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Assessment of Hydrological Impact by Long-Term Land
Cover Change using WMS HEC-1 Model in
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ABSTRACT

The purpose of this study is to assess the hydrological impact on a watershed from long—term land
cover changes. Gyeongan—-cheon watershed(558.2knf) was selected and WMS(watershed modeling
system) HEC-1 model was adopted as an evaluation tool. To identify land cover changes, five Landsat
images(1980/2/15, 1986/4/15, 1990/4/26, 1996/4/26, 2000/5/17) were selected and analyzed using
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maximum likelihood method. As a result, urban areas have increased by 5.6% and forest areas have
decreased by 6.1% between 1980 and 2000. SCS curve number increased by 9.8. To determine
model parameters and evaluate HEC-1 model, five storm events(1998/5/2, 1998/8/23, 1993/9/30,
1999/5/3, 2000/7/29) were used. The simulated stream flow agreed well with the observed one with
relative errors ranging from 9% to 36%. For 254 mm daily rainfall of 30 years frequency, due to the

increase of urban areas peak flow increased by 455 m’/sec and the time of peak flow reduced about

four hours for 20 years land cover changes.

KEYWORDS: WMS, Land Cover, Landsat TM, HEC-1, SCS-CN
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FIGURE 1. Procedure of WMS HEC-1
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TABLE 2. Result of land cover classification using Landsat images
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TABLE 3. Basin geometric attribute

WSERPN; =
Basin area 261.72k
Average overland flow 832.19m
Basin[overland] slop 0.086m/m
Max flow distance 32,430m
Max flow slope 0.01lm/m
Centroid stream distance 13,694m
Centroid stream slope 0.002m
Max stream length 30,682m
Max stream slope 0.004m/m
Current curve number 64.6
Current percent impervious area 10%
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TABLE 6. Result of simulation
SojdE ON Lag time HEREA HERY FEE ze=A
(hours) (hours) m'/sec (%) (mm/day)
1980 59.0 9.28 23 991 46
1986 578 957 24 941 45
1990 58.0 952 24 951 46 254
1996 60.7 8.89 23 1067 49
2000 67.0 751 20 1396 58
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