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Abstract: The aim of this study is to examine the characteristics analysis of the discharge and water
quality based on TPLMS (Total Pollution Load Management System) in the Jinwi River unit basin,
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and to propose a management plan by selecting the point that needs improvement of water quality

in order to achieve the target water quality. We evaluated the discharge and water quality

characteristics, statistical analysis, daily delivery load and daily delivery density, grade classification,

for 14 total pollution load site’s from 2014 to 2016 year in Jinwi river unit basin. The average

discharge of Jinwi river unit basin is 22.411 m?/s and discharge of Hwangguiji River is 32.8% and

the water quality characteristics along the tributary river were clarified spatially. As the result, it

was analyzed that Seongeun River is an indirect indicator of organic pollutants, Gwanri River is a

seasonal factor, Osan River and Hwangguji River both affect water quality. Estimation of delivered
pollutant loads at the HG-3 site was 6,470.4 BOD kg/ day, 6,846.7 TN kg / day and delivered pollutant
loads density increased to 220.9 BOD kg/day/km? 22.4 TP kg /day / km? at the HG-4 site. This result
demonstrates that the total pollution load site needed to improve water quality of the Jinwi River

unit basin was HG-3 site.

Keywords: Jinwi River, Water Quality Improvement, Tributary, Daily Delivery Load, Grade
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TPLMS“: —1\—21]?-7}-123 /\;(] O 4'3]—5_7_’ %‘\— é',‘__
XEL% Tﬂ'/\" OX]O]‘7] _r]o}‘O:] _Q_ ]g HH% %‘%}:%

%Lf‘% 3= HIEEH L AT %‘?:_1#% 3l Al

18
10
=

=
é
N
l
_YL
)
S
S
o}
[m
~N
5;
_@
4>
iy
o
of
o

H2E 7]E74]§]o] *o]g]oq O"}—rﬂ' AWZHA ]2] 2 7
oJ7farRey 2712 20124 7] HA 2] M4
201341 SAH A 7| EA T WA &9 ol

ARl ZLHA oo =3 75:_‘—% Aaoera At

L8 7

2020 E%44 6.6 mg/LE A8k} 8
A 20139 5E 20208 7H4] Z A E}
TPLMS A[e§A o] AJZtE|o] 5 9 &=
arglen Haed °JZA} ARE OI%P@] TPLMS
o715 A5l Jth(Han et al, 2014b).
st & 4 4 Z}E—L— TPLMS A=

ol
r 3 (
FEiril
:-_l‘ r)~ :‘ (o]
o ox 12
N
Og 1'0 (F)BL
of
e J.:l
W oR 12
it ~
T
ot §5
P oo
o
o o “'—_1'
o
Jo
18

mérz
X

st mefstoiof sh=H|, °l5
SR S 22 2Apsl
49 TPLMS7]— A e H A tHo8

2 ZALS 519
?ﬂ% As ZE7}

L} glojE| o] 24 gl o Sof gt &
Aolc), waka W9IA welgelol o}
sty 3 Agls det] HeiA=
Y3 24 Az BE, A7 BAol

’

oo & &
o o fF
Bkl
—.>iﬁr_>&
Wy
—?lé

by =

jig)

i)

H.ll}l

o

[e]

Noge g b do Bk o N Ho o i

ojr
g 2
. )
o
JIN' E m

rlo
< 2
o flo mok
4 . o

ML ox e Py
ofl

A
©
o

o E
=

ox

i)
K
RN
o
oN

< BE71k &7l A4

o
o
2ol ot o] iAo AR, -

to
of
i
>
Jo
jinss



706 SAIEIL M27H M6E

2015). A9 sk shde =AISRet o 2
et Hogdn v qd 5 oheftt 29
Aol L&Al Jlet, o]t ¢ e ERE e

A R 71AH w2l Y3 HiEsHe 2d=dEol A

& AJAI3H= ATH(Cho 2011), TPLMS Al3jof w}&
4 Ag B7HE Skl ERdY &
T HEEES S5}y 95 uiEke A4
n

et al. 2014a), TPLMS thAF E2l2

a3
12
=
f

)
=
g

o)
-
4

@D

-+
=B
DO
S
=
3
ol
o
—J
J
—
=
@)
|

4o
ot
ol
)
=
o
o3

AAlEHE AEo] ApE o] gk, 2
AR Sl 214

il

>
o
I
f
ofy
o>
=
s
B}
du r
ofy
ox

ok
of
-

Mo b ol
RS
du
ofr
b

Ry
M HorE o e

i)

