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Evaluation of Urbanization Effect and Analysis of Hydrological Characteristics in
the Gap River Catchment using SWAT
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Abstract

Hydrological characteristics and urbanization effects in the Gap river catchment were investigated
employing the SWAT model. The hydrological characteristics analysis showed that total runoff in the
whole catchment from 2001 to 2004 consists of 44% of groundwater flow, 6% of lateral flow and 50%
of surface flow under year 2000 landuse conditions. The analysis of urbanization effect using different
landuse maps for year 1975 and 2000 indicated that although 5% increase in urbanized areas did not
significantly impact on the total runoff in the whole catchment, a sub-basin where urbanized area
increased by 32% over the past 30 years showed 68 ~ 73% decrease in groundwater flow and 22 ~
66% increase in surface flow. It was found that urbanization decreased overall soil moisture and
percolation rate except for some increase in soil moisture during dry season. Urbanization effect was
found more sensitive during a dry year which has less rainfall and higher evapotranspiration than
during a wet year. Therefore, from the results of this study we could infer increased flood damage
during wet season and dried stream during dry season due to urbanization. To conclude, the results
of this study can provide fundamental information to the eco-friendly restoration project for the three
major rivers (Gap-cheon, Yudeung-cheon and Daejeon—cheon) in Daejeon Metropolitan City.
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Fig. 2. Landuse change in the Gap—cheon caichment : (a) year 1975 and (b) year 2000

Table 1. Comparison of landuse between vear 1975 and 2000 in the Gap—-cheon catchment

Year ‘Water Urban Barren | Wetland | Pasture Forest | . Pa_ddy Field Total
(water) (urld) (agre) (wet) (past) (frst) (rice) (agrr)

1975 0.22 5.07 2.06 0.56 2.60 68.64 20.86 0.00 100
2000 0.22 10.45 1.20 0.00 3.96 59.84 15.66 8.67 100
Table 2. Change of impermeable areas at each subcatchment due to urbanization from year 1975 to

year 2000.

Subcatchrnent 1 Q;rsnpermeable area (%; o0 ] Increase (%)
1 1 22 21
2 0 6 6
3 0 5 5
4 0 4 4
5 0 5 5
6 0 1 1
7 1 5 4
8 6 8 2
9 6 9 3
10 4 15 11
11 1 16 16
12 17 41 24
13 1 6 5
14 5 20 15
15 0 1 1
16 0 1 1
17 0 1 1
18 9 13
19 27 37 10
20 43 52 9
21 69 73 4
22 7 39 32
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Table 3. Analysis results of hydrological characteristics under various conditions

Year P SURQ | LATQ GWQ PER SW ET WY Q/P
(mm) | (mm) | (mm) {mm (mm) (mm) (mm) (mm) | (mm/mm)
2001 788.& | 139.72 24.4 1415 150.8 1534 486.0 305.2 0.39
2002 13135 371.9 444 3144 3385 167.0 543.8 730.0 0.56
2003 19455 706.5 74.1 643.4 682.2 156.9 490.8 1423.2 0.73
Avg. 1349.2 406.0 476 366.4 390.5 159.1 506.8 8195 0.61
Q/P 0.30 0.04 0.27 0.29 0.12 0.38 0.70 0.61
Q/WY 0.50 0.06 0.44

P: rainfall, SURQ: surface flow, LATQ: lateral flow, GWQ: shallow groundwater flow, PER : recharge
flow, WY: water yield, SW: soil moisture, ET: evapotranspiration, WY: water yield, Q: total runoff
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