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Fig. 1 Schematic diagram of the Yaonigou constructed wetland s 28 Br TAPIIKIT 3 ( Oenanthe javanica)
RHER M, HAp A 5700m®, 58
B A SORLTERR ST 246 (R 1) . AERDTIER, 8 % A% (Canna indica) . FH
( Typha latifolia) S TSRS . A PALIER = DRGSR . BN RROKFEREY
L YE | T AR 3400m* ; — PR BEE ( Nenuphar) F132 ( Ttrapaceae ) BEALYE , AL 1260m’.
A RA LR 4 D 15m x 15m BJEICHBRAE AL, BAO0HE I FE 60em JE A Y
B, BRAAME 1 -2cm 3 -5em BN BURPHESQCEMER, SaMigo.2-~
0. Scm FY B ITHE FAME I B TTAS H AP AE 75 35 ( Phragmites communis ) .
REWA TR RAR: F— P KA, T 2300m™; % R E ( Nelumbo
nucifera) MR 45 ( Sagittiaria sagittifolia) , HFR 1300m?,
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Tab. 1 The design of characteristics in the wetland system

hREEIX i FH(m?) ) S (=510
TUHE s 900 FENE Fi FTE LR

H Al % 4660 KIF 38 SR

WA T B 900 ER TN E N - I D

FHF A T i 3600 KA G R TR

1.3 BEREMNE

AATLRMAFERZ )G, BA E &R X BEH K, SRy —4, 54 H
AEA(IN), HA(NH), AR ER FU(NO: ) , iR 3L (NOs ) BRI Y (TSS) (A (DO) Fl
KR, WGZR M RENEY AR R EAERER, R AR ARG K, K
B INREX MBR BACR , U B i R P A E &

2 HR50He

2.1 B RZEHBREARR

T UTIE ML AT B D BEMARIRATH5 X, 38 1 YA d HR AT 45 Tl o g AR %, 3 T8
2R 7500, LT U & A 1. 314% , SE87E AW A T4 990ke.

FER & AN TR R 1T BRI BIE], i AR RS HEK TN HEH 4. 6 - 14, 9mg /L,
A 7. 533mg /L, P A VLA (TON) |5 14. 2% , ToHLE L 85. 8% , LU NH.* HE . BHER
Gtk TN JREEH 1.0 - 5. 6mg /L, F3MH 3. 203mg /L. AL RS NO.- \NH,* .TON
1 TN B LB RAETE I AT IR 62. 7% ,53. 8% ,62. 4% F1 57. 5% (3 2).
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Tab. 2 Efficiencies of nitrogen removal in the wetland system

N2 NO,~ NH,* TON TN
#EK (mg /L) 2.10 4.362 1.071 7.533
PLER H /K (mg /L) 2.12 4.059 1.082 7.261
AP K (mg /L) 1.569 3.907 0. 442 5.918
BERIB B 7K (mg /L) 1.473 3.208 0. 607 5.288
FHEFIBH K (mg/L) 0. 783 2.017 0. 403 3.203
EBRE (%) 62.7 53.8 62.4 57.5

ALBHBRANTIERRESAIANT LIERH, EKMEREN, EYFREN,
B EEFRWRER, AR RREEIE HSE, Hd, SR e rE F_RR A &
AKX, EFBEERE T, h TR RA LIRS 8, 204 Y iE
kR EFEE, AR A RS IR R, SR AR AE, o1, 15K B
HHRREAIREAENFERAZ — . BANEEREEEY R SR FTEEN .
BARK A TR UTIE 3 A D BRI B BRUCRAE, (BAEXT TSS 1 2B RUR A8 58
LA RRE] 73% F1 54% .

HEYE BRI A TR AR EIE, BT SRR Lm ek, 5K
1SR EHE B A XN, K SE Y A KRR, AR KA -+ 38 o A S B A & A Ry
FE, EERBRARR BN EERE . MEH RSN NO. - (NH KEREE 17, BREWA L
S %ot 7 B 2 R BT, A5k 46. 8% 1 37. 1% , A (DO) —EATF Smg/L,
TR RN RE X A R IR ISR E S B0 , R EAEE B RS RS , MAEDTE
BHERE, X RPLRANFICBORE AR MRS RX NO - BRI £, K5 26% , *t
NH. W EBRFERE 3.7%. #ACE T DO WIMEKIE /DT 2mg/L, M HIKEKRZLEFRER
. ESBHERHEERER, M ERESHNEERR .

2.2 B RZEBREANRNXMERER

3 ZR GERR BRCR B R R AR B L V57K B B LA R B AR5, 5151, Craft BF5ER
A TR B LB Z B S R JE B AL VIR R R, EREFKGFTRAIEH
HR LR Z BB RS RN A ™. AR RB S, 5K TIRE 5P E L &K h i
i X R BRI R .

2.2.1 BE ATEREPAEYREASENRETNLER 20 -25C " & F 15CH & T 30C,
HEYIBRRCRE R ESRRE U  EESENHTL, ERWATEMKEER—EEE (11.7 -
23.6°C) M3, ALBREOEIAMAM S . 04-9 MRS (19.7-23.6C)H, AL
BRFBMAXEA (B 2). RE&7,8 AMIEHZE MMMRE, KRR, REREZH—E
B, RAE 50% ik . A, HE 10 Ay KSR TR EARIRE, A RRESE,ATER
HWEASHNAERFBUHE TR, BRI TRE3 A, MEKBASE, KSR E KT
BT RERN R ERERERES .