Y

2
lo
o3
N
)
Jo
oft
o=
o A o 1o

o
2,

M oxo
fu o
Do &
Ao
o
_?L
Kl
rJ
i
315

>
i)
flo N
ol
T %

« 02
LY
I=)
s
ﬂ
=l
lo
o
rle
i)
12
b=}

AN > o

=
r)*
o

fon N fo mx
i

=

2o Jo

o 12
12
N
Am
2l
o
Rl
At
r

5 gy A

,ﬂ

3

flo e
[oX

=B
™
=}

=
=
flo

ft DLI
ol
2
Jo
2 g
o

ol

o
o
4 &

nk
)
N

lo |o
=
I_DOR%
o b
e}
ﬁ)i
Kl

dm ol 2 2
38 o

oX _{}

o
N

N

i
o

FchJung et al. 2013; Son et al.

w9 20 AT §92 2

)
=
=
=

). E

2
ofy
ol
ot

3] mtefslal =AfAo] 9o Hash s
2 MAsH= A7 R E T QJch(Park et al, 2011;
Cho et al, 2012), wehA 7 L74o] 4218 74l
317] sl A5 sk =4 7ol P asit,
2 ATt vt 7]E A H2E A

¢

TPLMSO T2 917 691499 20204 BE 4
AL 2] 99 e 9L FYH o e
T8 34 SAL T Bask drky sty
o W9 BOR AL 9 2 Y E4E e
solsil AR S HOE FARNE B
Z8 2918 TSIt e 9 gt 2.9
B} WES Tt ¥ 7)ol &g BARG o 5
ST UL obgR UYL/ BAG FFAA
S Astol A WS AAISHIA St

734,29 km?o|th, EX|o]§ AZL 20124 7|Eo R
7 (Upland) 8.9%, ¥ (Paddy) 19.1%, ©f A (Site
area) 23.2%, U oF(Forest) 35.6%, 7])EF(Others)
13.2%% doFE ATt EA]-5E HFAFoltt
(Han et al, 2014a), 2193 TPLMS 97k %

AT HL X193 TPLMS A d1t 5dst 5
F 9 4 HUEE S Figure 1] Vb
20139 SAE7F 1A 79 AL S 7
EAYE Aol el 22X, YA, S=UAlL &
QAL SHIAL, QAR HEA] A 5 7%= 874
AAAE AFO & TPLMS7F AA E|giT), 89147}
200,71 km?¢] FHAE AFA]8}aL 9l om A AHA]

4> o



Table 1. Area of 8 city in the Jinwi River basin

City Gunpo Uiwang Suwon Yongin Hwaseong Osan Pyeongtaek
Area (Km?) 4.17 10.78 121.05 200.71 177.55 42.77 142.55
Ratio (%) 11.4 20.0 100 339 25.8 100 315

Kilometers
10

01.252.5 5 75

JW-A

Figure 1. Sampling locations for discharge and water
quality monitoring in the Jinwi River unit basin.
Jinwi River (JW-1, JW-2, JW-3, JW-A),
Seongeun River (SE-1), Osan River (OS-1, OS-
2, 0S-2), Hwangguiji River (H-1, HG-2, HG-3,
HG-4, HG-5), Gwanri River (GR-1).

H A S99 ARE2 =UAIe 047}
100%E YEFItH(Table 1).

