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Assessing the impact of urbanization on runoff and
non-point source pollution using the GIS L-THIA
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Abstract

It is important to consider the effects of land-use changes on surface runoff, stream flow, and
groundwater recharge. Expansion of urban areas significantly impacts the environment in terms of
ground water recharge, water pollution, and storm water drainage. Increase of impervious area due to
urbanization leads to an increase in surface runoff volume, contributes to downstream flooding and a net
loss in groundwater recharge.

Assessment of the hydrologic impacts or urban land-use change traditionally includes models that
evaluate how land use change alters peak runoff rates, and these results are then used in the design of
drainage systems. Such methods however do not address the long-term hydrologic impacts of urban land
use change and often do not consider how pollutants that wash off from different land uses affect water
quality.

L-THIA (Long-Term Hydrologic Impact Assessment) is an analysis tool that provides site-specific
estimates of changes in runoff, recharge and non point source pollution resulting from past or proposed
land-use changes. It gives long—-term average annual runoff for a land use configuration, based on
climate data for that area. In this study, the environmental and hydrological impact from the urbanized
basin had been examined with GIS L-THIA in Korea.

Key words: GIS L-THIA, Land Use Changes, Long-Term Average Annual Runoff, Non Point
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8 1. L-THIA GIS iR

H 1. Legal land use

Legal land use Code
Water 1000
Commercial 2000
Agricultural 3000
HD Residential 4000
LD Residential 5000
Grass/Pasture 6000
Forest 7000
Industrial 8000

E 2. Legal hydrologic soil group

Legal hydrologic soil group Code
A 1
B 2
C 3
D 4
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2n 20014 7€ 14Y 3¢
L-THIA FFAAS
Runoff(m3) 46,334,916 41,678,879
Nitrogen(mg/1) 1.74867 5.952
Phosphorus(mg/1) 0.46133 0.394
Suspended_Solids(mg/1) 41.35834 7
Dissolved_Solids(mg/1) 296.42465
Lead(mg/D) 0.00818
Copper(mg/1) 0.01251
Zinc(mg/1) 0.07599
Cadmium(mg/1) 0.00092
Chromium(mg/1) 0.00606
Nickel(mg/1) 0.00678
BOD(mg/1) 16.43903 6
COD(mg/1) 44.53543 4.9
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