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Development of Emvirommental [nformation System of Small Watershed
Using Geographic Information System

Hyo-June Jeong - Dae-Ho Hwang * Seung-Seok Bang * Sue-Yeon Park - Hong-Keun Leet

Dept. of Environmental Health Science, Graduate School of Public Health,
Seoul National University

ABSTRACT

This study was carried out to provide environmental information using geographic information system for the
environmental manager engaged in governmental office. Point and nonpoint sources were classified by each small
watershed and an administrative district. ArcView and ERDAS software were used to develop environmental
information system. Small watershed was extracted into the DTEM using HEC-geoHMS which is ArcView
extension. Study area was divided into 7 small watershed. Point sources were constituted as cattle, milk cattle,
swine, and poultry. Land use was divided into forests, rice paddies, residential sites et al. User interface was
designed to search information easily for the nonprofessional GIS users.

Keywords : EIS(Environmental Information System), GIS, watershed management, HEC-geoHMS.
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Table 1. Administrative division by watershed

Watershed Administrative District

Cheonbuk-myeon Haman-1i, Nakdong-ri{4/5)%, Ocheon-myeon Soseong-ri
Ochieon~myeon Gyoseong-ri(1/6), Cheongso-myeon_linjuk-ri(3/16), Shinsong-ritli4) -

WS2 Cheonbuk-myeon Nakdong-ri(1/5), Shindeok-ri(8/9), Shinjuk-ri(3/5)

Cheonbuk-myeon Shindeok-ri(1/9), Shinjuk-ri(2/5), Eunha-myeon Jangcheok-ti
Cheongso~myeon Jukrim-1i{1/8), Gwangcheon-eup Ongdam-~ri(3/4)

JWSL L

WS3

Guhang~myeon Maon-ri, Jijeong-ri, Cheonggwang-ri, Daejeong-ri, Shingok-ri
WS4 Gwangcheon-eup Byeokgyeo-ri, Sangjeong-ri, Maehyeon-ri, Soam-ri{1/2)
Gwangcheon-eup Shinjin-ri{2/3)

Gwangcheon-eup Weollim-ri, Unyong-ri, Daepyeong-ri, Gwangcheon-ri, Najuk-ri
T Gwangcheon~eup Gajeong-ri, Damsan-ri, Soam-ri(1/2), Janggok-myeon Gasong-vi —

Ws5 Gwangcheon-eup Ongam-ri{1/4), Shinjin-ri(1/3)

__Janggok-myeon Jukjeong-ri, Oseong-ri, Hwagyeo-ri, Gwangseong-ri
WS6 Cheongso-myeon Jukrim-ri(7/8), Jaejeong-ri, Shinsong-ri(2/3), Jinjuk-ri(1/16)
ws7 Cheongso-myeon Seongyeon-ri, Jeongjeon-ri, Janggok-ri, Jinjuk-ri(3/4}

QOcheon-mveon Gyoseong-ri(5/6)

*The ratio of the sub-watershed area
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Table 2. Distribution of point sources

Watershed Population(capita) _ Cow(head) Milk _cow(head) Pig(head) Pouliry(head)
WSl 2.884(10.5) 944(9.2) 57(9.5) 12,277012.D 153,652(33.4)
wSs2 791(2.9) 515(5.0) 8(1.3) 18,576(18.4) 100,853(21.9)
WS3 1,812(6.6) 1,388(13.6) 315D 17,183(17.0) 53,298(11.6)
WS4 7,275(26.5) 1,793(17.6) 65(10.8) 3,964(3.9) 265(0.1)
WS5 10,796(39.3) 4,040(39.6) 179(29.7) 39,446(39.0) 38,729(8.4)
wS6 1,178(4.3) 755(7.4) 76(12.6) 9715(9.6) 2503154
WSs7 2,703(9.9) 772(7.6) 186(30.9) 15(0.0) 88,720019.3)

Al 27.435(100.0) __10.207(100.0) 602(100.0)  101,176(100.0) __ 460,548(100.0)

3% Parentheses mean the percentage(unit : %).

Table 3. Land use by sub-watershed (unit : ki)
watershed  Rice field Dry field Forest Residential site The others Total
WS1 1.7901(5.8) 2.0427(8.4) 3.0860(5.9) 0.0988(2.4) 0.4503(1.7) 7.4678(5.4)

WS2 3.2287(10.5) 1.9548(8.0) 1.2739(2.4) 0.2087(5.1) 2.0536(7.6) 8.7197(6.3)
WS3 2.0427(6.6) 1.4826(6.1) 1.6912(3.2) 0.3404(8.4)  3.1299(11.6) 8.6868(6.3)
WS4 6.1499(20.0)  4.2610(17.5)  10.8283(20.7) 1:1751 (288)  6.0511(224)  28.4655(20.6)
WS5 8.4891(276)  6.7430(27.7) 17.1430(328)  14716(36.1)  6.7320(24.9)  40.5786(20.3)
WS6 4.1073(134)  27126(11.2)  7.1164(136) 0.3624(8.9)  3.9975(14.8)  18.2961(13.2)
WS7 4.9529(16.1)  51176(21.0) 11.1687(21.4)  0.4173(10.2)  45795(17.0)  26.2361(18.9)

Total  30.7607(100.0) 24.3142(100.0) 52.3075(100.0)  4.0743(100.0) 26.9939(100.0) 138.4506(100.0)

3% Parentheses mean the percentage(unit : %).
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Table 4. Graphic information of thematic map

Thematic Map Properties Contents

Administrative District Map Polygon Extracted from Digital Maps"”
Watershed Map Polygon Extracted from Satellite images”
Stream Network Map Line Extracted from Satellite images
Water Qulaity Sampling Network Map Point Input latitudes and longitudes
Boundary Map Line Extracted from Digital Maps
Pollutant-source Distribution Map Polygon Extracted from Digital Maps

" 1:25,000 topographical map (Published by National Geography Institute)
¥ Landsat TM image, DEM ERDAS EMAGINE image (30m X 30m)
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Table 5. Attribute information of thematic map
Physical Characteristics Table Heading Unit
Stream Length Riv-Length Meters
(River.Shp) Slope Slp~Endpt -
Upstream elevation US-Elv Meters
Downstream Ds-Elv Meters
Watershed Area Area Square kilometers
(WaterShd.shp) Centroid Elevation Elevation Meters
Longest Fiow Length Longest FP Meters
Slope Sip-Endpt -
Upstream elevation US-Elv Meters
Centroidal Length Centroidal FL Meters
Pollution Source Population Pop Capta
Cow Cow Head
Milk cow Milk-Cow Head
Pig Pig Head
Poultry Poultrv Head
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Fig. 9 Schematic diagram of user interface.
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