2. FEEY Y SEEN

B 1S et 2AF 7|7HE 20149 195E 2016
| 12970201 34 5ot Bat 8Y Mo R Azt
363] o] fr#(Discharge) ¥ 4485 BUEF 519
o FEFEAS dF AR A 9 R4 5 1Y
ato] 427} ekl JEsHA| Edske (e
A, weky, ISAH)S Ao EA717)e

S38F =& 57 (Acoustic Doppler Velocimeter,
ADV)&} &3} 5453 27 7] (Acoustic Doppler
Current Profiler, ADCP)E A3}t ADV %

242 0.2 m/sec 0|3} Z9-120% oA =4, 0.2

m/sec 2301 AL 40% oA} 245t Minister
of Land, Infrastructure and Transport 2004).
ADCP 574> BatlolAl 43] S4st5lo
T WAL 5% ol Af-oll= 83 AT
FALE @A tgE 48 547171 (YSI 660
XML, USA)& & (Water Temperature, WT), 4=
4201231 (pH), 7] %= % (Electrical Conductivity,
EC), =44 (Dissolves Oxygen, DO) & =4
stolom A dolA] AEDFSHA Aka Q@ A (Bio—
chemical Oxygen Demand, BOD), 3} AbaQ
F2F(Chemical Oxygen Demand, COD), F-8-E2
(Suspended Solid, SS), &2 4 (Total Nitrogen,
TN), Z21(Total Phosphate, TP), &8-7]&4(Total
Organic Carbon, TOC) 52 #4H 2oy 24
A @71z wheh ZA8HItHMinistry of Environment
2016).

3. HlO|E{9] SAHEA

shd 9] AfAE AT o7 FHrtsty] sl 4l
ZAJo] =& SPSS (Statistical Package for the
Social Science win 22.0 ver)2}il 3l= E4 AX
EfJo]& o]-g-sto] TAEA (Statistics Analysis)&
3 & =EH ANE sjAsklt. FAEAS 3
5171 A A+t 7 AR 2 e s 107) AHRo
thste] et 00]aL FFHA7E 1] T4 g o]
B2 #Ast7] 913 A5tsHNormalization)& A3
F244(Z—Score) & A5t FAEA ol 485}
Aok, Aol foots AR b +EEL 2

20 0912 sjola] Slstel FAE &
_g‘ =]

W4 710] JRBAZL Q1 B2 dlole S Al
& Saslo] Ba1E U AR W B LAY AL
MBS ol §310] 4RE 5412 4 9Ieh(Yoo et al

=
2010; Kim et al, 2016). PCAY] A-84& dolk 7|
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[0l

Selection of Variables and
Input of Data

v

Standardization of Data

v

Calculation of Correlation between
Variables

v

Selection of Factor Extraction Model
(Principal Component Analysis, PCA)

v

Extraction of Factor
(Determination No. of Factors)

v

Factor Loading Calculation
v

Rotation of Factor

v

Interpretation of Factor
v
Calculation of Factor Scores

v

Used for Additional Analysis of
Factor Scores

Figure 2. Process of principal component analysis (PCA).

$J3}e] Kaiser—Meyer—Olkin (KMO)2} Bartlett’s
BAE #3519 o™ PCAS 2A34S Figure 20|
A8,
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Delivery load (kg/day) = Discharge (m’/sec) x
Water Quality (mg/L) % 86.4 (1)

