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Abstract : The water quality environment in Youngsan and Seurnjin river basins was investigated based on the
concept of the comprehensive Water Quality Index (WQI) and a spacial pollution source. Artificial factors
influencing to river water quality have been analyzed. The specific delivery load of Youngsan river basin was
found to be 8.34~97.25 kg/day/km?, Gomagwon stream and Gwangju stream showed the relatively high rates
as 97.25 kg/day/km? and 86.06 kg/day/km?, respectively. The specific delivery load in Seumjin river basin
was estimated to be 10.98~19.51 kg/day/km?, suggesting no significant contribution of pollution. WQI of
Youngsan watershed revealed 1.36~3.45, whereas Seumjin watershed showed a relatively low value of
0.5~1.47. And it is concluded that the specific delivery load suggested in this study provides the essential core
data of the upper limit of pollutants receptor in the watershed area studied. From this study, it is suggested that
the integrated environmental management of river basin requires the analysis of pollutants generation rate of the
basin and the receptor capability for the self-purification.

Key Words : water quality evaluation, water quality Indices, specific discharge loading rate, GIS

Estimation of Water Quality Environment in Youngsan and Seumjin River Basins
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(Source; Landsat-STM, 01:24:29, 1 June 1994)

Figure 1. Areal photograph of Youngsan River Basin and Seurmjin River Basin.
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Figure 2. Stream Subbasins and Measurement Sites.
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Figure 3. Annual Variation of Water Quality (Data Source: Ministry of Environment, Korea)
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phenol
N.D.
N.D.
N.D.
N.D.
ND.
N.D.
N.D.
N.D.

15
75
37
20
50
37
150
63

0.03
0.29
0.14

0.05
0.15

PO4-P | E-Coil
0.11
0.05
1.12
0.34
0.07
049
0.32

0.04
0.34
0.18
0.04
0.19
0.12
0.01
0.13
0.09
0.08
0.58
0.37

T-P

1.09
1.34
1.19
0.85
1.12
0.99
0.62
0.89
07N
0.78
1.46
1.15

T-N

187mg/LE A o}
71 F AFZFAY JEE Bud §HAE A
ggcid, g AfFol ws) HFHeR 3
(Ry-10: 51mg/L, Ry-11: 161mg/L)3 1L
(Ry-14: 395mg/L, Ry-15: 15194mg/L) oA
E4o] wo] ZAZHtHTable 1).

A £ZoA AA7FA~ EE NHst-N, NOz -

jﬂ.
rr
g o
03‘.»‘
o
f
ro
I
&
i }-;]
EN
>

Unit: Discharge(m¥/sec), Concentration of Water

Quality(mg/L, except; E-Coli: CFU/mg/L, Water Temp.; ‘C)

0.13
0.09
0.32
0.19
0.09
0.20
0.13
0.09
043
0.28

0.11
0.16

N.D.
0.01
0.01
0.0t
0.01
N.D.
0.01
0.01
029
0.10

0.18
041
0.28
0.20
040
0.31
0.23
0.32
0.28
0.34
0.51
041

N, NOs™- N, Org-N 59 @el2 ZA43lZ, 92
24 e FE49 /7] B7YHR FF
A sHE A %Q =3 FEAgAE FFse

goz yze & e
T-NZ} #7125 §71208) & Y T-Pol Bl

094
1.21
1.03
0.74
0.83
0.79
048
0.68
0.57
0.63
091

TKN | NHj3-N | NO;-N | NO3-N
0.76

1.0
2.6
1.5
5.1
29
1.5
48
29
2.5
47
32

4.6
33
28
5.6
39
21
34
30
2.6
44
36

1.2

4.0
1.9

4.5
30
1.7
23
20
1.0
2.7
20
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BOD | COD

64
70
6.70
6.7
7.20
6.3
75
6.77
6.3
74
6.830

DO

7|&staAl gtk At 279 T-Not T-P¥H+
= F7ka By BODS CODY BES fAl
3 e Jehdoth & §42(Ry-1))9 T-Nt
T-P ﬁéﬁ%_‘ir‘} ztz} 364mg/L, 004mg/LolA2
U, 3E2H §F7% 3 MAZ AA™(Ry-2)dA
13,73mg/L, 095mg/LE 71812, I F HFHe =
AsHol T X (Ry-T)AAE 47zt 782me/L,
019mg/LZ Zr23dhe 43e vehdh ol 353
S99 5T BFEo) BA) 973%d geAY,
ofAL BFHo] gabrte] HUYdstE Yol F

