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Abstract

This study evaluated the effects of installing eco-wetlands and microbial attached vegetation block in the
Muhan river flowing into the Sapkyo river on water quality using the QUAL2E model. As a result of simulation
after the construction of ecological river, water quality concentration at the joint point of the Sapkyo river
was reduced by about 29.5% due to eco-wetlands (Case 1). It is also found that BOD changed by 31.6
- 69.6% when microbial attached vegetation block was also installed along with the eco-wetlands (Case
2). If only microbial attached vegetation block was installed, water quality concentration was reduced by
about 18.4-39.5% (Case 3). The maximum reduction of water quality load on the downstream was found
when microbial attached vegetation block was installed with eco-wetlands. In addition, when microbial attached
vegetation block was installed, effluent purification effect turned out to be higher with a longer application
distance than 500 m from the joint point with Yesan river.
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Figure 2. Efficiency of Eco-Wetland in Uwangsuk river
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Table 1. Water quality load removal of ecological river

Ttems Eco—Wetlands Microbial attached vegetation block
BOD 6,594 gBOD/day 51.4 gBOD/day * EA
T-N 9,853 gT-N/day 17.7 gT-N/day * EA
T-P 693 gT-P/day 2.74 gT-P/day * EA
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Figure 3. Reach segmentation and sampling point in Muhan river

Table 2. Flow duration analysis in Muhan River

Basin area Drought flow Low flow Ordinary flow Abundant flow
(Q355) (Q275) (Q185) (Q95)
223.26 km?® 0.53 m’/sec 0.93 m®/sec 1.57 m%/sec 2.68 m’/sec
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Figure 4. Water Quality of Muhan river (a) BOD (b) T-N and (¢) T-P
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Table 4. Calculation of flow factor

Reach No. v=aQ' 1=aQ”
a b a B

Reach 1 0.095 0.495 0.077 0.444
Reach 2 0.159 0.438 0.027 0.526
Reach 3 0.107 0.477 0.042 0.492
Reach 4 0.111 0.493 0.037 0.473
Reach 5 0.044 0.594 0.080 0.360
Reach 6 0.279 0.394 0.015 0.563
Reach 7 0.300 0.385 0.014 0.576
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Table 5. Appropriateness of water quality improvement plan

Improvement effect of water quality (%) Water quality Standard for river

Improvement BOD T-N T-P

Plan Conc. | Removal | Conc, | Removal | Conc, | Removal BOD T-P
(mg/L) (%) (mg/L) (%) (mg/L) (%)

E 1,94 29.5 3.32 5.8 0.072 25.7 Ib I
E + M 100m 1.89 31.6 2.45 30.4 0.065 32.0 Ib I
E + M 250m 1.7 37.9 3.37 4.5 0.056 41,5 Ib I
E + M 500m 1.42 48.5 2.29 34.9 0.049 49.1 Ib I
E + M 1,000m 0.84 69.6 2.09 40.6 0.016 82.9 la la
M 500m 2.25 18.4 2.62 25.6 0.064 33.3 I I
M 1,000m 1.67 39.5 2.42 31.3 0.033 65.2 Ib Ib

% E. Eco—Wetlands, M: Microbial attached vegetation block
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