28l fodRd] mE 09 R5E opr iy
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Table 2. Analysis of water flow measurement result data by year (2014-2016)
Iiglii Ratio of water surface (m) Number of Verticals (N) g?:;i;?;?r::t(ioz; Uncertainty (%)
2014 2015 2016 2014 2015 2016 2014 2015 2016 2014 2015 2016
JW-1 53 43 42 16 20 22 134 10.1 9.1 9.1 7.7 7.5
SE-1 2.9 3.0 3.6 10 17 19 19.7 14.5 11.8 12.7 10.0 9.4
JW-2 10.6 9.6 8.1 22 27 24 10.2 7.1 7.8 6.6 54 59
0OS-1 11.8 14.7 14.4 23 33 33 10.9 6.4 6.9 6.6 4.5 4.6
0S-2 27.6 28.0 - 31 33 - 53 52 - 5.2 4.8 -
0S-3 20.6 45.1 48.6 35 38 38 6.4 5.9 55 4.0 4.0 38
HG-1 7.2 7.9 8.0 18 24 25 10.7 83 7.5 8.1 7.5 7.1
HG-2 4.7 8.2 8.5 13 20 23 13.6 11.4 10.1 93 7.8 7.9
HG-5 473 489 50.6 32 33 33 5.6 5.5 54 42 4.1 4.1
GR-1 7.2 9.3 83 17 23 24 15.2 9.9 7.8 9.1 6.4 6.1
7Ise BE37| fe s Ha A 7% 0.1 MAdstaL 3 F43e (Quality Control)ofl 2
m'/s oJ5HE et £ Shuvt Bad £ AW Ao ol 433 AR NS H7Ie
o2 gicke L Aol ol gk sk FF e 7
FEA AT AR AA ARG gkl £E B mE 2 P A L 524 7)%o] o}
Zol b2 ZA 5, HhFZIe), BT 52 Pechel shde] B0 fHEA W FY £ §
A % & 3} 7] T+ (Internation Organization for o AR E A = QS Ao R o)
Standardization, ISO 748)2} u] =t A 2 & A}
(United States Geological Survey, USGS 1992) 5 & T B¥IwS0l +3 87
Sz A7)0 27)5ke] A5 Table 20] Liek A9 Tholgele] 147 B2 A EL tato R 4
ek Ao 44 =AW S40] 271k ADCP A ol et AbsE ARE Table 30 Uebd
& AH8sh= HG-3, HG—4, JW-3, JW-A & 47 © BOD, COD, SS, TN, TP, TOC 5 671 &=
Aol dshAl= BA7HA] =il Al ADCP 354 gt g+t A= of £3EE Box Ploto.2 Figure 3
3} 7120] nhE o] A 9871 el B7F di /ol of Yebich, A Aol = JW-1 A1%E Bt
A Al lskeiet, ISO 7480= B+t 10 m 1|Tke] =1 BOD 0.8 mg/L2 4 3472 Ta(W$- &=
ZS 7 &4 4 7122 2070 uinke] A4S P;P . JW-2 AHL F¢F BOD 1.5 mg/LZ 4 .dﬁ
Hepz Aoz AASHL oy & drofMs A8 7IE 1h(EFs) SH2RE Uehdo @A ) gt
313 nELY 4 ARE ABEY] Yol U E AW WF FU IW-3 1YL BF BOD 5.7 mg/L
of E 4 £8 F71ole] SHSHL HAE. T 2 £UBRFE VO ) SFOR o
A} 2014\ Bt 227119 SA1 ol A 2016\ Bt o] ek 2491 JW-A A3 Bt SS 20,9 mg/L,
2770e) 24 5 vhAlstel 129 ol Z7H5tick. B BOD 6.8 mg/LE 57 B471% (kL)
SA & 7R AR o B e v W HO2 UEPT Park et al (2017)2 258k
oMl A OB YEh G5 Akw FAFlE 7] *dél & o83 o] Tk A A 23] 7
