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Evaluation of the Contribution Ratio that the Pollution Loads of the
Drainage Areas Affect Soyang-lake
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Abstract This study examined contribution rate on the Soyangho Lake watershed based on the flow regime, and
seasonal change was evaluated by calculating the delivery pollution load of the drainage area of Soyangho Lake
watershed. According to the contribution rate of the drainage area by the flow regime change, Inbukcheon Creek
watershed’s SS and T-P entry have recorded abnormal Six month flow and a contribution rate of 46% and 51% during
the Low-water flow period. At the same time, the T-P recorded a 49.5% contribution rate and a contribution rate
of 48.5% during the Low-water flow period. In sequence, Inbukcheon creek’s SS entry recorded a comparatively
higher contribution rate than the other drainage area, which are 39.6% and 44.3% during the entire season and 53.8%
for T-P, as a result of observing the contribution rate based on the seasonal changes. The T-N at the Naerincheon
Creek watershed for the entire season recorded a contribution rate between 39.6% and 44.3%. Overall, Inbukcheon
Creek watershed’s SS and T-P entry and Naerincheon creek’s T-N had a high contribution rate on contaminant spill.
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[Table 1] Water quality measurement points in the
basin of Soyang-lake

Drainage Measurement points _Re§earch Measure |Base period
areas institutions|  year (Years)
Naerin- Wondae-gyo, Gangwon— ~
cheon | Wondae-ri, Inje-gun do 19641 2003~2012
Local
ministry of
nbul Seoho £vo, environme | 1994 | 2003~2012
cheon | Buk-myeon, Inje-gun .
nt in
Wonju
B Aduwon-gyo, B
Book Book-myeon, | CEWON | jogs | 20032012
cheon . do
Inje-gun
Sovang | Dock of Sinam. | e e 100 | ap03~2012
lake | Nam-myeon, Inje-gun
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[Fig. 1] Basin map and water quality measurement
points in the study area
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[Fig. 2] Runoff of Naerin-cheon watershed
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[Fig. 4] Runoff of Book-cheon watershed
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[Fig. 51 Inflow of Soyang-lake watershed[6]
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[Table 3] Regression analysis result of delivery pollution loads according to the runoff

Drainage areas BOD SS T-N T-P
R-squared 093 0.81 095 0.85
Nacrs
aerin Regression q 1.137 1674 0948 1.246
—cheon fficient
coetheen b, 43787 21214 2169% 0.320
R-squared 0.79 0.88 0.89 034
Inbook Regression q 1152 1.820 0904 1375
—cheon fficient
coethicien bl 5185 60.374 207.987 0.729
R-squared 091 0.82 092 078
Book Regression q 1.159 1515 0919 1121
~cheon fficient
coethicien bl 51.4% 46930 147.09 0.404
R-squared 098 034 094 091
Soyang lake Regression q 1.061 1.35% 1.036 1157
coefficient b 8919 97.852 132156 0.857
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[Table 4] Duration curve of flows in the drainage

areas
. Naerin Inbook Book
Soyang
Flows lake( /sec) —cheon —cheon —cheon
ARCUN/SECT (11 /sec) (m'/sec) (m'/sec)
Niety-five |09 230 86 59
flow
Six month 20 97 40 32
flow
Low-water |, 38 25 16
flow
Minimum 68 29 15 09
flow
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[Table 5] Pollution loads according to the duration
curve of flows in the basin of Soyang lake

BOD SS TN TP
Flows (g/day/ (g/day/ (g/day/ (g/day/
ki) kim?) k') kim?)
Ninetyfive | 75 7685 3001 312
flow
Six month 889 2,604 1312 124
flow
Low-water 393 919 502 5.1
flow
Minirmum 2% 530 389 32
flow

[Table 6] Pollution loads according to the duration
curve of flows in the basin of Naerin-cheon

BOD SS TN TP
Flows (g/day/ (g/day/ (g/day/ (g/day/
ki) kim?) km?) ki)
Ninety-five | 19 3886 4080 153
flow
Six month 58 916 1,800 52
flow
Low-water 192 191 740 16
flow
Minirmum 141 121 573 12
flow




[Table 7] Pollution loads according to the duration
curve of flows in the basin of Inbuk-cheon

BOD SS TN TP
Flows (g/day/ (g/day/ (g/day/ (g/day/
ki) km?) ki) kim?)
Ninety-five | o9 5709 2740 %5
flow
Six month 513 1417 1,372 92
flow
Low-wate 29 603 897 48
r flow
Minimum 166 238 565 24
flow

[Table 8] Pollution loads according to the duration
curve of flows in the basin of Book-cheon

