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Abstract

The purpose of this study is to develop a system, which estimates watershed pollutant loading

rate through the combination of GIS and computational mode. Also, the applicability of this
study was estimated by the application of the above system for Chuncheon City. The detailed

results of these studies are as follows;
The pollutant loading estimation system was developed for more convenient estimation of
pollutant loading rate in watershed, and the system load was minimized by the separation of
estimation module for point and non-point source. This system on the basis of GIS is very
economical and efficient because it can be applied to other watershed with the watershed map.

System modification is not needed.
The pollutant loading estimation system for point source was developed to estimate the
pollutant loading rate in watershed through the extraction of the proper data from all districts
and yearly data and the execution of spatial analysis which is main function of GIS. From the
verification result of spatial analysis, real watershed area and the administrative districtarea

extracted by spatial analysis were 1,114,893,340.15m?2 and 1,114,878,683.68m2, respectively. It

shows that the spatial analysis results were very exact with only 0.001% error.
The pollutant loading estimation system for non-point source was developed to calculate the
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pollutant loading rate through the overlaying of land-use and watershed map after the
construction of new land-use map using the land register database with most exact land use
classification. Application result for Chuncheon City shows that the proposed system results in
one percent land use error while the statistical method results in five percent. More exact non-
point source pollutant loading was estimated from this system.

Key words : GIS, Pollutant loading rate, Land-use map
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Table 1. Spatial data used in this study

Table name Description
ZEHA] Chuncheon City Layer(Polygon)
Spatial | & Dong/Ri Layer(Polygon)
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Table 2. Attribute data used in this study

Table name Description
gztlttrz:bute ey Point source data
k9 Unit pollution load data
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Table 3. Comparison of basin area and administrative district(Ri) area included in basin

B Area Ri area included Area Ri area included Error
asins (km?) in basin(km?) (km?) in basin(km?) %)
Soyang lake 301.7 301.7 301749689.37 301749689.36 2.3E-09
Soyang river 91 91 91030319.37 91030319.36 1.0E-08
Uiam lake 136.4 136.4 136371281.58 136371281.58 9.3E-10
Gongji stream 55.2 55.2 55235222.74 55221515.23 2.5E-02
Chuncheon lake 169.7 169.7 169712682.59 169712682.57 1.2E-08
Bukhan river 204.9 204.9 204872184.85 204871235.94 4.6E-04
Hongcheon river 1559 155.9 155921959.05 155921959.04 6.4E-09
Total 1114.8 1114.8 Mean Error(%) 3 6E-03
941 folol o@el RIS ofalor T, Tt o egRelEe skt
AR Ut edY dske PHFAARE 4 I 12 HodY Fobd A e 35E0
o] Hojglo] YubHom golo] ogiglom A th ANHOR vy $4 Hodd Hoke
SP7le 4he Slo] ofiTk, Wal B AlsEloli APgE felg Aeisin Aoig oo maEA
P =T PR T S 9l Az= PF1ES F=517] Y8l dse A
7 S4ARSe] A2 AEsT, 1 23 o (Obje)S o 1 ohe HeE BEEA
frojo] ekl Sl BT S F5 WL =5 o] WA(S = Akler & AEE 2537
Sl PP o] g FHell o= A= %) 23} 7b sfg-oll == HA(s - sp)S AL
Hojoliz A1S Tolt 7 AATlS] 4Rl o7H, AdE FIAASORE e A
2919 A58 Shgf ol TR 4 Aglet AL ER A 5 3AAS] RAL ol ofol
E3E, 2 A[AHlf ofg ALk foHA ) 3 HAH|(Py - Py AR, 524 0= HAH|(P),
Folo] ZRAS Hlmet AT BAS ko A B0 HlolRo) e Hold, U9 Hlojio
S 7% & 33} Zo] BE o] o] Yx|ahH S AU AA9IE Hote] 419 BOD, TN, TPe]
m2= AR Ao B 2xeo] 0.0036%= et @ otk APgst dojzl Ail= Excel
F2eiAle] Jgh 3= Gl 202 ekt 2902 A8}l A 5 Qs Al
1217 A999 Bk AR EY 3l AL
2)75}20,3%1_203—‘?—6‘]-%1;}@533 ﬂL, - ‘l‘]’o b Ev/]i} s}
17 90} rom], B AARE 1 felu 5ol
AHElEE Al nEO AMoale] B g
SETORT A mE BV TIAIEL o pummgae) Bl 98 ool 2
o] vy L =] o] H =)
dﬁ‘d HEOo= ‘1‘01 ZﬂZ}o]—?jE]— Fé‘}_Q_OEﬂ,ﬂ ‘rol'—%]: _TL]-O]EIg 5“ ) 0101% /\]_0]94 37 oJA} @3_]_5 _1':_1
Y RES QoA AT S A9 WIPES  mo) oo mAEmE wxsh
A2 sge) dolo] FH7 S olgstel 7t
o 919 A 2FHAS ANRE 3 7} ) 2. HIMQHS QuB 512 AFY D5io| JHet
ol frof ) 23k wAulel BET 2919
Fatol frololl Eahe WYY oAARYE ) Exlelg= AL

