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Abstract

Pollutant unit load developed by Ministry of Environment (MOE) in 1995 has been a tool commonly used for water quality
management and environmental policy decision. In spite of the convenience of the method in application, the shortcoming of
the method has been criticized especially for nonpoint source pollution from paddy field. In this paper the estimation
procedures of pollutant unit load from paddy field in the major river basins (Han, Nakdong, Geum, and Y oungsan river) were
investigated, and some suggestions of improvement measures of the unit-load estimation were made. The investigation
showed that the distributions of rainfall, run-off, and run-off ratio, which are the most important factors affecting discharge
amount of pollutants, were not similar among river basins. Such differences seemed to result in a greater unit loads estimation
at Han river and at Nakdong river watersheds compared to the others. Therefore, it is not likely to be rationale to compare unit
load among the watersheds without consideration of such differences. We conclude that estimation of unit-load through an
intensive monitoring of pollutant discharge is crucial for better estimation of unit-load. When such an intensive monitoring is
not easy due to labor and expense restriction, we suggest that unit-load should be estimated based on the storm-eventswhich is

arepresentative rainfall-runoff event of the area.
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Table 1. Pollutant unit-loads from paddy fields at four main
river basins estimated by the Ministry of Environ-
ment and this study

River basin T-N T-P
or site | (kg ha' yr') | (kg ha' yr?) Remark
Han 40.6 2.99 MOE (1995)
Nakdong 25.8 281 MOE (1995)
Geum 12.6 1.58 MOE (1995)
Y oungsan 16.7 1.50 MOE (1995)
Hakya site 20.8 1.55 This study (2004)
3.1, SHOFX| T 20043 AEXIZ
20044 SOAT FE, £2, ogRiF A

=S
Table 2, 33} 2t} StopA|F

1,1735 mmZ FAME QAL 2451 2

Table 3. Observed water quality data and pollutants loads
of the Hakya site for non-storm period

Concentration Pollutants loads

Date (mg L (kg ha')
T-N T-P T-N T-P
2004-5-30/6-16 12.7 0.19 1.30 0.02
2004-6-27/7-2 6.5 0.20 0.93 0.03
2004-07-10 33 0.54 0.08 0.01
2004-7-12/7-13 22 0.44 0.11 0.02
2004/7-18/8-3 14 0.21 0.71 0.11
2004/8-7/8-9 15 0.14 0.17 0.02
2004/8-11/8-12 16 0.15 0.11 0.01
2004/8-14/8-17 17 0.17 0.35 0.03
2004/8-29/9-9 13 0.10 0.65 0.05
2004-9-16/9-17 15 0.15 0.15 0.02
2004/9-23/9-30 1.4 0.16 0.15 0.02

Average 3.2 0.2

Tota - - 4.7 0.34
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Table 2. Hydrology, observed water qudity data, and pollutant loads of the hakya site for storm period
Event Date Rainfall Runoff-depth | Runoff ratio | Storage-depth (r:gM51) Poll(u:;\n:]sall;)ads
(mm) (mm) (%) (mm)
T-N T-P T-N T-P
1 2004-5-28/5-29 34.0 3.3 9.8 30.7 24.7 0.27 0.82 0.01
2 2004-6-17/6-26 272 128.2 47.1 143.8 5.2 0.17 6.70 0.22
3 2004-7-3/7-9 1735 74.2 27.3 99.3 3.9 0.34 2.88 0.25
4 2004/7/11 5.0 25 49.4 25 29 0.57 0.07 0.01
5 2004-7-14/7-17 148.5 74.1 49.9 744 12 0.18 0.91 0.14
6 2004-8-4/8-6 345 21.9 63.4 12.6 15 0.15 0.32 0.03
7 2004/8/10 6.0 43 724 17 15 0.14 0.07 0.01
8 2004/8/13 195 42 217 153 16 0.15 0.07 0.01
9 2004-8-18/8-28 261.5 184.7 70.6 76.8 12 0.15 2.22 0.28
10 2004-9-10/9-15 1375 92.4 67.2 45.1 12 0.15 1.13 0.14
11 2004-9-18/9-22 81.50 67.9 83.3 13.6 14 0.16 0.93 0.11
Average 106.7 59.8 51.1 55.8 42 0.22
Tota 11735 657.7 - - - 16.1 121
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Fig. 2. Digtribution of (g) rainfal, (b) runoff, and (c) runoff
ratio of the monitored site of each river basin.

