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Abstract

This study was carried out forecasting of pollution inflow of the Small Mountainous Catchment, namely;
Seolma-cheon experimental catchment. Pollutographs of DO, BOD, T-N, Conductivity, T-P, pH, COD, S5 from
this catchment were obtained from in-situ data of total ten events using QUAL2E-PULS model. From the
analysis results, between up stream(Sabang-bridge) and down stream (Memorial-bridge, outlet) obtained relation
formula of water quality component. Determination coefficient of relation formula, Conductivity, COD, BOD,
DO, pH, T-N, T-P, and SS showed high relation of 0.87~0.99. The increases of DO, BOD, COD, and pH
concentration of Memorial-bridge were associated with pollution inflow by road building far 2.25 km from
Sabang-bridge to down stream. The analysis results of QUAL2E-PULS simulation and up/down stream relation
formula, pollution amounts of DO, BOD, COD and pH increased at Memorial-bridge and pollution source
site. Therefore, pollution inflow can be forecasted exactly by up/down stream relation formula at pollution

source site.
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Fig. 1. Water quality simulation items and relationship
diagram.
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Fig. 3. Topographic map of Seolma-cheon experimental
catchment.
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Fig. 4. Delineation of QUAL2E-PULS.

Fig. 5. Decision of topographic parameter in Seolma-
cheon experimental catchment.

Table 1. Topographic parameter lists of the study area

Catchement| Sabang- | Memorial-
- . ) Remarks
Parameters bridge bridge
Area 5.03 8.48 A=kt
Main stream length 2.93 5.59 L=km
Average ‘catchment 172 150 A/L=kn
width
Shape factor 0.59 0.27 A/L?
Average catchment 31.84 34.01 o
slope
Riverbed slope 2.54 2.15 %
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Table 2. Comparison between in-situ data and simulation data

Date | Case Name Flow | DO | BOD | T-N Ci’iﬁi‘;"' TP | pH | COD | SS

(CMS) | (mg/2) | (mg/ £) | (mg/ £) (us/cm) (mg/ £) (mg/ 2) | (mg/ 2)

2003, | | | Sabangbridee | 00280 11210 ] 0700 | 1970 | 52.500 | 750 | 6600 | 3300 | 3300
07.18 Memorial-bridge | 1.3180 | 12.310 | 0.700 | 1.710 | 49.500 | 1.000 | 6.500 | 3.000 | 1.200
17:45 ISimulation | Memorial-bridge | 1.3200 | 12.298 | 0.700 | 1.711 | 49.506 | 0.997 | 6.499 | 2.997 | 1.196
2003. | 1., | Sabang-bridge | 0.8200 | 10.940 | 0.800 | 1.330 | 36.900 | 0.250 | 6.100 | 3300 | -
08.27 Memorial-bridge | 2.0530 | 14220 | 0.600 | 1.490 | 45.000 | 0.440 | 6.400 | 2300 | -
17:20 ISimulation | Memorial-bridge | 2.0510 | 14230 | 0.593 | 1.493 | 45.078 | 0436 | 6.404 | 229 | -
2003. | 1.y | Sabang-bridge [ 0.9490 | 7.660 | 0.500 | 1.510 | 38.200 | 1.010 | 6200 | 2300 | -
08.28 Memorial-bridge | 2.5800 | 14.770 | 0.500 | 1.540 | 36.000 | 0.750 | 6300 | 1.700 | -
02:20 | Simulation | Memorial-bridge | 2.5810 | 14.767 | 0.500 | 1.535 | 36.050 | 0.751 | 6.263 | 2.003 | -
2004 | 1., | Sebang-bridge |0.0203 | 8800 | 0.600 | 2300 |102.000] 0.100 | 7.100 | 1.100 | 1.000
06.17 Memorial-bridge | 0.0253 | 10.200 | 0.500 | 2.000 |102.000| 0.100 | 7.000 | 0.500 | 1.000
06:20 | Simulation | Memorial-bridge | 0.0253 | 10.202 | 0.498 | 2.005 |102.000| 0.100 | 6.998 | 0.496 | 1.000
2004, | | Sabang-bridge |0.0244 | 8600 | 1100 | 2.100 |101.000] 0200 | 7.100 | 1.800 | 2.000
06.17 Memorial-bridge | 0.0322 | 9.700 | 0.800 | 2.100 |100.000| 0.100 | 7.100 | 1.200 | 1.000
08:10 TSimulation | Memorial-bridge | 0.0322 | 9.702 | 0.800 | 2.100 | 99.898 | 0.100 | 7.100 | 1.197 | 0.999
2004 | 1, | Stbang-bridge | 22081 | 8.600 | 0.600 | 2.600 | 40.000 | 0.100 | 6400 | 2.800 | 5.000
07.04 Memorial-bridge | 4.6604 | 9.700 | 0.400 | 2.500 | 40.000 | 0.000 | 6.300 | 2.800 | 3.000
21:30 | Simulation | Memorial-bridge | 4.6603 | 9.799 | 0.400 | 2.500 | 40.000 | 0.000 | 6.303 | 2.800 | 3.001
2004, | 1., | Stbang-bridge | 2.2889 | 8.400 | 0.600 | 2.500 |43.000 | 0.100 | 6500 | 2.600 | 3.000
07.05 Memorial-bridge | 4.9887 | 9.800 | 0.400 | 2.600 | 45.000 | 0.100 | 6.400 | 2.300 | 3.000
08:46 | Simulation | Memorial-bridge | 4.9889 | 9.802 | 0.401 | 2.597 | 45.002 | 0.100 | 6.397 | 2.299 | 3.000
2005. | | | Sabangrbridge |0.5090 [ 11900 | 0900 | 3.050 [ 71900 | 0020 | 7.000 | 4600 | -
06.27 Memorial-bridge | 1.5781 | 14.100 | 1.500 | 3.240 | 70.000 | 0.060 | 7.100 | 4.600 | -
09:35 | Simulation | Memorial-bridge | 1.5780 | 14.101 | 1.502 | 3.240 | 70.024 | 0.055 | 7.102 | 4.600 | -
2006, | 1 | Sebane-bridge [03010 [ 8630 | 0290 | 3100 | - | 1330 | 6930 | - | 1600
07.27 Memorial-bridge | 0.6500 | 8.330 | 0.340 | 2.989 | - | 0.000 | 6730 | - | 1.800
06:35 | Simulation | Memorial-bridge | 0.6500 | 8332 | 0341 | 2993 | - | 0000 | 6731 | - | 1.798
2006. | g, | Seang-bridge | 00280 [ 10210 | 0390 | 0052 | - | 0.920 | 7.140 | 1.900 | 0400
11.27 Memorial-bridge | 0.0330 | 10.420 | 0.310 | 0089 | - | 0490 | 7.190 | 1.700 | 0.800
12:50 | Simulation | Memorial-bridge | 0.0330 { 10422 | 0312 | 0089 | - | 0.494 | 7.194 | 1704 | 0.805
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Table 3. Relation formula between up/down stream in
each water quality items

