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Abstract

The Ministry of Environment (MOE) has made more effort in managing point source pollution rather than in nonpoint
source pollution in order to improve water quality of the four major rivers. However, it would be difficult to meet water
quality targets solely by managing the point source pollution. As a result of the comprehensive measures established in 2004
under the leadership of the Prime Minister’s Office, a variety of policies such as the designation of control areas to manage
nonpoint source pollution are now in place.

Various action plans to manage nonpoint source pollution have been implemented in the Soyang-dam watershed as one of
the control areas designed in 2007. However, there are no tools to comprehensively assess the effectiveness of the action plans.
Therefore, this study would assess the action plans (especially, BMPs) designed to manage Soyang-dam watershed with the
WinHSPF and the CE-QUAL-W2.

To this end, we simulated the rainfall-runoff and the water quality (SS) of the watershed and the reservoir after conducting
model calibration and the model validation. As the results of the calibration for the WinHSPF, the determination coefficient
(R?) for the flow (Q, m’/s) was 0.87 and the R for the SS was 0.78. As the results of the validation, the former was 0.78 and
the latter was 0.67. The results seem to be acceptable. Similarly, the calibration results of the CE-QUAL-W2 showed that the
RMSE for the water level was 1.08 and the RMSE for the SS was 1.11. The validation results(RMSE) of the water level was
1.86 and the SS was 1.86.

Based on the daily simulation results, the water quality target (turbidity 50 NTU) was not exceeded for 2009~2011, as
results of maximum turbidity in '09, '10, and '11 were 3.1, 2.5, 5.6 NTU, respectively. The maximum turbidity in the years
with the maximum, the minimum, and the average of yearly precipitation (1982~2011) were 15.5, 7.8, and 9.0, respectively,
and therefore the water quality target was satisfied. It was discharged high turbidity at Inbuk, Gaa, Naerin, Gwidun, Woogak,
Jeongja watershed resulting of the maximum turbidity by sub-basins in 3years(2009~2011).

The results indicated that the water quality target for the nonpoint source pollution management should be changed and
management area should be adjusted and reduced.
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Fig. 7. Comparisons between simulated and observed flow ('09.01 ~'09.12).
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Table 2. Flow calibration parameter

parameter range use
LZSN 0.01~100 4-6.5
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Table 4. Water temperature calibration parameter

parameter range use
AX 1 100
DX 1 0.5
FRICT 70 70
BETA 0.45 0.45
EXH20 0.45 0.45
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Fig. 17. CE-QUAL-W2 model calibration results of water temperature.
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Fig. 18. SS calibration result (outlet of Soyang reservoir).
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Validation SS (2010.01.01~2010.12.31)
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Fig. 19. SS validation result (outlet of Soyang reservoir).
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Fig. 20. CE-QUAL-W2 model calibration results of SS (outlet of Soyang reservoir).



B 9.1 Tl A (4o)E) BRed DA H7h

15.0

'y =0.6534x - 0.1734
= R2=0.6315

9.0 |

6.0 |

Turbidity (NTU)

3.0 |

0.0

SS (mg/L)

Fig. 21. Turbidity-SS conversion formula(inflow of Soyang

reservoir).

2] ok 7 © & LFeRT). (Table 5, Fig. 23).

S 7ol whet W 2ko]E Hol7] e
EEE Eapd g4es grishrlel ofEze] Sl
o weba] 2 Aol Hdf - Fa - Bt A
T 20| e KU FY HE T W et 9 FaL
Bl s mojste] Hxad I Brlskei Fig.
32 CE-QUAL-W2E 0]-83}0] A%% | el S 1
OJgt Aotk ot AZF-H2007d) 2104 T
B GEE44NTU, {3 gws 117 NTUR e}
Wk 242(2008') - 2 Th(1998) A7+ 240l
A & Bt e 2422.5, 5.2 NTUO ], 2|51 g

L 717} 4.8, 15.5 NTUR UERGTK Table 6). &
20 BExpES 2] O A 0= LTS

Table 5. Results of modeling by year

849

y=1.4877x-0.7585 .
R?=0.9079

Turbidity (NTU)

ss (mg/L)

Fig. 22. Turbidity-SS conversion formula(outlet of Soyang
reservoir).

k| R

900 b - - -

‘ 200

Target of water quality(SONTU)

Turbidity (NTU)
H
Rainfall (mm)

0o Lo
ha N OBy =8 8 N > BB By
A A o AV g A G Y Ay Y A e oY YY)

Al P O

Day

Fig. 23. Assessing of the turbidity at the outlet of the Soyang
reservoir in 2009.

Rainfall Avg. inflow Avg. inflow Avg. turbidity in Max. turbidity in Exceeding
condition (m3/s) turbidity(NTU) reservoir(NTU) reservoir(NTU) days
2009 75.4 5.1 3.1 7.8 0
2010 74.7 4.4 2.5 9.0 0
2011 105.7 4.9 5.6 15.5 0
Table 6. Simulated results for different precipitation conditions(2007, 1988, and 2011)
Rainfall Avg. inflow Avg. inflow Avg. turbidity in Max. turbidity in Exceeding
condition (m’/s) turbidity(NTU) reservoir(NTU) reservoir(NTU) days
Ave.(2007) 95.8 1.9 44 11.7 0
Min(1988) 774 1.6 1.8 4.8 0
Max(2011) 105.7 4.9 5.6 15.5 0
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