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A Vegetation Purification System for Water Quality
Improvement in Irrigation Reservoirs
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Abstract

A vegetation purification system was applied to improve water quality of Masan
Reservoir in Korea, which was composed of constructed wetlands in series. Five different
kinds of macrophytes were planted in each wetland. The system was operated with the
condition of low concentrations and high hydraulic loadings. Removal efficiencies(%) of
chemical oxygen demand(COD), total nitrogen(T-N) and total phosphorus(T-P) in this
system were 9.0, 128, 20.1%, respectively, and removal rates(g/m?/d) were 1.9(COD),
0.34(T-N) and 0.05(T-P). Comparing this system with other wetlands operated at low
hydraulic loadings, average removal efficiencies were low but removal rates were relatively
high. Accordingly, this system could be applied to improve reservoir water quality, because
removal rates are more important than removal efficiencies in case of reservoir water
quality improvement. However, the removal efficiencies and rates of this system are less
than those of the hydroponic biofilter method which is a kind of a constructed wetland
and utilize root zones of emergent macrophytes for trapping pollutants. Therefore, it is
recommended that this system should be modified to utilize root zones of emergent
macrophytes enough to improve reservoir water quality more efficiently.
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Fig. 1. Layout of vegetation purification system in
Masan reservoir
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Fig. 2. Changes of discharge and HRT in vegetation
purification system
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Fig. 3. Shoot densities of planted macrophytes in the
vegetation purification system
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Fig. 4. Standing biomass of planted macrophytes in
the vegetation purification system
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Fig. 5. Standing biomass of all the macrophytes
living in the vegetation purification system
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Fig. 6. COD of influent and effluent in the vegeta-

tion purification system(1999)
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Fig. 7. T-N of influent and effluent in the vegeta-
tion purification system (1999)
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Fig. 8. T-P of influent and effluent in the vegetation

purification system (1999)
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Fig. 9. COD removal efficiencies and rates of vegeta-
tion purification system
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Fig. 10. T-N removal efficiencies and rates of vegeta-
tion purification system
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Fig. 11. T-P removal efficiencies and rates of vegeta-

tion purification system
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Fig. 12. COD removal efficiencies and rates from
reservoir water to each effluent of wetlands
in the vegetation purification system
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Table 1 The removal rates of surface water wetlands in North America'®

AR FAREE AW JPARAN 29

System name

Record Area Flow

BODs(mg/L)

T-N{mg/L)

T-P(mg/L)

vears ha  m”/d "IN OUT Removal IN OUT Removal IN OUT Removal
Lakeland 2.0 498 26978 3 000 9 2 0.04 4 0.029
Boggy Gut 26 200 2508 3 004 11 4 0.10 3 0011
Clemont Plot L 10 02 4 8 2 0.01
Clemont Plot M 10 02 11 8 2 0.03
Clemont Plot H 10 02 27 8 2 0.07
Portsburg Creek 20 100 14040 6 2 0.05
Eastern Service Area 0.8 887 3407 2 1 0.00 3 2 0.01 1 0 0.002
Cypress Domes 28 11 38 10 1 0.03 9 0 0.029
Reedy Creek WTS1 11.2 352 12058 2 0.12 9 2 0.23 1 2 -0013
Reedy Creek OFWTS 112 59 2423 2 017 10 1 0.35 2 1 0.042
Lake Coral 1.0 210 1363 12 3 006 20 2 0.12 6 5 0.006
Central Alough 40 320 5372 16 7 016 16 4 0.21 4 1 0.044
Ironbridge 10 486 34524 5 2 002 4 1 0.02 1 0 0.003
Hurtsboro 08 08 41 37 15 012 34 22 0.07
Whooping Crane 1.0 365 1862 5 3 0.01
Fort Deposit 0.7 60 628 30 5 0.26
West Jackson Co. 05 89 1953 22 11 0.24 2 0.14 5 4 0.034
Boot 37 465 891 2 5 0.00 4 001 | 1 0.007
Bear Bay 33 689 733 13 2 001 19 2 002 4 0 0.004
Jackson Bottoms 02 63 1719 5 0.05 7 4 0.082
Leaf River Pondl 1.2 01 225 16 14 031 19 13 111 9 8 0.130
Leaf River Pond2 12 01 254 16 16 002 19 12 1.35 9 8 0.147
Leaf River Pond3 12 01 220 16 14 032 19 12 1.24 9 6 0.509
Wildwood 1.8 204 946 0 o0 0.000
Bellaire 11.0 180 572 8 1 0.02 2 0 0.006
Cannon Beech 08 70 872 22 10 0.15
Cobalt 10 o1 49 21 5 0.79 2 1 0.045
Houghton Lake 150 100 3374 3 0 0.01
Kinross 150 110 1350 28 10 0.02 _
Prebroke KY 08 15 188 67 9 0.74 6 3 0.036
Shelbyville 05 02 250 74 32 6.53
Apalachicola 6.0 637 3936 15 1 0.09 14 0 0.09 3 0 0.017
Benton-cattail 1.7 15 374 26 10 0.40 5 4 0.008
Average 29 428 2638 43 11 073 14 5 0.26 4 2 0.043

Unit of removal : g/m¥%d
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