7.0
7.7
73
6.5
72
6.8
6.9
74
7.1
7.1
74
72

pH

2 o990z AgdH FgF WAFEFY AL
= #F4 3F(Ry-11: 429MPM/100mL)9] <
o
=2

11.8

Temp.
Water
120
26.8
20.4
124
26.5
20.3
25.7
20.3
20.8
29.8
25.1

AA d= AW (Ry-2: 26dMPM/100mL)
Ay, WAZ G435 FH(Ry-6:

w0 2

Discharge

232MPM/100mL, Ry-7: 267MPM/100mL)°] A&
ARET Ee W59 FFEEe A Aol

Avg.
Min.
Avg.
Avg.
Min.
Avg.

Min.

0001mg/Lol3h B ¥ %52 Table 1),
2% S A 3L 54 IY9RA SE
So gdo] $EAUNA YAFUE WAL

Ol

Sampling
Point
Hwagea
(Rs-14)
Akyang
(Rs-15)
Deaseok | Min.

Brig.
(Rs-16)

Ehwa
(Rs-17)

dz}*o«l Ao A frdo] =¥ sl A
Al ok o3 HFEHAEL T4l v
&L, 3 ARG B2 - 5 2

=

o

Riv.
Name
Hwagea
Stream
Akyang
Stream
Stream
Goksung
Stream

Heongsung

fr&ro]
Ao W L2Ho] Rt dogle 81l9
H71x 3t Alloway et al, 1988) E3] <l A%

System
River

Table 1. Continued

Seumjin

Drainage

e FEAUAL AR ARFE BRsE T2
3 BhzA 28 2747 ?JZ}—J arny 9xE,
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Pb (mg/kg)
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Figure 4.
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TOC (mg/kg)

- \A}_ B

T T T T 0 —0
EEEE5EE S
o =2 =]
8§ 2535 25 &
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Z 3 5 5 Z
A 2
2
o
>

Heavy Metal(Pb, Cr), Total Nitrogen(T-N), Total Phosphorus(T-P) and Total Organic

Carbon(TOC) of Stream Sediments in the Youngsan River.

¥ ET}%. pH, 43} - #4238 Fol ) JF
6 -PEET £AME(Ry-1)el
2518mg/l<g 17” Ry—Z aHrol A 2570me/ke, v
W.(Ry-4) 3FF-ollA] 3638mg/kg ZAN(Ry-5) B2
241 0mg/ke, =7} T (Ry-6) H-2ol| A 4895mg/kg
StrARZNA 238me/keol RO ™, BILA
Ly FAs AFAA 7P A s
N = 1:{:3} /‘*zl,] T_plr_cg}. LI.E_%
Yehl L, E74a F2(979me/ke)
E} T2 A=
6}“51*—‘134 WA
? ‘ilt}(_%%zﬂ_. 1990).

EA g F718A(TOC)F

2 4 x

B U 9 ri_%:
[od

od
[
o
r e
Lo

Oi

2l
T-

2 ofi 2 or i o of
P
lo

T WHgl £33 A4 BODY CODY FrRwslet
2ol AAL(RyD) oF R s A%

5% AEPD Cne
T A A veRdTh BA
Pbd & - ARHAM 63~67mg/ke 3HFFolA
15.7~42.0mg/kgol A28, Cre A HF E A
0001lmg/kgel 8}, 8HFF-ollA 0.001°]3F~0.005mg/kg
g Yebsdth(Figure 4). & AyolAs 4850
He BAR f71gA S5 R Jas
AL &AL F A HATE 5 199), B8

ol

%%oﬂxu DOFFEEE 4FY 42
A (Rs-1)oll A} &F¢l AlMMAEE(Rs-5) 7}
A9 2 W} glo] 65~T2mg/L2A IF5YE o
B3, 2 AFAME 66~68mg/Le] ﬂﬂ‘%ET‘:Z‘
Holth Iy 28 Ao *F%it} R
A SENL T A AsHE AFS B
ol9} 7 BODS} COD Has l e
o SRR s o Frteke A
91 A ut, 7]4:101011 AFae APUTHE
A AFN IF5E FA3