BOD SS TN TP
Flows (g/day/ (g/day/ (g/day/ (g/day/
k) ki) ki) kim?)
Ninety- 1323 2271 2472 97
five flow
Six month 651 899 1409 49
flow
Low-wate 202 315 5 23
r flow
Minimum 150 132 439 12
flow
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[Table 9] Contribution ratio evaluation of delivery pollution loads on the duration curve of flows in the drainage areas

Flows Naerin-cheon(%) Inbuk-cheon(%) Book-cheon(%)
S BOD SS TN TP BOD SS TN TP BOD SS TN TP
- 37 33 4 30 31 48 29 51 33 19 27 19
five flow
Six month
32 28 39 27 30 4 30 48 3] 28 31 25
flow
Low-water o . . - . N . o
25 17 31 19 38 54 38 56 37 2 31 26
flow
Minimum 31 % % 2% 8 % 51 3 27 8 %
flow

5367



FrArely| 88l =) A15A AsE, 2014

[Table 10] Contribution Ratio evaluation of deliverys pollution loads on the seasonals of drainage areas

Seasonal Naerin—cheon(%) Inbuk—cheon(%) Book-cheon(%)

PEAsons BOD SS TN TP | BOD SS TN TP | BOD SS N TP
Spring 351 340 396 263 315 436 238 535 334 24 306 20.1
Summer 357 432 443 304 309 398 293 498 333 169 264 198

Seasonals Naerin—cheon(%) Inbuk-cheon(%) Book-cheon(%)

PEASONELS BOD SS TN TP BOD SS TN TP BOD SS TN TP
Autumn 259 183 396 170 294 52,0 30.1 577 447 297 303 253
Winter 213 133 285 173 341 438 302 517 446 429 413 311

3.4.2 AEYH RYHLESE |6 T-No|] 29435 F99 24E4 F& =& 79&S

AW stol w2 w9 fEedftslwt 7]ol& Holal glo] Fodfslxds 9 AT JgAads 1
S cHskd o, b e Tabl 103} 2t} e o & foe digk e JFA Aert da
Table 10& X ¥, BOD2| 4$ 5Xo] A4 7143 & AL 4§ Uk
&0l A 44.7%9}F 446% = ThE wig=Eo] Hlste] &
L 7]o]e <] 2 Al A A= v sk
]Oqge 09\ ‘11 D]’ 7:” Oﬂ 1 ]/\ ]Oi References

&

o olth 0w SO AR o
7he, AL 717 B9k 308%0l A 52065 THE wjR T
N

?_]__

A

i

Ao H|gle] =2 7]o&S Heon YHUHL
432%= A5A F9 71 &S BTk T-
< UEkAd oo A4 &, 7+ VIR
39.6%°11 41 44.3%2] 7lo:lgg
AL A ThE wigTe o) Hake] 1B o] 49.8%
oM 577%Z =& 7193&S Bk

9ok &b, A 74]%4011*1 A=A F99 SS¢ T-P

b

H| 23
23}

i
2
o
filo
o o
-,
{1
30 N

18

50 Mo

o

¥ o

= [

=

o gj -
=

(TR = A

M to

o
—Hz
oby
o
o
P
>
o
= o P
5
¢
12 4
1o,
N
.
o
|
o
N
ol
38
I SIS

2 2
ﬁo%}ol'l'o
U)ino
8
g =
[ =
”jrlmﬁ
‘jﬁj‘;r{r
o
— 1
oﬂ__l‘é“
4 Lo
N
o
o
f
[a:2
2
12 R PR
gy 3o
4o 2 o

&
X
o
o1
X
1o
N
Q2
nqo
73
g

Ir
o,
3
of
B
a
X

=

xﬂmi %3 492 s59) TP 9 LHrax:M

[1] National Institute of Environmental Research, “Water
Pollution Load Management Technical Guidelines”, 2002.

[2] Joo SH., “A Study on Delivery Ration Methods for
TMDL Development”, PhD Thesis, Chonnam National
University, 2009.

[3] Ministry of Environment, "Water Information System :
http://water.nier.go.kr”

[4] Ministry of Land, "Water Management Information
System : http://wamis.go.kr”

[5] Ministry of Land, "Hydrological Annual Report in
Korea”, 2013.

[6] Korea Water Resources Corporation,
Dam Management Annual Report”, 2012.

[7] Park, S.]., "Forecasting of Water Quality and Analysis
on Pollution Load Delivery Characteristics of Soyang

"Soyang-gang

Lake Basin”, PhD Thesis, Kangwon National
University, 2011.
Hb £ ZXl(Soo-Jin Park) [H3]¥]

2011 29 : Zelgjsk ghekel
w2gal} (Fatupa)

02012 9¢¥ ~ 2013 8¢9 : ¥
tjgkal POST-DOC.

02007d 3€ ~ @A : A

s w83 44}

5368