SR Ao uehdtt Teiu E Bo e 45t olst ARES BAT An FTA, AR, W9l
MO A9 M 5ol Aeh WA AAZ Qo A H AT FREE WA AFAN £22] 41% A
FHeeele BEw | 7|2 A4St ofdn, Esh BE 408 2780 o] §7A3 AR}
USGSOlA E8tes 34 400 4 55 24K F-shRoll et A77F A9 gk 2139
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Table 3. Average concentration of water quality data in the monitoring sites (2014-2016)
Site’s | Analysis | Discharge | WT T EC DO BOD | COD SS TN TP TOC
Name | N @) | () (uS/em) | (mg/L) | (mg/L) | (mgL) | (mg/L) | (mg/L) | (mg/L) | (mg/L)
JW-1 114 0.115 143 7.9 244 11.1 0.8 34 2.6 1.862 | 0.025 2.1
SE-1 116 0.090 15.1 7.6 377 10.7 22 5.2 5.8 2.264 | 0.063 3.5
JW-2 116 0915 17.0 7.9 315 12.1 1.5 4.7 6.6 2.245 | 0.055 3.1
0S-1 116 1.115 20.1 7.6 2057 9.8 2.0 7.1 8.4 8982 | 0.177 5.0
0S-2 116 1.966 18.0 7.8 1362 10.9 2.6 6.4 16.1 6.203 | 0.239 45
0S-3 116 3.626 19.6 7.5 1089 9.8 6.5 9.6 12.1 | 10.264 | 0.604 6.7
HG-1 116 0.108 18.0 7.6 558 10.3 34 7.1 9.5 9.779 | 0211 5.2
HG-2 45 0.357 14.7 84 424 10.7 7.5 14.6 24.6 3.795 | 0.138 6.8
HG-3 116 8.973 20.3 74 1220 83 74 104 15.0 9.062 | 0.604 6.9
HG4 115 8.825 19.5 74 1451 8.1 59 9.7 11.6 8.448 | 0.617 6.8
HG-5 115 7.361 19.1 7.7 1219 10.0 5.7 9.9 14.0 8.639 | 0.569 6.9
JW-3 115 15.187 17.6 7.7 1122 10.1 5.7 10.0 16.8 8.198 | 0.497 6.9
GR-1 116 0.575 174 7.8 613 10.2 54 9.6 19.3 5.769 | 0.266 6.6
JW-A 112 22411 16.3 7.8 1057 9.4 6.8 11.4 209 8.117 | 0.489 7.8
BOD 53 ¢4 20| e 7]olE st Qe A 8471% V(IR W) 54, B+t TP 0.604 mg/L
o2 BRItk Bt QA ARG G 258 $71E VIOHS ) S22 ekt £
0S-1, 05-2 YL 71FAFA) B55st 34T 7187 JYUT AE FRo|H £ = £
A WS JeES ol vkt 28 F=E YER ureblth, 12139 HG-2 A3 H+F SS 24.6
T 8k5o] Q= 05-3 AHE AZH9 bR FF  me/L. B COD 14.6 mg/LE 54 7712 VIC
sieAlAl 4ol 9lo] Bt BOD 6.5 mg/LE 4 ¢ U) PO et £ 248 e
300 18.000
(a) :
-é 200 ) % 12000 - % % %
S 5 g
§ 100 é % é é . . % g 6.000 % ) % é
oo—jﬁ—%—%éé\%\|f§%%f % —
JW-1 SE-1 JW-2 OS-1 0S-2 0S-3 HG-1 HG-2 HG-3 HG4 HG-5 JW-3 GR-1 JW-A JW-1 SE-1 JW-2 0S-1 0S-2 0S-3 HG-1 HG-2 HG-3 HG-4 HG-5 JW-3 GR-1 JW-A
30.0 3.000
(b) (e)
-?1 200 é % § 2,000 o
lszs=ste %%%? . _BBLL 8
00 T T 0.000 ’*_;F_Lér % = T T - T
1200 4.000
(©) ®
5 800 - 2 16000
; 400 . . . g g 8000 o : i é
00 "*j_%—% T % % T T % T T T T 0.000

