JOURNAL OF THE KOREAN SOCIETY OF AGRICULTURAL ENGINEERS, NOV. 2009, pp. 25-31

P TYRN R
A51A A6

74 = ol 8 FBA TN #FE EE A

Estimation of Pollutant Loads Delivery Ratio by Flow Duration
Using Regression Equation in Hwangryong A Watershed
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ABSTRACT

In this study, pollutant loads ddivery ratio by flow duration in Hwangryoung A watershed was estimated. The ddivery ratio was
estimated with measured data by Ministry of Environment(MOE) and the regression equation based on geomorphic parameters. Eight
day interval flow data measured by the MOE were converted to daly flow to caculate daily load and flow duration curve by
corrdating data of neighboring station which has daily flow data. Regression equation developed by previous study was tested to
study watershed and found to be satisfactory. The delivery ratios estimated by two methods were compared. For the case of
Biochemicd oxygen demand(BOD), the delivery ratios of low flow condition were 7.6 and 15.5% by measured and regression
equation, respectively. Also, the deivery ratios of Tota phosphorug(T-P) for normal flow condition were 13.3 and 6.3% by

measured and regression equation, respectively.

Keywords: BOD(Biochemica oxygen demand); ddivery ratio; Polluatant load; regression equation; T-P(Total phosphorus)
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Fig. 1 Location of the study site

Table 1 Status of landuse(2006)

Landuse (ki)
Total Paddy Upland Forest etc
Hwangryoung A | 367.0 43.0 21.0 256.6 46.4

Watershed

26

i ik

ATl A )= FET wH ST=FE o 4
km /g5l SIS glom, BER A%
AU A BRATACN 8UACR fRkt 44
< 2Aske AOIHFig. 1). FEA FIUA 367 lr, £
2HRRL oF 51 kpolt) FFA §oo] EX|o]RHATRE Table
13} 7},

Ve
2
Y
DO
o
o
D
e
w
e
w
e
—Hz
T
DO
o
o
oo
e
<o}
e
w
(@)
X
B\
o2
ol
Jo

PR g5E 0]8519t) sARE SR (Ministry of Environment;
MOE) 74 ©959el &8A 499 3¢ 8d 744 #34=
g AEE Q7] whiel d fEFoRo 2ol "esitt ol
SfelA R SAAF(LFA)AA oF 4km SRRl RIg
ZEE(Ministry of Land, Transport and Maritime Affairs;
MLTV) ZRAH@RD O oS olgste] 3% §
spte] feRAe BEsiglon, 1 Ak Fig 29 2t

i
AR olgstich. BEE ARS ol§lel QYRS
A5b] S Sl LGRNE Aole] BANE EE%

Fig. 3), 528 WA4L olgsle] 19 217 ogwal

<

é o =3

W 3¥ 3YEE 20089 9% 30¥U7HA] 8UrtACo R =A%t
P -

A}

a0 At BAE 27 Sl vt =

Discharge of MOE(cms)

0 20 40 60 80 100
Discharge of MLTM (cms)

Fig. 2 Relationship between discharge of MOE and MLTM

FaEe =y Asld A6, 2009



A WA FAT - 199G - ol8e - 7Y - ol5g - Y

100000 10000
BOD load = 0.0017Q + 69.692 10268
5 Q T-P load =0.00006Q
R =0.89 2
10000 R =091
1000 »
.
2 =~
Z 1000 o) o2
g 3‘ 100 b
8 E L4 .
2 100 = A
.o
10 »
10
)
.
1 1
1000 10000 100000 1000000 10000000 1000 10000 100000 1000000 10000000
Distlmrge(mzfllwy) Dis. cllm-ge(mjldw_v)

Fig. 3 Relationship between discharge and pollutant load
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Table 2 Parameters for estimation of delivery load on BOD
using regression equation

Period a, a, B a b
Oct~Mar -0.082 0.043 0.046 0.0020 1.96
Apr~Jun -0.078 0.043 0.046 0.0028 1.50
Jul~Aug -0.064 0.043 0.046 0.0041 1.38

Table 3 Parameters for estimation of delivery load on T-P
using regression equation

Period a, a, B a b
Oct~Mar -0.20 0.013 0.016 0.001 042
Apr~Jun -0.25 0.013 0.016 0.001 1.06
Jul~Aug -0.31 0.013 0.016 0.020 042

Table 4 Model performances with observed and estimated
data

R RB RMSE RMAE

Period (kg/ha/day) | (kg/ha/day)
BOD | T-P | BOD | T-P | BOD | T-P | BOD | T-P
Calibration(2006 ~2007) | 0.81 | 0.61 |-0.41|-0.43| 0.14 {0.005| 0.78 | 0.65

Validation(2008) 0.85 1 0.95 |-0.47|-0.66| 0.11 {0.007| 0.65 | 0.66
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Fig. 7 Derived BOD and T-P delivery ratio curve using measured data
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Fig. 8 Estimated BOD and T-P delivery ratio curve using regression equation

Table 5 Delivery ratio by flow duration in Hwangryoung A
watershed

Delivery ratio by flow duration

Pollutant Qos Qiss Qors Qs

Obs. | Est. | Obs. | Est. | Obs. | Est. | Obs. | Est.
BOD | 43.9% | 46.0% | 17.9% | 24.2% | 7.6% | 15.5% | 2.3% | 13.3%
T-P | 305% | 29.8% | 13.3% | 6.3% | 7.1% | 5.3% | 2.8% | 4.4%

Obs. : Observed, Est.: Estimated
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