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Abstract

There have been growing concerns of algal growth at Daecheong reservoir due to eutrophication with excess nutrient inflow.
Rainfall-driven runoff and pollutant from watershed are responsible for eutrophication of the Daecheong reservoir. In this
study, two subwatersheds of the Daecheong reservoir were selected and water quality characteristics were analyzed. The
L-THIA ArcView GIS model was used for evaluation of direct runoff and water quality. The R? and the EI value for direct
runoff were 0.95 and 0.93 at Wol-oe watershed and were 0.81, 0.71 at An-nae watershed, respectively. The R? for SS, T-P
were 0.53, 0.95 at Wol-oe watershed and 0.89, 0.89 at An-nae watershed, respectively. It has been proven that the L-THIA
ArcView GIS model could be used for evaluating direct runoff and pollutant load from the watershed with reasonable

accuracies.
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Fig. 1. Locations of Wol-oe and An-nae watersheds.
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Fig. 3. Water quality sampling.

Fol AEAEAA7(1SCO 6712)S YSI 66002 X5t
A2 534S FIdsAH(Fg 2 ¥ Fig. 3). 4%
Al &2 FlowtrackerE ©] &3t H&& A5 ¥ 4
g o, 4 J13HEY ASVFESARAWSE
o] &35kt ABAIEAH(ISCO 6712)¢ o] &3ty A
H A= TE(SS T-PEE $E2938AI37Ed &3k
TAENE ArEATh SS(HHEZF, Suspended Solids)=
FEHARA(GHC)Z AT AT FFF Aol2 ALbst
931, £Q1(Total Phosphorus, TP)2 E#F =W (VarianAte
CARY 100 Conc)g ol &3ty &35 th

23. 2¥Fotek AN
Az 59 FFARE ol &sld cPRAFS Pt
71 948l Numeric Integration @8 & AFESHATHA (2)).

Load= Zciqiti (1)
i=1
A7loA ¢ & WA AEY =L g & WA ol
o 2 g ibA AEERA EIEE AL 7o
1
_(ti+1_ti_1)°]]:]'- 0:]71011/\'] t= EI_].'E-/‘] EE A\E‘%‘%i

2
s dae gtk

=

Journal of Korean Society on Water Quality, Vol. 25, No. 6, 2009



986 ERhRt - 0| B - ASY - MM
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Fig. 4. Overview of the L-THIA ArcView GIS modd (Lim
et a., 2001).
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Fig. 5. L-THIA ArcView GIS Interface (An-nae watershed).
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Fig. 6. Land uses of Wol-oe watershed.
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Fig. 7. Land uses of An-nae watershed.
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Fig. 8. Hydrologic Soil Group map at Wol-oe watershed.
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Fig. 9. Hydrologic Soil Group map a An-nae watershed.
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Table 2. Measured EMC (SS, T-P) under land use type 9o Z¥HFEFE FE3A AF V1A F 8292 mm
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Fig. 10. Rainfal, total stream flow and direct runoff at Wol-oe watershed.
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Fig. 11. Measured EMC (SS, T-P) a Wol-oe watershed (09.03.11 ~ 09.08.13).
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Fig. 13. Measured EMC (SS, T-P) a An-nae watershed (09.03.11 ~ 09.08.13).
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Aol X F #F, AFFE, NARE T F3d U F watershed
Hezo ngol. Date Rainfall (mm) SS (9) T-P (9)
3.11~3.12 8.0 01 0.001
33. 2% oY 11 S T a0 e T oo
331. M =2 Fole 5.21~22 515 335 0.200
2 dFeA = 20099 3€ 11¥95H 8€ 13d7HA 45 6.3 17.0 0.7 0.011
H #F% SS ¥ T-P 58 B4 492 AF 720 6.9~6.10 105 1.0 0.013
I edRsFS AFstA €93 AU AP FE 6.20~6.21 330 5.9 0.158
o) WAF SSE 0.103-14,9969 g, T-PE 0.001~107.836 12713 50 40 0045
gel W 9IlcHTable 5) 7.7-78 57.0 189 3522
79~7.11 84.0 2,883.1 17.884
7.12~7.14 70.0 14,996.9 35.340
332 ohid me 28 oy 7.15~7.16 1575 13,586.6 107.836
SHiA Ul AREel s AT SS= 0.6-29, 2065 g, 717-718 5 1474 0745
T-P= 0.011~42.139 g9 A HTable 6). ¢hiH F9e 719 8.0 34.0 0.274
RSk AR 2 olfe LEF VA= 2 7.21~7.22 68.0 (61,963.0) (88.780)
FAANGTY FHAGo] EdET ®o] EIFo EMC 8.11~8.13 60.0 16.4 0.081
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Table 3. Total stream flow, direct runoff, based flow of Wol-oe watershed

remark) Data from July 21 to 22 were excluded due to stream restoration

Date Total stream flow (m°) Direct runoff (m) Based flow (m’) Direct runoff rate
3.11~3.12 314.1 156.99 157.11 49.98%
4.20~4.21 316.08 143.74 172.34 45.47%
5.16~17 4,673.52 1,765.61 2,907.91 37.78%
5.21~22 4,014.72 1,206.98 2,807.74 30.06%