R R ECRY

sjopst Aol e Fashch 13



BIE - UTH - AAE / GISS 0183t R OXRsE AEAAS Y 101

4

L 4
MEE 2l S 2 2HMA AEET,, Sn)H A

¢ A SIS B Y +(n)
MEE 2 ERIMH HARS TEHH A
(s1..sn) H&

BHH[E(F1,,Pn) Hl &
F1=51/31..Fn = sn/3n

v

2 ALGHE A LHEBOD/T-NT-P 2 Al &h)

(Pl x @EHEHL/2T SS)e x2EHSF)D
+ (P2 x QEH(H /8T SS)= x 2EJEFD
f

+(Pn x QEHE(E /BT S S+ x 22 HFD

kg | ST I |

0 0 &l

5916.92 BIE75S1

RES I TN yenm-

] Yy

g ]

Zosee | i)
BOD: 7SBFAG N PR 1R Te

=] E7 UM meE s
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Table 4. Comparison of BOD load of point pollution source for verification of pollution load computation module
(Unit : kg/day, Area : km?)
. . . Bleeding .
Item Basins Area Population | Livestock i f fish Tourist Total
arm o
Chuncheon lake 169.71 165.65 1611.13 74.86 191 1853.56
Soyang lake 301.75 64.60 398.90 11.19 458 479.28
computation Soyang river 91.03 2163.49 2248.13 320.92 32.12 4764.66
by Gongji stream 55.22 6844.91 1434.22 9.84 0.32 8289.29
developed Uiam lake 136.37 2188.27 2999.32 367.45 14.41 5569.45
module Bukhan river 204.87 398.60 4114.85 48.95 24.99 4587 .44
Hongcheon river 155.92 178.37 4710.22 394.42 1.24 5284.25
Total 1114.88 12003.94 17516.78 1227.62 79.58 30827.93
Chuncheon lake 168.11 159.99 1618.55 74.79 1.92 1855.24
Soyang lake 289.81 61.99 374.93 11.19 458 452.69
Soyang river 9575 4392.78 2528.70 315.49 32.12 7209.08
computation Gongji stream 61.26 6313.97 1673.83 7.05 0.18 7995.63
by hand Uiam lake 125.73 513.77 2652.44 375.73 11.68 3553.62
Bukhan river 204.22 394.21 4260.54 48.36 27.85 4730.96
Hongcheon river 17154 174.34 4407.79 394.42 1.24 4977.80
Total 1116.43 12011.03 17516.78 1227.62 79.58 30835.01
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Table 5. Comparison of BOD load of non-point pollution source for verification of pollution load computation module
(Unit : kg/day)

Item Basins Dry Rice forest |Residential| Stock . Totl Error
o field | field | land | land | farm < R )
Chuncheon lake 14.66 8.18 144.12 | 59.20 17.05 2.66 245.86 27 %
Soyang lake 13.53 4.20 246.09 | 2875 247 233 297.36 18.0 %
, Soyang river 17.46 16.92 57.13 | 311.12 19.32 5.46 427.41 7.4 %
computation B
Gongji stream 9.37 12.23 29.27 | 627.79 10.91 6.04 695.62 | 34.6%
by developed ) -
Uiam lake 19.41 19.60 71.04 | 317.49 22.02 8.03 457.59 30.9 %
module .
Bukhan river 24.84 15.20 163.35 | 103.71 10.34 7.36 324.80 9.6 %
Hongcheon river 19.09 13.61 127.77 | 67.63 22.15 272 252.96 9.8 %
Total 118.36 89.94 838.77 |1515.69 104.25 34.60 2701.61 7.2%
Chuncheon lake 15.16 9.94 14191 | 55.13 19.37 11.21 252.71 -
Soyang lake 16.84 7.40 23096 | 52.62 10.74 | 44.19 362.75 -
Soyang river 13.59 15.16 62.67 | 270.49 2173 | 14.22 397.87 -
computation Gongji stream 873 11.46 33.18 | 444.88 6.17 12.29 516.70 -
by hand Uiam lake 15.46 17.48 85.29 | 202.16 8.59 20.59 349.55 -
Bukhan river 24.83 19.85 159.98 | 109.56 26.90 18.05 359.18 -
Hongcheon river 2271 14.04 13731 | 73.48 20.55 12.49 280.58 -
Total 117.33 95.33 851.30 [1208.32 114.03 | 133.04 2519.34 -
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