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Abstract

This study was conducted to identify runoff characteristics of pollutants using flow duration
curve(FDC) and load duration curve(LDC) in Youngbon A watershed during 2009~2011. A flow
rate and pollutant load in the study watershed were estimated by equation of stage-discharge and
discharge-loads rating curve. From these methods, BOD, T-N, and T-P have evaluated whether
water quality standards would have attained. Results showed that BOD loads of about 50% plotted
above the LDC, while T-N and T-P loads of about 50% plotted below the curve. It means that BOD
of about 50% have exceeded the water quality criteria, while T-N and T-P of about 50% have
complied with the water quality standards. Meanwhile, BOD, TN and T-P loads plotted above
the LDC of low flows, implying that they were more affected by point pollution sources than non-
point pollution sources in the study watershed.
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Fig. 1. Location of the Youngbon A watershed in Yeongsan river basin.

Table 1. Characteristics of land use in the Youngbon A watershed (Unit : km?)

Watershed Upland Paddy Forest Lot Etc. Total
YoungbonA | 269(63%) | 850(195%) | 2148(502%) | 65.0(152%) | 36.1(84%) | 427.8(100%)
2. o8 3 REUXAL LY 7t whE =) S7HE, b7t 1o]| iEH@M i

2 9 feF AFRE 20099 1957 20119 129 2@] b7p 1Tk 2o H fFSrtol| W F=of 7
717 3d7t B 8Y AL R §o A Hol|A A olmhth(7lxle 5, 20015 A, 2007; 9]
23} ARE 0|23l 2N e} Hao & f‘fg 5, 2011; BHEI3E 5, 2012; oA 5, 2007;
A ATANE7I=EAR, 2009)0l Falo] =38k T2 5, 2012),

AL, A AL FEUS v d(@RELE L=axQ’ (1)
B 2004)& F35Fo] §&-—HAH (Veloc1ty*Area é:a X Q0D @)
Method) 22 Z43H3lth, 4 AHE 54
7| % o otulHFlak 3Lz]oak
7941947 (Price USGS Type AA, LV, 9} USGS ? A, L2 “ET:} 3lkg/day). @ A3
= o
Pygmy @ Valeport 002, 106)2 Al&ale] =y (1/day). ash b Aol
=L o]a a}: Aa= O ak= 7]

I} FHES 0] 8 6]'—“—‘1:1 AL, 547 4 SBXATM
T S 5% WY SAuE 2 <501 0.2 m/s '
kel Wi 1202, o]ArY m 40% oo E = & AFolAe F2A A 3R 100 m oW
Zstalet, AR T AH ez & 5 Qe JANFETEA

2 3 (/MBS AT =915 o 8ato] o
3. RE-Fold 2AlA Bt THE AL, A5 Bt 8Y 1A &

GEA A QoA o] o] w2 ho Mz s m FARE BEUR -7 WA Hd4s A5t
ofei7] 91l ADS ol goleie. R Hokpe 4 o ARTFE AT F 0 AARY fYEAS
Ao A1)2 BAE 7HAH, o] WEsHH A G520z gotstr] 93 FFAETA (Flow
()7} €ek, 01714 A5 b gho] 18k - %5 Duration Curve, FDC)& 2H48H3ich



322 EHPZEIL M2 M 4F

AL 5(2009)°0 oJstH, S-2fete] S5
(Qus), B (Quss), A4 (Qon), 2 (Quss)ol 3l
Jol= g2 247 96%, 51%, T5%, 97%=1 Bl
o, B Apo e Faek, e, A, 4

o) sFst= e 7V} 26%, 51%, T5%, 9%

_)r\" 1
2g3tedt. okl Al (L §F AL WELE
U

Percent of Days Flow Exceeded(%)

= Rank/Number of data x 100 ®
5. HxIATM

FRA A He] §YAEBAL 24T, 1 AT
of HE;AS Hoke] F812434 (Load Duration
Curve, LDC)& 24 4= 9100, 455 4 U
$% ARE olgatel AZT ATl hgals Ho}
g BelA&TA o] BAFoH T $9
23470 B4 ofsiof o Bt Hsst sk

B4R e U4 ARG $271E AR
£ olg3fo] 4 (@) <o) ISR S 2P,

Load(kg/day) =
Flow(m’/s) x Water Quality Standard(mg/L) x 864

(C)

100000

ok

termination, R)7} &

&

ostd B3l

A Al A

I 2 e g,

= A9 A e el RE-REFsl
& A4 J

of De

o,

oAJHA 2]A

A

ji;'T'Eﬂ Z¥ L_;(}Zl

&
AAA7F 0,701 01 AFHAdo

1749 A=5(2009~2011) G- (Discharge)
(Load)®] 2| el

LER $ch(Fig. 2, Table 2). e 5(2012)
o s ot fF-

ozE

==
of oJat SR 2 AX AL (Coefficient
0 80]’%}2§ ekt

A Y 9B il

A oLl o 2 A% delyiel, BODS)
A% 9 A7} 0.2 Lack 24 et £95

Table 2. Regression equations for pollutants load at the study site

. Equations
Sites
BOD TN TP
L=00081Q"2 | L=00019Q"" | L=4E-05Q\"
Youngbon Al " 081y | (R=094) | (R'=0.90)
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Fig. 2. Relationship between discharge and delivery pollutants load at the study site. (a) BOD, (b) T-N, (c) T-P
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Table 3. Development of stage-discharge rating curve in Youngbon A
Year Stage range Stage-discharge curve Remarks
2009 0.070<H<0.538 0=84.086(H 0021y | 0070 m below extrapolation
T ’ ’ 0.538 m above extrapolation
0.100 m below extrapolation
< < = — 1.602
2010 0.100<H<0.964 0=104.735(H-0.017) 0.964 m above extrapolation
0.090 m below extrapolation
< < = — 1.966
2011 0.090<H<0.720 0=1252.167(H-0.035) 0720 m above extrapolation
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Fig. 3. Flow duration curve at the Youngbon A watershed
(2009~2011).

Table 4. Comparision of flow classified by flow condition(Unit:
m’/sec)

Flow classification
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Table 5. Hydrologic condition class 77| Z2A0 82 RSk Aot Qi) S5z A
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Fig. 4. Load duration curve at the Youngbon A watershed (2009~2011). (a) BOD, (b) T-N, (c) T-P



Table 6. Result of evaluated excess rate of pollutants in comparison with the LDC and the achievement of target water quality
using LDC methoh.

Watershed Items No. data No. upper Rate upper | Evaluation
0-10% | 10-40% | 40-60% | 60-90% | 90-100%
BOD 147 9 19 12 36 14 60.54% (89) N
Youngbon A TN 147 6 11 10 27 10 43.54% (64) A
T-P 147 5 6 4 15 13 29.25% (43) A

No. data: Number of data
No. upper: Number of data upper LDC
Rate upper: Rate of data upper LDC

Evaluation: Evaluation of the achieved the TWQ (Achieve is “A”, Not achieve is “N”)
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