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Runoff Characteristics of Non-Point Source Pollutants in Storm Event
-Case Study on the Upstream and Downstream of Kokseong River, Korea-
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Abstract : The study was investigated to runoff characteristics of non-point pollutants according to rainfall in
Kokseong river watershed. The result of which is as follows : First of all, major reason which affect the formation of
water quality of Kokseong River is judged to be caused by non-point pollution source which flows out from farmland
and residential area. Flow of rainfall effluent in the downstream in which direct flow components of urban district and
combined sewer overflows of farmland was intervened faster than that in the upstream reacted more promptly.
Generation of pollutants by non-point source shows increasing trend in general in accordance with the increase in the
intensity of rainfall but it was affected by SS, BOD, COD and T-P in the upstream part whereas BOD, COD and T-N
were significantly affected by beginning period of rainfall in the downstream. EMC in the downstream increased
approximately 3~315 times as compared to upstream, particularly the discharge of SS and T-P were extremely
increased. While surface flow out of rainfall effluent in the upstream was only 4.7%, the surface flow in the
downstream took up as much as 29%, which was major reason for the increase of EMC. From the above contents, we
can see that the change in water quality according to the increase and decrease of effluent at the time of rainfall
showed very complex pattern depending on the type of land use, and it is judged that the most important thing for the
administration of non-point pollution source is to come up with the solution for the reduction of effluent at the
beginning.
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Fig. 1 Location of the study watersheds and drainage system. Shown are the two stream flow measuring and
sampling stations, St. K1 and St. K2, and rainfall measuring stations at St. K1,
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Fig. 3 Landuse map of the Kokseong river wtershed

42, pH(potential hydrogen), A7|H =% (EC;
electric conductivity), -8&A(DO; dissolved
oxygen)& A3 ow, HoAd IFEH(SS:
suspended solid)¥} & ZA(T-N; total nitrogen), &
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Fig. 4 Vegetation map of the study watershed (Ministry
of Environment Republic of Korea, 2000)

nitrogen), QAAFE(PO,-P; orthophosphates), A28+
Ak4 9 F=FBOD; biochemical oxygen demand), 3}
B} AkA @ FHCOD; chemical oxygen demand)
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Table 1 Distribution of landuse and vegetation of the study watersheds.

St. K1 St. K2
(upstream of Kokseong River) (downstream of Kokseong River)
Area(km?) Rate(%) A Area(km?) Rate(%)

Residential Area - - 1.355 4.40

Paddy Field - - 3831 12.45

Field - - 2,581 8.39

Reservoir - - 0.085 0.28

Deciduous Forest 0,004 0.09 2.654 862

Forest | Mixed Forest 4.285 0.808 100 18.86 22117 4.186 71.86 13.60
Coniferous Forest 0.347 81.05 15.277 49.64

Road - - 0.590 1.92

River - - 0.218 0.71

Total 4.285 100 30.776 100
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Fig. 5 Change in stream discharge, water temperature, pH, dissolved oxygen concentration at upstream(St,
K1) and downstream(St. K2) of Kokseong River, Apr. 9-10, 1999,

YL Bejoll FEACPREH, NP-275)8 ol &
¥ ggadon aasson, 54 49392 4
St Ayl SISHAE AEison, B4 S

B FYAH Y SAHESE st 1@‘:@& AR
t}, & pH, EC, DOX 4-27|(CKC, CT-66), pH
meter(TOA, HM-12P), EC meter(TOA, CM-14PW),
DO meter(TOA, DO-14P)2 Z}2} 431 o] HA
4 AExe At e box)oll H@sie) AgAR &
wkslgit}, $$¢} T-N, T-P, NO,N, PO,P, COD, BOD
242 AR =3TA AEEHT Standard Methods
(APHA-AWWA-WEF, 1998)o]| Z3}o] E3}9ic},

1) 7#&, ==, pH, DO

Fig. S@v &5 AFS6t. KD F9fEol dist

23} pH 121 FERistelth, 9 19999 449
9% 13A17 109 014] Ae]of] 28.4mm, 4% 104 09
AI5E 134) Abolo) 1.75mm8) 73-¢- o)l E7} Zb7} it
A3ttt 19994 49 9 1315 214] Afolofli= A]

- 2 2mm -0 7kt A& E Qo1 2147 H 23

A] Aolefl 6-9mm/hre] ¥l B vz} e,

e 790l theste] 90U 1743E ietge
o Z97} A4ue 2458 A5 27kt 109
064173 AE9FE 7S} S84 si7e)
712717 A2 2 R Tlite] 2 S7etA
AL 2 B4 ZIE Ao B 5 nt,

A B §E2Y S W 2L gast A
2 HYOU HEGHS 1Y 2570} Fs
A dehite 297} 2 9 100 16458 B
73?‘5}-% Hglch olgjd 42 WSk foo) Bl 7]
SRl Ao Lehd Ao 74420 &
FSt K1 A9 B9 WA 42} Zo #ou}
o o3t F7he-ET} A E9Eo0) AUslol 28}
2N R0 BAUCHIHE - FHERIE, 1974)

rlﬁ\20>“
r'

~N
o
4T>

mijo

- 423 -



50
8~ =0 8§88
e EC F 40
—_ 5 =
% W L 30 g
% 41 20 2
» 8
24 - 10
1 0
~— Discharge [ 0.8
- — ipf -
E s Precipitation [ os g
i:', s
6 @
(=] - 0.3
S o
s p
'a 4 - - 0.2 [X}
-a .g
a_‘! 24 L 01 O
0 - - 0.0
8BR8R28R 8888828328 3228882828888888
b Bt s o S G R e
1999/04/09 1999/04/10
Time and day

300
o= 8S
300 —— G P 260
- L 200 =
E
"?;, 200 2
£ - 160 &
w S’
@ 100 - 100 3
- 50
0 0
10 4 ~—— Discharge
‘E‘ ] mums Precipitation -3
g 8- )
z 5
] A
Q -
s ¢ -2 8
2 T
- 2
® - 1.2
g 24 a
0 L. 0
383989232223 RARTRAIIAGNARAAY
B it b2 bbb bin et 2]
1999/04/09 1999/04/10
Time and day

Fig. 6 Change in stream discharge, electric conductivity(EC) and suspended solid(SS) concentration at
upstream(St, K1) and downstream(St. K2) of Kokseong River, Apr. 9-10, 1999,
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Fig. 7 Change in stream discharge, biochemical oxygen demand(BOD} and chemical oxygen demand(COD)
concentration at upstream(St. K1) and downstream(St. K2) of Kokseong River, Apr, 9-10, 1999,
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Table 2. Relationship between the discharge and loading

St.

S§

BOD

COD

T-N

T-p

K1
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y=1.1288%-0.0938

R=0.76
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R*=0.98
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Fig. 11 Hysteresis of SS, T-N and T-P concentration at K1 and K2
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Table 3. Estimation of EMC(Event Mean Concentration) Loads from K1 and K2,

. ss BOD coD NO3-N T-P TN PO4-P
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/1)

K1 1.67 0.55 1.50 0.45 0.48 0.03 0.35

K2 63.51 2.88 4.76 1.33 1.67 0.18 110.08
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