6.3 849.24 379.22 470.02 44.65%
6.9~6.10 1,680.92 696.03 984.89 41.41%
6.20~6.21 10,648.48 4,148.47 6,500.01 38.96%
7.2~73 3,374.33 1,330.83 2,043.50 39.44%
7.7-78 52,134.84 18,958.38 33,176.46 36.36%
7.9~7.11 223,946.90 99,478.11 124,468.79 44.42%
7.12~7.14 991,275.30 163,726.60 827,548.70 16.52%
7.15~7.16 1,033,116.88 478,704.34 554,412.54 46.34%
7.17~7.18 68,131.77 22,982.99 45,148.78 33.73%

7.19 21,248.97 8,943.75 12,305.22 42.09%
7.21~8.22 238,986.81 77,441.63 161,545.18 32.40%
8.11~8.13 13,048.65 6,114.90 6,933.75 46.86%

Table 4. Total stream flow, Direct runoff, Based flow of An-nae watershed

Date Total stream flow (m°) Direct runoff (m) Based flow (m’) Direct runoff rate
3.11~3.12 790.56 376.67 413.89 47.65%
4.20~4.21 724.68 301.23 423.45 4157%
5.15~5.17 3,562.36 1,057.63 2,524.73 29.52%

6.3 686.16 315.50 370.65 45.98%
6.9~6.10 2,789.26 1,134.08 1,655.18 40.66%
6.20~6.21 3,838.96 2,115.26 1,723.70 55.10%
7.2~73 42,330.20 16,402.73 25,927.47 38.75%
7.7~78 376,381.89 125,551.70 250,830.19 33.36%
7.9~7.11 536,907.58 161,835.10 375,072.48 30.14%
7.12~7.13 259,247.08 92,453.33 166,793.75 35.66%
7.17~7.18 152,876.19 48,167.39 104,708.80 31.51%

7.19 88,193.28 30,693.26 57,500.02 34.80%
8.12~8.13 85,000.10 38,346.44 46,653.66 45.11%
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Table 6. Rainfall, pollutant loads of SS and T-P a An-nae

watershed
Date Rainfall (mm) SS (9) T-P (9)
3.11~-3.12 8.0 0.6 0.011
4.20~4.21 26.0 22 0.069
5.15~5.17 47.0 14.7 0.277
6.3 17.0 5.0 0.047
6.9~6.10 10.5 195 0.120
6.20~6.21 33.0 233 0.400
7.2~7.3 5.0 79.8 0.771
7.7-1.8 57.0 6,996.9 27.097
7.9~7.11 84.0 29,206.5 42.139
7.12~7.13 63.5 2,720.0 26.308
7.17~7.18 345 3,210.3 7.575
7.19 8.0 398.3 1.665
8.12~8.13 60.0 336.0 1.430
Table 7. Curve number under AMC I, II, Il conditions in
Wol-oe watershed
Soil Curve number
Land use
group AMCI AMCII AMC I
Forest B 34 55 74
LD residential B 49 70 84
Agricultural B 56 75 87
HD residential B 70 85 93
Forest D 58 77 89
Agricultural D 70 85 93
Industrial B 75 88 94
Table 8. Curve number under AMC I, 11,11l conditions in
An-nae watershed
Soil Curve number
Land use
group AMCI AMC I AMCIII
Forest B 34 55 74
Agricultural B 56 75 87
Agricultural C 66 82 91
HD residential C 79 90 95
HD residential B 70 85 93
Forest C 49 70 84
Forest D 58 77 89
LD residential B 49 70 84
LD residential C 63 80 90
Forest A 15 30 50
LD residential D 70 85 93
LD residential A 33 54 73
Commercial A 7 89 95
Commercial B 83 92 96
Agricultural A 43 64 80
Agricultural D 70 85 93
Water B 100 100 100
Industrial B 75 88 94
Water A 100 100 100
HD residential D 83 92 96
Water C 100 100 100
Commercial C 87 94 97
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Table 9. Criteria for evaluating model performance (Donigian
and Love, 2003)

Poor Fair Good Very good
Daily flows | <0.60 | 0.60~0.70 | 0.70~0.80 >0.80
Monthly flows | <0.65 | 0.65~0.75 | 0.75~0.85 >0.85
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