JW-1 SE-1 JW-2 0S-1 0S-2 0S-3 HG-1 HG-2 HG-3 HG4 HG-5 JW-3 GR-1 JW-A

Monitoring site

JW-1 SE-1 JW-2

Monitoring site

T

0S-1 082 0S8-3 HG-1 HG-2 HG-3 HG-4 HG-5 JW-3 GR-1 JW-A

Figure 3. Statistical analysis of water quality of monitoring site’s in Jinwi River using the box Plot (a) BOD, (b) COD, (¢) SS,

(d) TN, (e) TP, (f) TOC.
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AR B0 A4S doliy] gstel BE Y ol AL UEheh, SABHE a7le) 2R
Table 4. Comparison of loading values rotated component matrix
Variabl Seongeun River Osan River Hwangguji River Gwanri River
aria
g PC1 PC2 PC3 PC1 PC2 PC3 PC4 PCl1 PC2 PC3 PC1 PC2 PC3
Discharge | -0.129 | 0.845| -0.229| 0.261| 0.122| 0.898 | -0.058 | 0.206| 0.643| 0434| 0.385| -0.021| 0.856
WT -0.351| 0.193| -0.718 | -0.094| 0919 | -0.123 | 0.090 | -0.105| -0.051| 0.903| 0.940| 0.185| 0.089
pH -0.294 | 0.052| 0.660| 0.009| -0496| -0.171| -0.711| 0.095| -0.832| -0.002| 0.365| 0.370| -0.317
EC 0.053| -0.707| 0.312| -0.118| 0.528 | -0.743 | 0202 | -0.057| 0.783| 0.053| 0.306| 0.705| -0.470
DO 0.155] -0.239| 0.902 | 0.083| -0.947 | -0.037| -0.143 | -0.114| -0.351 | -0.825| -0.918 | -0.095| -0.190
BOD 0.889| -0.080| 0.120| 0.609| -0.330| 0.515| 0.345] 0913 | 0.191| -0.099| -0.365| 0.810| 0.241
COD 0.945| 0.041| -0.083| 0.940| -0.110| 0.182| 0.110| 0.890| -0.220| 0.141| 0.306| 0.838| 0.299
SS 0291 0.354| 0.604| 0.620| 0262| 0276| -0.583| 0.784| -0.256| 0.182| 0.290| 0.236| 0.863
N 0.019| 0.759| 0.351| 0.179| 0.155] -0.042| 0.922| -0291| 0.641| -0.500| -0.967 | 0.015| -0.050
TP 0.196| 0911| 0.069| 0245| 0.033| 0.709| 0.529| 0416| 0.666| 0.240| -0.256| 0.348| 0.807
TOC 0908 | 0.103| 0.244| 0.941| -0.108 | 0.164| 0.060| 0.833| 0263| -0.082| 0.114| 0.825| 0.224
V:ﬁa(fce 26.219 | 26.009 | 22.626 | 24.664 | 22.801 | 20.993 | 19.834 | 29.743 | 26.525 | 18.768 | 31.159 | 26.312 | 24.492
KMO test 0.566 0.678 0.678 0.663

Extraction method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization
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Table 5. Daily delivery load in the tributaries Jinwi River

Tributary Site’s BOD Ratio COD Ratio TN Ratio TP Ratio
(River) Name | (kg/day) (o) (kg/day) (7o) (kg/day) (o) (kg/day) (o)
Seongeun SE-1 172 0.1 44.7 0.2 26.7 0.1 1.0 0.1
0S-1 237.0 13 847.0 3.0 780.8 33 16.5 1.0

Osan 0S-2 476.3 2.6 1,080.4 3.8 952.6 4.0 41.7 2.6
0S-3 2,185.6 11.8 3,008.0 10.6 2,940.1 12.5 1822 11.3

HG-1 359 0.2 74.8 0.3 70.2 0.3 2.7 0.2

HG-2 236.5 1.3 471.0 1.7 104.2 0.4 42 0.3

Hwangguji HG-3 6,470.4 34.8 8,422.1 29.6 6,846.7 29.0 4384 30.3
HG-4 4,847.3 26.1 7,530.4 26.4 6,398.9 27.1 491.8 30.5

HG-5 3,708.6 20.0 6,316.7 222 5,236.4 222 3533 219

Gwanri GR-1 359.2 1.9 691.6 24 221.1 0.9 29.3 1.8

A =40 88.292%5 AW 4 Uk PCLE o] $o] Bido] 9lES UEhilth

TOC, COD, SS, BODZ mrEM ol T A|FL7te
Ao feloz ot f7] e THHAES &
Qo2 3|48 5= 9lrk, PC2+= DO9} =2 g ol|A]

[e] QM
291 kel 70 ekt 444G BRl0 8 Bl Sove 710 WA N, Pol §0
¥ 4 9lom PO3E FHTA Aol fat ol 2 5ol TS WS 4 9lrk. Table 5= WA 2
A 8202 Ruym B0 S Repgel A il RS AR S Gesel) 7loigs

UERgTh PC42 TN, pHollAl 891 Fatako] &7
Ut Frleq 24 9 shd o AR 8910
Ao #elo] 52 Ukt FAHE 3719
FAEo R AA 49 75.036%5 AEE 4= Ak,
PC1:2 BOD, COD, TOC, SS& &7 5 o] 2]
el YA FEAA ] Rt 385k
Ao ol ¥R 719 AR 810

o
o
ol
_|_,

>,
24
G
)

i
1o

A

FoR u&%%t} PC3e Ti
DOE EM A-ARI aglo] =Hof o] 9l
52 et T 3 R0 R Z*zﬂ
9] 81.963%5 AT 4= ok, PCI TN, 4
DOE EiEo] daAd 24 2 A ROJ,
PC2% COD, TOC, BOD, EC, pHE £-5E|0] 7]
o 74 A % 9 sk W E-AF 891, PC3 SS,
5, TPE E£7E0] JAE 54 9 AdAl agl

