st A2 R eS| K| 6 4% : 85~98(2003)

Hoe Dopf T Ao )OO
B O0md o N M
ST RN Ve X

. T
e S T W W
Mu,mﬁUlM_‘_mowI]JEﬁNro%
A3 E 5 ok T 2 A = X &
BORNS 4T i
..&e dﬂlrutdﬂanoﬂiH\oT
s = aﬁ;o#e:;%ﬁ‘_ioﬁﬂoko
) ~ o
28O wm¥ﬁﬁ,% = ﬂ HOR
@ ur R e
an OWMﬂﬁO ‘a‘wArOM‘I‘LIﬂWOr
e w2BER S 5X5
e o) NM_ I ao,WrL Mo o (=
© 2 EWT ot gl
TL2> X I A
& o ~ T ~ -
..m..ﬂlum mnﬂ tﬁdﬂmﬂﬁmgmﬁ%muu%owmwx
: o < ° e r
w_._ n_mUMmUu - qﬂrﬂwrig,mﬂ.ﬁw%mﬁv
_ o — . Z o T Y o
0 S . 5 @ﬁd.%%%@%moﬂ
T lo BR X — .
x 288 [ 4 CIIfizaicis
WN a mng Ou_ Oga ﬁi Hﬁﬂmoﬂﬁﬂh ‘mw‘_,lv_Al‘_erﬂUrM
ERW S, Eﬂa%%:%ﬂ‘_mﬂ%ﬂ%%iu&r
fm X nTMﬁo_aﬁoE%wkTWMﬂﬁi
O —~ ‘_._moﬂA _dﬂlr‘_muu
_61_1rﬂ- xX O#
tm ,mﬂ7ooo,m4nA‘l,m_|MM_Dﬂgﬂ_ioﬂA
(&) mu_ibtmﬂoWAT L&h
g O o Ju,,IONro X I N7MML1:Q|W§
D:G V_b,,mo .E,i o
= R R R
= s ) , -
< %@LMC%amW@SM@rﬂ
Q= X tJOASA B
o ﬂu._‘_AT,ZT.%ﬁMlED,ﬁoﬂ,ﬂ
s W= WE - Og%mﬁ%
rA:A\_ = ‘IﬂCL )AO
Preling T4
oz o 9o Q oy
Reze g M
WR ommwme 23 9
N — = AYENGS
I 5 & o ml o) o
w T AR 5o w o ok

A
_I_Jé

|

%

S

GIS,
ABSTRACT

There has recently been an increasing interest of the watershed management as a solution to a wide

range of problems related water environment, therefore this study attempted to construct the

environment information system to monitor the Geumho River watershed, and to evaluate the impacts

of the watershed characteristics on stream water quality. A detaled GIS database to analyze the

environmental characteristics at the subwatershed units, including 1:25000 scale topographical maps,
detalled soil maps, land use, 10m-resolution DEMS, roads, streams, vegetation index(NDVI) calculated
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from Landsat TM imagery, ranfall and soil loss using RUSLE is compiled for the study area The
set of variables representing watershed urbanization or industrialization, residential and commercial
landuse, industrial landuse, and road area have significantly negative(-) relationship with water
quality variables(BOD, COD, SS, T-N, T-P). On the other hand, watershed indicators related to
natural environmental conditions, forest cover and vegetation index(NDVI) in each subwatershed
were significantly positive(+) relationship with water quality. Three other varables, agricultural
landuse, amount of fertilizer and pesticides, and potential soil loss, were not significant in explaining
the correlations between watershed environment and stream water quality.

KEYWORDS: Watershed — Management, Integrated  Environmental  Assessment, Land
Use, GIS, Stream Water Quallty
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TABLE 1. Watershed inventory data used in this study

Data layer Scale Source
Land use 1:25,000 Topographic map

1:25,000 Topographic map
Soils 1:25,000 Detailed soils map
Slope 10m cell DEM
Elevation 10m cell DEM
Slope length 10m cell DEM
Watershed boundary 1:25,000 Topographic map
NDVI 30m cell Landsat TM imagery

(7 May 1999, row/path=114/35)

Rainfall (1990~200.1 ) 1:25,000 Point locations and tables of attributes
Meteorological stations
Soil loss 10m cell RUSLE model
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FIGURE 2. Spatial data set for evaluating watershed environmental characteristics

TABLE 2. The list of variables for the evaluation watershed environmental characteristics

Descriptions  Watershed indicators Explanation Units Abbr.
Human Residential and Proportion of watershed with residential and o RES|
activities commercial area commercial area °

Industrial area Proportion of watershed with industrial area % INDU
Road area Proportion of watershed with road area % ROAD
Agricultural area Proportion of watershed with agricultural o AGRI
area °

Fertilizer and Annual amount of used fertilizer and 2
pesticides pesticides tonfkmi/yr FERP
Natural Forest area Proportion of watershed with forest area % FORE
environment Vegetation conditon Mean values of normalized difference B NDVI

conditions vegetation index

Potential soil loss Proportion of watershed with potential soil loss o SLOS

greater than 10ton per ha per year
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TABLE 3. Results of the Pearson’s correlation analysis on water quality variables and watershed
indicators in all subwatersheds in the Geumho River Watershed

Water quality Number Watershed indicators

variables(mg/L) of sitts RES| INDU ROAD AGRI FERP FORE NDVI SLOS
BOD 19 0.701" 0.481" 0.664™ 0.016 -0.089 -0590" -0.462° 0.058
COD 16 0476 0439  0.447 0233 0029 -0574" -0444  0.136
SS 15 0.227 0433  0.240 0251 0320 -0484 -0488  0.306
T-N 18 0678 0501° 0620 -0132 -0.059 -0412 -0258 -0.181
T-pP 18 06127 0434 0543 -0236 -0154 -0308 -0.140 -0.184

#% and * mean significant at 196 and 5% level(2-tailed), respectively.
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