AA7} BFe Z{gEA Fpper
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HUERE

+ 0lmg/LAEY Zaste A4S Jepdn 3
FHIFFETFE BFY A AR A
/10mLEA [§59 F371&8&
M R

(Rs-10) 2 FA4A FAZ(Rs-1D)AME 2tz
738MPM/100mL, 638MPM/100mLEA B33 <k
3% I§9E YERZ UK Tabe 1),

3) 48 $AA Eol % £487 Bt

et A st eAARE ARES
3 - 34 #3#7 712" BOD, COD, DO,
AT T3 2L 9EAd
FRAEE AL o], FFA
Yeh7)7b ol Ty J213 SRR <
T WMFA AA7 B JOB2(F, 1984
RS tFed oA AAAD TFA
oo #A o 22 1A9HeE gRrjEne &
auAze] FA ¢ ZE 2AdHor HAFddE
Aol Adsiniy AGHoh oy HE 1AT
o, st BEF A Ut ATe] H
dixe FeE 2

=2
B shug 09BA SEWAel BE 2 A

A, F

e e

for =

%2

8y
o

i
S DI D)
oX oX Jfd
2, glo e

ot et

~

A

olof gt}

gy B FoME ArcView GISE 0] &3td
7 299 D/BE #5330, AEHE °l
&3t QFEAY eRIFE AR, W
A193)l S AAE FHLAAR(WQDE A

=

Hatyoh M A1) e 54 FARENeR 3§
AFAL Hrkste 7€ Wi & &
33, 48 Fhvtel G e 2 s e
e E E2 Aol v DO, BOD, NHs-N,
POs-Poj W3t FAZAL A8 E o]&3ld FAE
A o8 theat 2 F3H AR O
3 A 9, 1983)2 LA

WQI=0.162 x DO+1.34 X log(BOD+0.90)+1.54 X
log(PO4-P+0.094)+1.22 X log(NH3-N+0.49)+0.146

2 a7l e B A019%3)7F ez & A9
FHE BR K2 AFZol7t 100kmrlTe] &

o g o rlo
kX
[
X

29d R 29 TS A7) AR & #
AR Figue 29 Zh AAYFAE EF/E
FHLR 570 & f9F IR ARRYoR 7E
o, qAdFAE ERE 7N £, 2IL 5
Mol AFfIeE TR 2dLde A - 22
FARRIRE AT, A, FA, ¢, EXOS
TOE ERIAAT

19999 % G} ARge Foegw
818643m3/day S 2 FAHNLH, H LHdeER
B egdleko] AA Y %65%S ARy Yotk &
8, A 299 FoAM ATt X3 v &0l
639%, AQAF7) 093%F 1 WRES ZAET
NeH, v edd FoME WA B6%, =0l
243%, 7o) 205%, ol 126% S22 Vet
2 e L9 299dY FTH F5:H
FFOIA7A S 2FHH(Y2)NA 171532mY/day S
2 M geten, -9 Uin 147,136m%/ day),
T8 (Ko: 140,362m3/day), JFAEH
(Kw: 128412m3/day) 9] 22 uebkch 3t#H, 4
A7 e F LguAFE Ay 6% %
E "X & 6288lm¥/dayolReH, d 299 1
Hq QEYeERE Q9B FE 47 o 115%,
185%<] Hl&E Bo|I gtk d 2999 g
e Fol X AEsrE AR 769%F A FL
AeH, ST 114%, QAT 17%E A+
afaL Qlth HIE g Afels Abgol A9
o 417%, WA} 229%, o] 204% LI o)
113%% AAEL Yok & FdERE BAGS §
Fol¥ BF 3HFF(SH)oNA 36578m’/day e 2 7+
woren, ¥A7-9(Bo)oll M= 30,169m3/day, 447
d FHSDAME 205MmYday o2 R
}H(Table 2).

