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Nutrient removal efficiency of lake wetlands. A case study of Sanshan Wetland in Lake
Taihu, eastern China

WANG Yan, HUANG lJiacong, YAN Renhua & GAO Junfeng ™
( Key Laboratory of Watershed Geographic Sciences, Nanjing Institute of Geography and Limnology, Chinese Academy of Sci-
ences ,Nanjing 210008, P.R.China)

Abstract: To understand the function of lake wetlands in nutrient removal efficiency, Sanshan Wetland in Lake Taihu was selected
as the study region. Remote sensing, GIS techniques, field investigation, chemical analysis and hydro-dynamical simulation were
integrated to analyze the effects of nitrogen and phosphorus nutrient retention of wetland in this study. Various forms of nitrogen and
phosphorus in the Sanshan Wetland were analyzed. In 2014, the input of total nitrogen( TN ) and total phosphorus( TP ) were 549.45
t and 19.4 t, respectively. About 20.99 t TN and 4.52 t TP were removed by emerged plants harvest and floating plants salvages.
Changes of TN and TP in Sanshan Wetland were 528.46 and 14.88 t during the year, respectively. Ways of the nutrients output in-
cluded several processes of phosphorus sunking, depositing, degradating and exchanging between the Sanshan Wetland and Lake
Taihu. The wetland captures of TN and TP were 2723.56 and 102.48 kg/ (ha - a) , respectively. The sediment dredging and plant
harvesting and refloating are good ways to improve the water quality in Sanshan Wetland. Hydrodynamic simulation results show that
due to the construction of Sanshan Wetland, the flow directions have changed and the velocity currents reduced.
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Fig.1 Location of Sanshan Wetland and sampling sites
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Tab.1 Present condition of Sanshan Wetland project

X 35 TG AR AL (x10* m?) by i) T4, SR/ (kg/m?)
R — X 2008 43.48 X N5 5) oA KA HEK ALY 5.9
i — X 2013 119.62 X 35§ DU J& 43 A1 K FTTTKARY) 3.0

2 WO SR IARAE DR AR

Tab.2 Characteristics of vegetation in the sampling sites

W fRFIX ], IRAEFE I R Sy A iR W/ (kg/m?) fivA:s
1* KA X WA R LKA IR AR S KA 7.0 R — X
2* TEIAE DA B X S A B DT RN EAR B B0 17 B ) 5.8 i —X
3* TUKA YA X PIUT/KAEY N F 6.0 B — X
4* DUKAEDIRRBR X H R UTKAEY) , TG ) 4.8 T — X
5* 155 RUIR X KAEFYIBCE RS, BBEHOR A 3.0 B X
6* WK X AP BIKE TEHEK A 0 T — X AN B
7* AKX ARG, K E A AR D, TaT5 Y IR HEA 0 TR — X YR
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(1.57 mg/L) W e T H B M I A 17 ~ 6 I G AR K R, M D R T 20 T A MR ) NP e JEE 22 S ARV N AT 5
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RIFIIDIREAE NS EE B R TN BRI, i T 8 il B, KRR AR R, T fie it
AHUVREFER KA TN WAL T—4F rh IR IR, F3 512 PN R BERAR. B3R T W A A A5, U
TP RRARR , 7 A HEL T I A 1o R 8 B A 7 0 B A S ) JE 00 ot 2 A AR o 9 TN 3k 2 i LA
FEPKE PN R DN IR EER 25 5 T (2 (18] 2a).
R 3 KT AT AR S

Tab.3 Scenarios simulation for hydrodynamic condition

IS T Hh 43 A AR 1 Ky AT KUkl WA H W
1 P RS B awii] 3.6 m/s A A 2004 4£ 10 H 24 H
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3 B AT H— X ANE X 3.6 m/s A X 20134E 11 H 8 H
4 B H RS — X AR X 3.6 m/s PEILIA 20134 11 H8 H

1% 2F Wil 25 () TP PP R BEAE PN H(EMS 5 T 3% ~ 5™ Wik, 3% ~ 5™ WAl 5 DP YR FETC i 5 22 5, 6F Il
KL/ DP(0.03 mg/L) ¢ PP (0.04 mg/L) ¥ BE 3 i T H B M5 44 ( <0.02 mg/L) , KX 7" Wl 59 PP 5 DP
WK (0.01 mg/L) 33X J&: Fh A 36 V5 K HER S5 /K AR R A ol TP LRI VE F A4 50 R 17 2" I s 1)
IS IKHER PSR AR K A AR % B, e A WU K AR 9 DP, B I DP ¥R BEAE 1% 2° Wil i 5 37 4°
WA 55725 SRR TR A X 7% Wi o 2 75 7 HE B 11 A0, TP 6 AR R . 4% W 0 A5 DP AT PP YR B 35
R FT 2T 450K PPk R E R THESME SRR 17 2" 6" WEi a5, i DP e B (% 24528
FEARXTEE /N AR AERE 0 53 A5 A KR DU 1 R BRSO AR K, B R KB A KGR, AR &
REIE I, T B IR b R G5 T RSOR FH — 5800 2 B8 R BRSO T I ZE TS PERRAIR, 2B R
MIRHUREE | N2 K AR MG 25 PR 2 W o3 R TBORE P R N B ST B, Ak OB L PP Sy 212 TR It
KZ PP MR, R AR K AR R R 43 A 1 X3, G 1 2 W 6% T o Bk 2 TP e B i 17 T RS 2k
7K TP ¥ BEAR AL AN B W I (4 SR8 447 56 (1] 2b)