Items Formularize R?
Do y=0.0218x2+1.288%—0.1731 | 0.92
BOD y=—0.08002+0.0668x+0.2238 | 0.96
TN y=0.0454x2+0.2693x+0.2159 | 0.91
Conductivity | y=—1_5659¢2+0.201x+2.1503 | 0.99
T-p y=0.0615x2+0.3304%+0.3015 | 0.90

pH y=0.0162x2+0.1346x+0.1213 | 0.92
COD | y=—0.9920x2—0.6643x+0.5061 | 0.98

S5 y=0.0051x2+0.7928x+1.7062 | 0.87
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Pollution -

source site

-~ Fig. 7. Pollution source site by construction.
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Table 4. Pollution increase by pollution inflow

Date Case Name Flow DO BOD COD pH
(CMS) | (mg/2) | (mg/l) | (mg/l)

In-situ data Sabang-bridge 0.0605 4.420 0.620 6.470 7.430

Simulation data Memorial-bridge 0.1008 3.100 0.597 6.274 7.398

2007, In-situ data Memorial-bridge 0.1008 7.230 0.890 6.750 7.440
07.10 Increment - (+)4.130 | ($)0.293 | (1)0.476 | (+)0.042

13151 Simulation data | Pollution source site - 3174 | 0598 | 6285 | 7.400

Relation formula data | Pollution source site - 7.304 0.891 6.739 7.438
Increment - (+)4.130 | (+)0.293 | (+)0.454 | (+)0.038

In-situ data Sabang-bridge 0.820 3.280 0.700 3.750 16.590

Simulation data Memorial-bridge 2.053 1.966 0.679 3551 | 6.565

2007, In-situ data Memorial-bridge 2.053 3.590 0.840 4.100 6.730
08.04 Increment - (H1.624 | (H)0.161 | (H)0.549 | (+)0.165

420 1 Simulation data | Pollution source site - 2008 | 0679 | 3.557 | 6.566

Relation formula data | Pollution source site - 3.548 0.839 4.094 6.729
Increment i (91540 | ($)0.160 | (H)0.537 | (+)0.163
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Z7} M9 +e D02 A$ (+)4.130~(+)1.624 mg/ 2,
BODE (+)0.293 ~(+)0.161 mg/ ¢, CODE (+)0.549 ~
(+)0.476 mg/ ¢, pHE (+)0.165~(+)0.0422 elyto).