FedgezRE A LHEAL FEY
YA E 2, AdHeHEd, &
AR e AL B A
43Ee LHdEe] AA TE AYHDE, 87
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T
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O
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AAzI MEZ fYol SH SEE Wyt
Table 2. Estimation of Pollution Load, Delivery Ratio and Delivery Pollutant Load.
Drainage Basin Total polluting Reduction Discharge pollutant Delivery Delivery pollutant
System load (m’/d) rate(%) load(m*/d) rate(%) load(m/d)
Y1 977 58.6 404.2 576 1715
Y2 171,523 83.2 28,8452 613 111774
Y3 22,859 919 1,854.7 59.0 7609
Y4 29985 914 2,567.5 59.0 1052.4
Y5 36,963 712 8,439.4 58.7 34833
Y6 1,259 58.7 5202 59.7 209.4
Y"'gi_sa" Y7 53,572 58.0 22,4988 60.5 8882.5
Kw 128,412 922 10,053.6 933 668.7
Hw 67,511 712 15,3979 70.7 4509.8
Ji 147,136 75 33,1146 86.5 44795
Ko 140,362 845 21,707.0 93.8 13354
Ha 18,084 382 11,169.6 86.6 14962
Total 818,643 80.9 156,573.3 75.6 382274
s1 20,544 61.5 7,908.1 752 1963.2
$2 6,398 488 3,275.7 75.0 819.0
S3 19,030 58.1 79762 75.1 1984.0
Seumin S4 6,613 56.7 2,865.0 752 709.6
Riv S5 35,578 548 16,0735 752 3990.2
Os 13,184 515 5,608.1 973 1533
Yo 10,270 544 4,686.7 70.8 1369.7
Bo 30,169 520 14,4879 916 12163
Total 62,881.54 556 141,785.0 80.6 12205.6
7|zAd0 93 LgEAY ApES vHE Y 22%24 A 49 F Mg 2 AEE Hoon,
LAY ERE HAZ 2T FEHE LEF BT F9L 8292 M ¢ AEE v
st & WMERIEE AT devt Joh 2 Aot fFEfeEd shde HEHOR =EdE
FAME 7 F9E BAVNEALY AL QPR Fo|m (P An 9, 1997), FE-e A
Y AA g8 FAE wWEHLNFEYE 3 SEE @ Y EYY 728, @ 4 /EA
&3t &, T-N3} T-P9] Z9dl= 200133 H T, @ BAE olL3 fEE, @ AFAE o]£F
HeHe HFs 74 715 0mg/L, 20mg/LE F2E WY Sol glon), E dfoaE 42
HE3arh T RIS fHd fdHe g o5 FE& A4WEE F&adch 1 2
¢ e S0 wek B4 §3, g3, 49, %, BOD, T-N, T-P¢ #4&2 27} 2~33%,
IF 2 AE AFH 9 AHL 59 799 8w 3~50%, 4~55%2 AR EJ o, FA% A%
ol E23le < LAEHS] o] WHEElA H o B FEEy AA f2RstgeE 47 5%
bz, weRstgs fgRslge b fe82 9} 806% 1213 3822742m3/day S} 12206.67m3/day
A& A8E 53 AR E 7FFEH(Table 2).
GAt Fe) F wlE RS 1565734m’/day (2) 28 1ot
o, LHEZY AFEL < 81%E LEhd ¥,
AHeE F 2dde BFe] AL H4AGARY AF7A e dHdFAH TE WQRRSY?,
9 & W& 2T 628815m¥Y/dayEA 2PEER QUALZEY 53 7& FAdZRggoA Qg
AEE 5656%E VErETh T2l S 712 A4 AbEEl] Y e¥9ERY {2y EE(DPL:
o] BHEEe 2 FFAH FIdM 2Aggol Delivery Pollutant Load(m?/day))2 &34 2
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a. Youngsan River Catchment b. Seymjin River Catchment
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BOD (mg/L)
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g Lake
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Figure 5. Spatial Distribution of Total Delivery poliutant load{DPL) and BOD Concentration.

"a. Youngsan River Catchment b. Seumjin River Catchment

Water quality indices
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Figure 6. Water Quality Indices and Specific Delivery Pollutant Load.
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