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Abstract
Considering complexity of industry and environmental surroundings of Geum river basin,

factors of environmental pollution are very complicated and multi-changed. It is very needed to
survey the discharge, water quality change and pollutant loading from upstream watershed. The
relationships between the discharge and the inflow pollutant loads of BOD, TN, and TP in So-

okcheon of the upper Geum river in 2000 were investigated in this study. Daily streamflow of So-

okcheon needed to compute the pollutant loads was estimated by the DAWAST model, because

there is no measured data of the discharge. From the flow functions of the inflow pollutant loads
using the DAWAST model, the inflow pollutant loads of 258 200kg/yr for BOD, 878,127kg/yr for
TN, and 54,496kg/yr for TP were estimated, respectively.
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Fig. 1. Location map of So—-okcheon
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Fig. 2. Conceptual structure of the DAWAST model
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Table 1. Land use in So—okcheon watershed (unit : ki)
Dry fieid Paddy field Forest Ground plot Others Total
18.55 17.81 120.02 14.86 14.26 1855
Table 2. Point pollution source of So~okcheon watershed (1998)
Items Content
Population (person) 44 873
Cattle - Horse 4187
Livestock (head) P9 3,531
lvestoc ca Poultry 9,866
Others 564
Factory Waste water {m) 2,773
Table 3. Unit loading factor of pollution source
Item
Pollution source BOD N T
Population (g/person - day) 51 7.75 1.63
Cattle - Horse 517.15 112.07 37.92
( Livestock Pig 109 277 12.24
g/head - day) |75 i 5.23 1.088 0.406
Others 16.72 9.49 1.43
Dry field 2.3 9.44 0.24
Paddy field 1.59 6.56 0.61
Land Ground plot 8.59 13.69 2.1
ol -day) I st 0.93 22 0.14
Others 0.96 0.759 0.027
Waste water (g/n)] Application by unit loading factor of a type of industry
Fish farm F|0W|ng water 1531 299 083
(g/m" - day) Enclosed 86.0 10.52 5.37
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Fig. 3. Change of Water quality during the
observed period (2000, So-
okcheon)

Table 4. Observed water quality in So—okcheon in 2000
Flow | BOD | TN [ TP | p.ie
mm mg/Q mm mg/4Q

Mar. 9 0.31 3.10 3.49 0.06 |[Sep. 8 6.00 3.10 4,04 "0.15
Jun. 16 0.30 3.20 1.74 0.10 | Sep. 22 1.90 3.50 2.86 0.1
Jul, 4 2.19 2.70 9.83 114 | Sep. 28 110 3.30 2.99 0.11
Jul. 21 3.20 0.90 7.50 0.49 | Oct. 6 1.21 2.00 9.04 0.17
Jul. 27 4.30 1.90 5.18 0.12 Oct. 12 0.50 2.20 8.86 0.55
Aug. 2 3.20 0.90 7.28 0.51 Oct. 19 0.62 0.90 4.67 1.10
Aug. 1 1.65 1.00 7.57 0.7 Oct, 27 0.30 0.50 3.59 0.03
Aug. 18 0.50 1.50 2.38 0.06 Nov. 2 0.66 1.00 16.47 0.91
Aug. 23 | 1.40 0.90 2.60 0.12 | Nov. 7 0.20 0.60 3.11 0.03
Aug. 31 6.00 0.60 4.46 0.10 | Nov. 14 0.28 1.40 4,84 0.08
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Fig. 4. Daily runoff hydrograph by DAWAST
model (2000, So—okcheon)
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Table 5. Comparison between observed and estimated daily runoff

Date observed estimated Date observed ] estimated
mm mm
Mar. 9 0.31 0.40 Sep. 8 6.00 6.24
Jun, 16 0.30 0.40 Sep. 22 1.90 1.92
Jul. 4 2.19 4.14 Sep. 28 1.10 1.15
Jul. 21 3.20 2.00 Oct. 6 1.21 0.71
Jul. 27 4.30 1.77 Oct. 12 0.50 0.53
Aug. 2 3.20 2.48 Oct, 19 0.62 0.40
Aug. 11 1.65 1,27 Oct. 27 0.30 0.57
Aug. 18 0.50 0.50 Nov. 2 0.66 0.51
Aug. 23 1.40 1.31 Nov. 7 0.20 0.40
Aug. 31 6.00 5.24 Nov. 14 0.28 0.40
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Table 6. Pollutant loads of So—okcheon watershed by Unit loading factor

65

tem Pollutant load (kg/day) Annual load
Population| Land [Live stock|Fish farm |Waste water| Total (kg/yr)
BOD 2,288 324 2,595 0 3,252 8,459 3,087,535
TN 348 770 580 0 i 1,809 660,285
TP 73 64 206 0 20 363 132,495
Table 7. Daily average of water quality and discharge
Month BOD TN T Discharge
mg/{ m® / day
July 1.83 7.50 0.58 848,448
August 1.63 4.86 0.30 406,080
September 3.3 3.30 012 667,008
October 1.40 6.54 1.85 153,792
November 1.00 8.14 0.34 59,616
Table 8. The monthly inflow pollutant loads in So—okcheon
Month BOD | N TP
kg/month
July 48,132 197,264 15,255
August 12,337 61,180 3,777
September 26,013 66,034 2,401
October 6,675 31,180 1,001
November 1,788 14,559 608
Total 94,945 370,217 23,042

Table 9. The inflow pollutant loads by a customary method in So—okcheon (2000)

Inflow pollutant loads

of daily average

Inflow pollutant loads
during a year

kg/day kg/yr
BOD 618.5 225,762
TN 2,405.8 878,127
TP 149.3 54,496
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BOD load (kg/day)

TN load (kg/day)

TP load (kg/day)
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Fig. 6. Relationship between discharge and
the inflow pollutant loads of BOD
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