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Abstract

The main function of artificial wetlands and the largest proportion of the purpose of artificial wetlands created is water
purification. The public's interest and demand for water quality increased after the Four major rivers project, and the
need for water quality improvement is expected to increase further as the use of waterfront increased due to the improvement
of quality of life. Most of the projects focus on only one purpose, and research on the effects of one function is also
being analyzed, which undervalues the actual creation of artificial wetlands. Therefore, in order to calculate the comprehensive
benefits of artificial wetlands, the effects of flood reduction and water quality improvement were analyzed in this study
among the various effects of artificial wetlands along riversides, and the benefits were calculated accordingly. In other
words, the effects of flood mitigation and water quality improvement were calculated by comparing the artificial wetlands
before and after the construction of artificial wetlands, and the benefits of each of them were calculated.
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Fig. 1. Construction Location of Artificial Wetlands.
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Table 1. Water pollution reduction efficiency by facility

o Reduction efficiency(%)
Classification
BOD T-N T-P
Detention Pond 34 28 36
Storage type Underground storage facilities 25 24 20
Artificial wetland 53 37 60
Permeable pavement 75 83 65
L Infiltration basins 69 58 69
Infiltration type —
Infiltration trench 77 62 73
Infiltration chamber / Infiltration pipes / Infiltration channel 53 72 46
Bioslope 44 42 42
Filtration type Bioswale 34 45 51
Sand filtration / Manufactured filtering system 50 46 54
) ) Planter box 75 73 72
Bio—retention type - -
Rain garden / Flow through plant / Tree box filter 54 49 65
Vortex type facilities 16 11 22
screen type facilities 15 9 19
Facility type (Ultra Rapid Coagulation Process-Precipitation method) 80 20 85
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Fig. 3. Reduction of Flood Levels by Artificial Wetlands.

Table 2. Reduction of flood levels by artificial wetlands

(Units : m)
Frequency 50 80 100 200
Average 0.25 0.26 0.26 0.26
Maximum 1.43 1.41 1.40 1.50

50 years frequency

80 years frequency

HE EA45Hh Fig. 3 € Table 285 EHA <l
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Fig. 4. Comparison of Inundation Map Before and After construction of Artificial Wetlands

Table 3. Flood damage before and after construction of artificial wetland

(Units : one thousand won)

Before construction of artificial wetlands

Frequency Human damage Residential Agricultural Industrial property | Public facilities Total damage cost
(year) property damage | property damage damage damage
50 76,602 1,582,307 8,5443 118,200,067 202,925,817 322,793,339
80 82,730 1,639,202 9,171 123,543,976 212,075,842 337,350,923
100 85,028 1,680,888 9,569 127,665,881 219,129,638 348,571,005
200 94,220 1,825,743 10,392 137,567,694 236,150,089 375,648,140
After construction of artificial wetlands
Frequency Human damage Residential Agricultural Industrial property | Public facilities Total damage cost
(year) property damage | property damage damage damage
50 76,602 1,337,047 8,309 106,911,714 183,387,478 291,721,151
80 80,432 1,447,577 8,925 112,295,134 192,695,275 306,527,345
100 81,964 1,463,168 9,320 11,525,948 197,743,960 314,557,896
200 88,858 1,663,037 10,142 122,145,441 212,075,842 335,983,321
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Table 4. Estimating the benefit of reducing flood damage

(Units : one million won)

Annual average Damage | Interval mean Annual average Cumulative
Frequency S Before After . Interval
probability of . . reduction damage . damage Annual Damage
(year) . construction | construction . probability . .
exceeding cost reduction cost reduction cost | Reduction cost
50 0.0200 322,793 291,721 31,072
80 0.0125 337,350 306,527 30,823 30,948 0.0075 232 232
100 0.0100 348,571 314,557 34,014 32,419 0.0025 81 313
200 0.0050 375,648 335,983 39,665 40,986 0.0017 68 509
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Fig. 5. Comparison of Water Quality Simulation Results Before and After construction of Artificial Wetlands.

Table 5. Reduction of Pollutants and Capacity of Alternative Facilities by frequency

o Reduction(g/sec) Required facility capacity (1,000 m’/day)
Classification
50 80 100 200 50 80 100 200
BOD 1,352.0 1,464.0 1,524.0 1,696.0 671.5 727.0 756.7 841.9
T-N 1,352.0 1,464.0 1,524.0 1,696.0 4,464.5 4,834.3 5,032.4 5,600.3
T-P 439 47.6 49.5 55.1 1,109.4 1,202.9 1,250.9 1,392.3

Table 6. Reduction of Pollutants and Capacity of Alternative Facilities by frequency

(Units : one million won)

Classification | Sewage Treatment Plant Construction Cost | Sewage Pipe Construction Cost | Total construction cost | Annual maintenance fee
50 5,883,129 4,322,923 10,206,052 474,016
80 6,369,514 4,680,319 11,049,833 513,281
100 6,630,078 4,871,781 11,501,859 534,316
200 7,377,026 5,420,639 12,797,666 594,616
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Table 7. Estimation of Benefits by Frequency

(Units : one million won)

Classification Numbe(l]rsggfasf;lgcé?ré)e quired Total construction cost Annual maintenance fee Total benefit

50 42 1,551,115 71,261 4,124,492

80 45 1,677,745 77,154 4,462,520

100 47 1,745,582 80,311 4,643,606

200 53 1,940,049 89,360 5,162,719
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