LEE 7Y NAHY LEH 9&FL 93ld A
Avlal XA e A&EgE V|02 3l Table 32
4 -3 BAAE ALstd HAERew, o A
J}+= Table 4 @ Fig. 8~Fig. 99} 2t} 2 H9E4A &
Y AFHY LE% F7F HY= DOY A (+)4.13
0~(+)1.540 mg/ ¢, BODE (+)0.293 ~(+)0.160 mg/ ¢,
COD¥E (+)0.537~(+)0.454 mg/ ¢, pHE (+)0.163 ~
(+)0.0382 J}e}ydc).

5. 2 &

2 A7 AREe LEAT BEAL st F
= 470 E(03~06d) Bt ASE - 8HF 270 AF
o] FAUHY 10/ HASAZRE o] &3lo Z
Segmentt Q@ Hakg T 3lgth. ol BEUlg 27
AHTEY AgEE A - 3R AAANS &3
o, Z} FEZXA 2 3SR BAAR A
71AEE, COD, BOD, DO, pH, T-N, T-P & SS &0
2 2k 0.87~0.999] ¥ AARAAFE Hol= AL E

53], 20073 = Q7 dda9 W 243 A
T2 AEIALE Qe HAYg= 2 G 2
DFY W3yl A5 e, 79 1047 8¢ 4
o} 27 ZF-AMEe HEtd mEd A - 35 A
% ARA%F7} ¥ DO, BOD, COD, pHY| 2.4 W
sthe A3 EY. LE9EE ez 13 A3
Bl AR e L@F 7 B9+ DO ¢ 4.130
~1.624 mg/ ¢, BODE 0.293~0.161 mg/ ¢, CODE
0.549~0.476 mg/ ¢, pHE= 0.165~0.0422 JE}GEO
o, LEEd 79 AHY 9% =7 H¥+= DO
o] A% (+)4.130~(+)1.540 mg/ £, BODE (+)0.293 ~
(+)0.160 mg/ £, CODE= (+)0.537 ~(+)0.454 mg/ ¢, pH
= (4)0.163 ~(+)0.0385 E}ET).

metA, B A7 Al B3 nog 3o A

Aulm A o FFS AL 4 dgen,
3515 BANe 4802 0 QB #9 A4
2d FUFE AR AZT & AUk

302 Y

1) HAL, A7, 2002, v]FLEY F2ARE 9
3 HES @Rl B AZAAYNAS
g, 211pp.

2) o]d%, wiEE, 2002, v HL VY FSEAT A
7S 93 H Aol E A5 A, 18(6),
569-576.

3) FAL, A4, o]FE, 1999, A& EA|AHe B
A FE5A4 B3 A7, F=FEHE I
2], 15(3), 315-323.

4) A9, HX)g, 9pd 3], 2004, EA) XG4 B
Xol g4 HHQFEA FE5A, I H T3
2], 26(7), 729-735.

5) ALA, HA G, ol FF, 2001, THAH vlHL
AERD FEEA A3 9, IS8 453 A,
17(3), 299-311. |

6) A4, AFA, Wd, v, 53, 2002, 7
A F99 AP BPLEY FEEA 2
AE AL 337H F 3] A, 24(11), 2019-2027.

7) |F €, 2004, TA XA FEYopA| ol A v
HALEEZD FE54 A7, AA =R, EES
A3ste), shddishn, oAl

8) AEW, Z2AE, 2007, 20063 Hopd AA-{HY
Y FEJNALY) ARTA B4, 20073 IS
A4sts] =R S W3, 865-869.

9) AEH, AAY, 1¥4, £3Y, 343, 4,
AFA, ol 8], A&, 2003, AP HFAY &3 ©
FEEA AL - 94, S AH 7SI T, 250pp.

10) 253, AA4Y, 234, 343, A4FE 28+,
2004, N BFHe 9 2 FEEA 2AM AT,
=1 7)E A4, 270pp.

11) 253, 349, 284, 348F, 2005, AN EHFHY
4 2 FEEA XA AF, XY=
A, 235pp.

12) 759, AAY, 234, ZAFE, 2006, Al 799

L FEEA 2AL, FPAATEATY,

L)

13) 2549, 484, €538, 2007, ABHF 298 2
EX ZAL x4 7]ed T4, 222pp.



