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Abstract

The purpose of this study is to understand imperviousness impact for the characteristics of
stormwater runoff and water temperature. The land-use map was used to estimate the
watershed imperviousness(percent of impermeable area) and the RMS(Remote Monitoring
System) was used to evaluate the stormwater runoff of watershed. This study was investigated
for two streams(Jiam and Gongji) in Chunchon City. The detailed results of these studies are as
follows; The imperviousness(%) of two watersheds(Jiam and Gongji) estimated by spatial
analysis which is main function of GIS were 0.24% and 24.16%. So, Gongji watershed as urban
area was about 100 times than jiam watershed as forest area. In case of rainfall of low intensity,
stormwater runoff flowrate in higher imperviousness area(Gongji) was more than it in forest
area(jiam). Also, The time to peak flowrate(Tp) was short in Gongji stream and the water

temperature difference between Gongji and Jiam stream was about 4.4°C in summer.
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Table 1. Area of each watershed and length, slope of each stream

Wastershed | Area(km?) |Length(km) | Altitude of upstream(m) |Altitude of downstream(m)| Difference of altitude(m) | Slope(%)
Jiam stream 14.04 5.374 1,000 200 800 14.9
Gongji stream 55.24 9.765 300 725 2275 23
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Table 2. Spatial data used in this study

Spatial data

Description

FHA Chuncheon city Layer(Polygon)

5/ Dong/Ri Layer(Polygon)
=AY River Layer(Line)

o= Basin Layer(Polygon)
EXo] &= Land use Layer(Polygon)

Table 3. Attribute data used in this study

Spatial data Attribute data
ZAA Shape, YA T =, AL, Area
/¢ Shape, H T E, Al SHE, €, Area
SALAL Shape, Entity, Color
S99z Shape, Hj4>- 9 4, Area
EXo| &% Shape, Recno, Gubun
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Fig. 1. Spatial analysis using maps of land use and watershed
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Fig. 2. Flowrate variation of Jiam stream Fig. 3. Flowrate variation of Gongji stream
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Fig. 4. Distribution of land use in Gongji watershed

Fig. 5. Distribution of land use in Jiam watershed

Table 4. Imperviousness by each watershed

Watershed Area(m?) Area of forest(m?2) Impervious area(m?) Imperviousness(%)
Gongji stream 55,235,223 41,889,868 13,345,355 24.16
Jiam stream 14,035,025 14,001,112 33913 0.24
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Table 5. Runoff flowrate per unit area by each watershed

Rainfall Flowrate per unit area(m3/sec/km?2/hr)

intensity Gongji stream Jiam stream

(mm/hr) [“Average | Median | Average | Median
<2 0.010 0.009 0.004 0.002
2~3 0.038 0.024 0.020 0.016
3~5 0.035 0.022 0.032 0.030
5~7 0.043 0.038 0.063 0.056
7 < 0.162 0.151 0.209 0.186
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Fig. 6. Relation of peak flowrate(Qp) and time to peak(Tp) in
Gongji stream
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Table 6. Temperature and water temperature by each stream

Item Gongji stream Jiam stream

Temp. |Water temp.| Temp. |Water temp.

Annual . . ] ~
average 224C | 192C | 214C | 155C

Average of
summer 26.4°C 22.3°C 24.5°C 17.9°C
(Jul.~Aug.)

Fig. 7. Relation of peak flowrate(Qp) and time to peak(Tp) in
Jiam stream
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