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Comparison of Nitrogen Removal During Plant Growing
Season with Non-Growing One in Free Water Surface
Wetlands Purifying Stream Water*

Yang, Hongmo

Dept. of Landscape Architecture, Chonnam National University.

ABSTRACT

Removal rates of NO-N and TN in a free water surface wetland system during emergent plant
growing season and non-growing were investigated. The system was established on floodplain in the
down reach of the Gwangju Stream in 2008. Its dimensions were 46 meters in length and 5 meters
in width. Typha angustifloria L. growing in pots about two years were planted on the half area of
the system and Zizania latifolia Turcz on the other half. Water of the stream was funneled into it by
gravity flow and its effluent was discharged back into it. Volumes and water quality of inflow and
outflow were analyzed from October 2008 to September 2009. Inflow into the system averaged
approximately 715 ms/day and hydraulic residence time was about 1.5 hr. Average influent and effluent
NOs-N concentration was 3.37 and 2.74 mg/L, respectively and NO;-N retention amounted to 18.7%.
Influent and effluent TN concentration averaged 4.67 and 3.69 mg/L, respectively and TN abatement
reached to 20.9%. NOs-N removal rate (%) during plant growing season (22.67 *+ 3.70, mean * standard
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error) was significantly high (p<0.001) when compared with that during plant non-growing one (15.02

+3.23). TN abatement rate (%) during plant growing season (27.42 + 5.98) was also significantly high

(p<0.001) when compared with that during plant non-growing one (13.66 + 3.08).
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Figure 1. Schematic plan and section of the free surface-flow treatment wetlands established on floodplain in the

Gwangju stream.
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Table 1. Removal of Total Nitrogen in free surface-flow wetlands purifying stream water in USA and Japan.

Svsten Area Inflow DT HL TN In TN Out TN Removal
Y (ha)  (m’/day) (mg/L)  (mg/L) (%)
Des Plaines ~
(USA) 10,13 4,635 172 wk 4.6 2.73 1.34 51
Sukmoon Reservior 08 50071500 2764d 625~ 18.75 4.39 2.59 39
(Korea)
Sinyang Stream 0.19 120 354d - 5.77 3.26 47
(Korea)
Olentangy River
(USA) 1.0 1,000 25d 3.7 4.62 2.52 44
Hurugawa 1.9 17,280 17d - 1.29 0.80 38
(Japan)
Gwangju Stream ) .- 40 154d - 3.89 2.03 48
(Korea)
Seimeigawa 0.14 777 9 hr - 3.00 2.10 30
(Japan)
Sannogawa 0.56 18.240 5 hr - 3.40 230 32
(Japan)
Snagawa 0375 86400 3 hr - 214 150 30
(Japan)

DT : Detention Time, wk : week, d : day, hr : hour
HL : Hydraulic Loading (cm/day)
Sources : Kadlec and Knight, 1996; Mitsch and Gosselink, 2000; )I|ZR55EEEHE, 2000; FF 5, 2002, 2008;

T E 2004,
& % 53% M(EPA 1999). NADB®| #2743t &5 FdF&E 47 173C, 169CE Ut
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o BHTE gslete Aladolth S olfe AlZ=Hlell 7H4H-(open water)7} §
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AFFANA LAES AASE nAE & doh AT E B o719 Frdet
e Tl dFS etk dRYole] Akttt o) He 2 747 106, 10.5T ol oH, 7é
Ao dae] gdslo] g2 nx= nAEY  FAE AT o€ Fdgd e Hd
SF2 207 25TCelA o1, 15T o]ate} 30T & 247 240, 232TE HS
ol }ellA = F43] E3dth 18 89 NO;-Nz} a9 9dA A= 4 2009%3_ 49,5
TN AAE A= 28 99 Hel4 29 4 €, 64, 74, 84, 99 A €4 ?%8
oF FARSE S Hola Sttt ol FAA 247172, 228, 237, 25.0, 26.6, 23.8CE e
NOs-N#} TN9| A AL 3 #de] =7] W Wk 495 AlSJstale NO-NF TNO| £afol
oot G WA= nAEY] Dol A3het 209
a9 9= AP AlzEe 94 2 &2 ok 2" 9904 59 7 9ol TNF} NOs-Ne A2
gt 2 depdth AP S99 £ &l #7 YEseH, 899 NOs»-NZ TN9| A
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Table 2. Summary of t-test statistics for NO3-N and TN removal (%) from the wetlands during emergent plant
growing period with non-growing one. Normality test of the sample data sets showed that their

distributions were approximately normal.

Parameters Plants N Mean + S.E. t Value p
GP 23 22.67 +£3.70
NOs-N Removal (%) NGP 23 15,00 + 3.3 7.371 < 0.001
GP 23 2742 £5.98
TN Removal (%) NGP 23 13.66 + 3.08 9.805 < 0.001

GP : plant growing period NGP : plant non-growing period.

N : sample numbers S.E. : standard error.

p - p-values obtained by t-tests assuming equal variance.
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