2.2.2 AAH  SEARMEIEK TN ¥R BB @ 14. 9mg/L, & ik 4. 6mg/L, FH{H 7. 533mg/L,
BAAERHAAR N 3. 315g/(n? - d) , ERREFEFERS . A TR EENHER
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Fig. 2 Yearly variation of TN removal rate

and temperature in the wetland
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Fig. 3 Efficiencies of nitrogen removal varying

with the concentration of TN

B, EERFEMAHLTIRE, B INKENR
14. 93mg/L B, ZFRFERF 30.3%.

223 KAAHF BEREHTFRETR
REFEZMBKTBLIRBERK, EEE
0-7750 mm/d Z[8] . BEREIGT KT A
TR AL IR R G, K PR A 6 R A
B, EKORTmMEL (£3) . BHR
GRS KRE S RAE 497 mm/d, &
HutiE] 2y 48h. MK ER K, S
AEFRRE ST 15. 6 £, 1 EE BHE (R 3h, ALY
I FRBUREE, REEL S HREB K
i, WERKAN, AR HRS
WIEHEELEBIT. ANEHNTIHEKER
Bk, A2t 600mm/d, {HILE AT
MR AR AR B B, — e a3
H7E 500mm/d PAPY; e RERKAILK

14F, 57K IEIRH R A N B 5 BRI W] 55 6d Z A, BAREE A TS /K BIR TR 20K, b R
Bif; EF—FRMBONEE, BEREK D RRZNEES 149 - 1090 mm/d, FHH
437mm/d, = EHE N 51. 8h, 1ML R 4L REE IE % 1935 1T

& 3 AR GIRRBORBEK N1 fafii 24k

Tab. 3 Efficiencies of nitrogen removal varying with the hydrologic budgets

KA (mm/d) 129 179 645 497 596 656 537
BEK (TN, mg/L) 12.39 8.32 6.87 8. 90 8.93 14.93 5.13
K (TN, mg/L) 1.35 2.24° 4,37 4.24 5.58 11.41 2.53

E2B%E (%) 89. 1 73.1 36. 4 52.4 37.5 23.6 50.7

2.3

WU EE N 1.91g/ (m?

BFERATERREYRLBRER

AP AN EREREETEFERY AYRENTIRE, &5 . 850N EX, B
AR UEL, DRSS . BIRE, BHRKEN B E—H7E 6 - 4000mg/ (m’ « d),
B AMED R AURRERORUCERBRALAL N SR EHREN 1% -
34% , TIFEAL PR AL VE R B G BB BB AY 60% - 95% (619 &R A T8 H 8 &1

<d) . HoP, B YR R E RER R E N 0. 142mg/ (m - d), &
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Tab. 4 Biomass and nitrogen retention of plants in the wetland

TifgIX - L7 S E R FAEKER TYHEERE AEWEE
(m?) (kg/mz) (%) (kg)
PR 3 400 15.6 1.193 7.3
H: AL KA 2720 45 2.964 232.2
£ 1260 12.8 3.881 48.2
WA TIEH =EH 450 2.7 1.316 7.5
' 450 13.2 1.193 6.9
REHAN T KA 2300 36.4 2. 690 196. 1
# 1300 6.8 3. 465 27.6
3 Z5ip

EIRE AN LR E AT EF I8 3. 3158/ (m? « d), K AAREFEIN 43Tom/d, BH

BEN1.91g/(m* - d), HPEEYFEEHBRER S 7.5% , HEERN 142 mg/ (m” « d) .
R RGN IREX F, RE R A TIBHER BB AE, RERREFN 39. 4% , L
MR SR IR R ; A LB AR IR, BEBRFEFHN 18.5% ; R A L
HEBRREFHH 10. 6% , VT PR EHRREFHHE 3.6%.

B RGREMRNERERRE, ETHRRA . A EE 58U EYI A

KR . ERAH/DNTF Sg/ (m? - d), KIHF/DTF 500mm/d BF, BT 4 -9 AHBEE
B, B4 KRS, ERAES REARERERE, WER 75% UL . BHERERDN

=i

SR BRER A T8 57. 5% .
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Nitrogen Removal Efficiency of Yaonigou Integrated Constructed
Wetland on the Bank of Lake Fuxian, Yunnan Province
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Abstract

The 1hm® integrated constructed wetland was built on the northern bank of Lake Fuxian, Yunnan
Province, for reducing and controlling the development of its eutrophic state. Efficiencies of ni-
trogen removal of the wastewater from the Yaonigou river were investigated hy using the integrated
constructed wetland including the function parts of precipitation pond, oxidation ponds, constructed
wetlands subsurface flow and surface flow. The results demonstrate that there was a very high ca-
pacity of nitrogen removal in the wetland. The average hydrologic budget was 437 mm/d. The
average nitrogen loading was 3. 315 g/(m’ * d) . The nitrogen retention was 1.91 g/(m* + d) .
Nitrogen retention through plant uptake was 142 mg/(m* + d). It was about 7. 5% of total reten-
tion. The average removal rates of the constructed wetland for different species of nitrogen were
62.7% (NO," ), 53. 8% (NH.:"), 62. 4% (TON) and 57. 5% (TN), respectively. The average re-
moval rates of nitrogen were 39. 4%, 18.5%, 10. 6% and 3. 6% in the surface flow constructed
wetland, the oxidation ponds, the subsurface flow constructed wetland and the precipitation pond,
respectively.

Keywords: Lake Fuxian; constructed wetland; efficiencies of nitrogen removal



