 114776 | 3271.93 87.99
Barren 0.21 156.75 4 249 599.46 | 24191.05 0.00
Landsc-ape Natural area 69.17 | 3076.06 66 3.74 132728 | 343838 | 23864

PLAND; Percentage of landscape, MPA; Mean Patch Area NP; Number of Patches
LSI; Landscape Shape Index, GYRATE; Radius of gyration
ENN; Euclidean Nearest-Neighbor Distance, PROX; Proximity Index
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