d, FAE = §5%Y E¥X: 4 45~2865 mm (3
o+ 715 mm), 9574 29~43.0 mm (B 164 mm), =4
0.6~6.5 mm (B# 31 mm), ¥4 33~100 mm (B

6.2 mm), Stokx]F 25~1847 mm (BF 59.8 mm=E
BthFig. 2(b). %8S W7 267-603% (BF

53.6%), 4542 81~37.6% (B 224%), =& 40~

AN SI2RESEAEE|X| FM24R A|35, 2008

l%)i ‘%E}‘;}E‘r(Flg. 2(c)). &
o Zg5e] HlE| 2 AT =
%1, FEE] ZHA EX3)
Aoz vebged, oles A
Jrolix]-??% A F3)
@l t(Table 1).
7} l 011]“51 Engol, 27gF
223 w79 Hﬂ—ri°ﬂ/‘1 AA

1ok
_,9.4
2,
—Ll
—10 [‘_.~
iCK o

il %o
e on o
i X
mO
o i
L o
XN,
1m
0 o X
s RIS rd
o (i it
oy =
4 > ﬁ o
°§“ 32 oM # )y HE
= Jo 3 ol "
e 2 ko odo o o

r
off
e
)
Hrl
o

(Teble 2). wetA FasFugos A dE9E st

EIEIENE IR E T I

33 THE ZAHY &
ZAEE = fEFY K7 = 4
18~181 mg L™* (# 79 mg LY, 457 1.3~13.4 mg
L" 5.0mg L") 872 1.3~56 mg L™ (24 mg L™), 9217
26~103 mg L™ (50 mg L™), SopAF+ 1.2~247 mg L™
(4.2 mg LYol AtKFig. 3(a). A Hlmwol o]shs
el b 3 F749 kel b Agken, ;AR AL
g FA %POVHL% Has] BH T-N 5% H9e
oAt o WA RESFAAT, BF sEE oA}
GA ZALESAT T-P 559 29 42 0.012~1.360 mg
L" (3% 0322 mg LY, 9357 0.090~0.780 mg L™
(0343 mg L™), 7 0.047~0.520 mg L™ (0.318 mg L™,
JA47 0138~0540 mg L™ (0302 mg L7, BropA T
0.137~0572 mg L™ (0.223 mg LY)2e& Jehr, RE
A T-P B+ =7 visstgl oy, 944 $49 T-P &5
T wr} StopA 7t o 22 Ao R AU =9 3
A} drgte S5 EFYTE o]FAAT] dEe E}—

o~

HAHYGRT FE540] FolshH, &2 =olgt A
= AJH[RE, AJHIEE, A Wﬂ ol T-N, T-P 5= 4%
S PRATIIY 5, 2007, 574 &, 2003; HAAE 5,
2005; &3t 5, 2004). 53], T-N9 B¢ Z7] AlH] o]9]
A% F7tZ 2~33]9] AJH|7} o] FoiA] 7] wEe] ZF AlH|



=225 E HESE JY=E 2975t

HITHR MY W JHM ot ZE 095

30
25 | e
20

15

@)

10

T-N (mgL 1)

COOAO O O

Han

Geum |@DO
(v )4)
Q000

Nakdong

Youngsan

Hakya
site

River or site

@

1.0
08-o g
N
= o6 | O © o
00 O @
A 0.4 | = S)
I © O
= 6 o
02- ’f § 2
g . o | . .
0.0
g 2 E G 5 o
T o o 2 i
2 G I R
«© =3 o
Z 2

River or site

(b)

Fig. 3. Digtribution of the event mean concentrations of (a) T-N and (b) T-P of the monitored site of each river basin.
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Fig. 5. T-N and T-P Load at the Hakya site estimated by effective rainfall ratio method used by MOE.
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