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Abstract

Many of today’s environmental problems are regional in scope and their effects overlap and
interact. The purpose of this paper is to developed a simple method for an integrated
assessment of environmental conditions across the Mid-Nakdong River Region, by combining
data on land use, impervious cover, roads, streams, riparian areas, forest patches, population,
pollutant loadings, soil erosion and topography. A cluster analysis was used to identify groups
of sub-watersheds with similar environmental characteristics. The mean value for each group
was used to find watershed that may be more vulnerable to future environmental degradation.
Watersheds in cluster I and II had high amount of forest, but the amount of riparian vegetation
was low. Watersheds in cluster III, which located in the middle Geumho River and the main
course of Nakdong River, had a greater proportion of their agriculture, a greater proportion of
agriculture on steep slopes, and less forest adjacent to streams. Watersheds in cluster IV and V
were in the most urbanized areas of the region. The principal adverse impacts for watersheds in
this group were high scores for urban area, impervious cover, pollutant loadings, population

density, forest fragmentation, and low amounts of forest and riparian forest cover.
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Notwithstanding the exploratory nature of cluster analysis, it appears to be a useful tool for

grouping watersheds with similar environmental characteristics.
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Figure 1. Geographical location of the study area
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Table 1. Description of the potential indicators used in watershed environmental assessment

Sources

Category Indicator NG

Percentage of watershed with urban land ¢}

Percentage of watershed with impervious cover

o|O0|0O| T
o

Percentage of watershed with roads

Percentage of watershed with agricultural land

Percentage of watershed with agricultural land on slopes >7%

O|O0|0O|O

Percentage of watershed with potential soil loss > 10ton/ha/yr ¢}

O|O0|O|O|O

Percentage of agricultural land within 30m of streams

Human activities - - —
Percentage of impervious cover within 30m of streams

e)

Percentage of roads within 30m of streams

e}

Population density ¢}

Amount of used fertilizer and pesticides (kg/km?/yr)

Discharged BOD loads (kg/km?/yr)

Discharged Total Nitrogen loads (kg/km?/yr)

Oo|O0|O|O

Discharged Total Phosphorus loads (kg/km?/yr)

Percentage of watershed with forest ¢}

Percentage of forest within 30m of streams ¢}

Vegetation greenness (NDVIb)

NDVI on slopes >15%

Mean slope of watershed (%)

Natural Mean elevation of watershed (m)

O|O0|O|O|O|O|O|0O]|0O

environment Largest patch index®

O|O0|O|O

conditions Patch density (number/100ha)

Edge density (m/ha) ¢}

Mean shape index

Core area percentage of landscape

Interspersion and Juxtaposition Index

O|O0|O|O

Fragmentation index

A: EPA(1995), B: Walker and Reuter(1996), C: EPA(1997), D: Zandbergen(1998), E: Heggem et al.(2000)
#Potential soil loss will be calculated using the RUSLE(Revised Universal Soil Loss Equation) model

® NDVI(Normalized Difference Vegetation Index) is an indicator of surface greenness or vegetation

¢ Complete description of FRAGSTATS metrics are given in McGarigal and Marks(1995).

Table 2. List of spatial and attributive data for watershed environmental assessment

Data Content Scale

Land use map land use types, forest patches 1:25,000

Detailed soil map soil texture 1:25,000

Topographic map roads, streams, watershed boundaries 1:25,000

DEM slope, elevation, slope length 10m cell

Landsat TM imagery NDVI, Land cover classification 30m cell

Soil loss estimated using RUSLE Model 10m cell

Precipitation (1990~2001) Point locations and tables of attributes -

Population census (2000) Census data for counties overlapping in extent with watershed -

Pollutant source survey (2000) pollutant loading, fertilizer & pesticides -
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Figure 2. Maps of spatial data for watershed environmental assessment
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Figure 3. The Maps of watershed environmental assessment (a) percentage of watershed with urban (b) Percentage of
watershed with agriculture (c) percentage of watershed with forest (d) Percentage of watershed with potential soil
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Figure 5. Relative ranking of watershed environmental indicator values
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