ATy

4>
32

Halego] WA ERd 232 SE-1 4]
& 17,2 BOD kg/day, 44.7 COD kg/day, 26.7
TN kg/day, 1.0 TP kg/day 2 UEFton] Gohis)
ol =7 yehd A-L HG-3 AF L2 6,470.4
BOD kg/day, 8,422.1 COD kg/day, 6,846.7 TN
kg/day® & F2H6lES Uehilth HG-3 A4

o FFHFAUA AN B Yol S
FS AL Glo] HOGU FF VRS A
©2 FoEC) Park et al, (2017) BOD % TP Hj

T
EHotge] A5 Taotr A Al de] 23 90
HiEReto] 7 A UEbpthal Barshgich,
qe *OHE% OS—1 A7 5 shf OS-3 Aoz
BOD, COD, TN, TP¢] f&¥sleo]
57kt ATk, shAIRE A S AR HG—1 A1-4F
H %% HG-3 A¥LS& 7} Al BOD, COD, TN,
TPO| fEHslo] F7kstth7t HG-3 A4 g oP
F HG-5 @& 7} A BOD, COD, TN &

Fopgol Fradhe 57448 UEict, 1A %%‘
Shz A5 19 7o &-E A1 (82.4%), LA
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Table 6. Daily delivery density in the tributaries Jinwi River
Tributary Site’s | Area BOD Ratio COD Ratio N Ratio TP Ratio
(River) | Name | (km?) | (kg/day/km?) | (%) | (kg/daykm?) | (%) | (kg/day/km?) | (%) | (kg/day/km?) | (%)
Seongeun | SE-1 | 15.57 1.1 0.2 29 0.4 1.7 0.3 0.1 0.2
OS-1 57.16 4.1 0.9 14.8 1.9 13.7 22 0.3 0.7
Osan 0S-2 52.89 9.0 1.9 204 2.7 18.0 29 0.8 1.9
0S-3 | 2723 80.3 16.9 110.5 14.5 108.0 17.6 6.7 15.7
HG-1 423 8.5 1.8 17.7 23 16.6 2.7 0.6 1.5
HG-2 | 1093 21.6 45 43.1 5.7 9.5 1.6 0.4 0.9
Hwangguji | HG-3 | 154.47 419 8.8 54.5 7.2 443 72 32 74
HG-4 | 2194 220.9 46.4 343.2 451 291.7 475 22.4 52.6
HG-5 | 5246 70.7 14.9 1204 15.8 99.8 16.3 6.7 15.8
Gwanri GR-1 20.50 17.5 3.7 33.7 44 10.8 1.8 1.4 34
Z(15.6%), WA (1.9%), A2H(0.1%) <2 UE} 1000.000
Group B Group A
Wk S5 $AH HG-3 A 2R 71o% -
o] BOD(34.8%), COD(29.6%), TN(29.0%), TP z w3
E .
(30,3%)% =7 YEbdt. Chung et al. (2013)2 2 3 HGS hey | HGs
A ARIIA SRR olFal mek 4 ARl o wm | .o
2 JW-2 & .
44 edwst F7 Y faelge) Zksel B
0.100 . o«
2] 2|l T3t Aof7h Bastera st s Hed
R o of ek 2|210] 22 0.0 A, of p— Group C Group D
AN 9 T A Ao A S o 0.0 2.0 4.0 6.0 8.0 10.0
o] glgo] eriial Yol 7ol &S AHsod D g

Table 61 UERHth, FE45-8h Wie AHg A3 HG—4
Ao A] 220.9 BOD kg/day/km?, 22.4 TP kg/day/

km?2 ¢ =2 st e s YePHTE Yoon et
al.(2002)= SS1 AT F2sko] AXY £4 0
H=7F Zrketta B8k ew Na et al, (2015) E

3 fPRs el 48090 AAE S ekt A
E2 ST 98 Folt wohw £U Y
= 9] 37k ofnjgicha

i

<l

T x50 o
of o o
5 Ho 4
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THNa et al, 2015). Figure 4=

Figure 4. Grade classification results according to water
quality and discharge.
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