357 mm PNGEEY)) 0 DNCEFH) (@) B PPUETY)) ] DPUETH) (®)
B PN(%: %) DN(% %) 0141 mm PP(E=) DP(£7%)

301 @@ PN(E=) g DN(E =) EE PP(H7%) @@ DP(EH)
W PN(FKZ) D DN(BKE) 0.12F mm PP(#k=) @D DP(Fk=R)

TN/mg/L)
TP/(mg/L)

o 3t gt 5t pr 7t 0 1# ot 3t P 5t 6 7
Pl 2 2014 4F S0 = (L% TN (a) Al TP (b) (753 5] A2 15 AR AL RFAE
Fig.2 Spatial and seasonal variations of TN(a)and TP (b) concentrations in Sanshan Wetland in 2014
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TR (e B 2 H A3, 0 Ji0) FH T — DX SR R 3T %) 5 M T o 09 b A1 FBL A 6% W A5 A9 TN TP 3 B4 1Y
AR, B T IX A 119.62%10* m®) 447K (2.5 m) L A/KE(299.05x 10" m*)  ARHEA (1)
N(3) RI3RAS 2014 4 FF = BT AW TN TP 28088505100 1.18 1 0.12 ¢, 2400 25.2%
F156.5% .35 TN TP fIFEA4), 28049 DN F1 DP 435128 0.78 1 0.03 v, 2EERA 510 22% Fl 34% . F2#AY PN
FPP 435020 0.41 F10.09 t, £28 2350510 36% F1 72.2% , PP B2 e .
3.22 Z WA = B 3F K TNUTP By £2 8 8 =& LAY e iR R Fok [ AT 5K, IR AFG 5 L%
4E5E i 1Y J R FNAR WL ZR i 2, ARG K AL BT S A A BERE, B b 2R 1 35 /K Ak 3 a7 R I HE 22 R 2R 43
BIZ14 500 A1 100 m’/d BAEHRIFIRZE 4 A HEZR 8 A~ A W = 11 B (48 B V5 K Ab R (Vi) 290 8.65x
10* m® 38 5 757K H 7K EKEE /T R B =110 5 42 15 75 7K TN (6.26 mg/L) 55 TP (0.22 mg/L) , Zig H 4k (1) /K
5 FH B 0 5 R I 5 A B Y 57 I o5 R R ARGE S (4) L (5) HHAE = ik = 1l Tk K AR
JE TN TP £ 1205k 439.77 F1 16.44 ¢, 2850510 81.2% Fl 86.4% .2014 4 = 111IR M2 8 A% H K
KRR =11 & Ei57K TN TP 435124 440.95 Fi1 16.55 t.
323 TN TP M A5 A E = 1NEH TN TP f AR IR HE RIS A 5 A W iS5 K HE RO R T
R A8 SR SRR AR TN TP KA TR A 22508, 43 I ECME 20 T 1 kg/ (hm® - a) 4% 8 = 1L 3 B TR
R 161.1x10° m® K15

IKEFTES S KA B Z A B R 2 — A R RA D

PNP) _Plant = (Psprant St FPsp1amz Sv2 ) (1=Wg i) Wenepy TP Eptant S Eptan C 1 =W kaier ) WeN(P) (6)

A, O p) pron IRETUIAEYAT ;5 HEAAEPIUCEI TN (TP) 55 HE R ppran T papran 20 314 1 31— X R
T I B UTKAE S B, 37 I 5 R 50 5.9 Fl 3 ke/m®, ., I HEKFE WD B 5% B Wi 5.87 kg/m’.
S S, 53 ) A R b — DX R b = X A TR, S gy AT TEAAE I I TR 10,00 W 1000 53500 T DTTKAR ) FHHE IR
4 55 K 3R KA SCHR [ 29 ] 4 BIHL 90% Hl 60% , wy ., I HETJEULAKMIY & N(P) B 2% (0.5% ),
Wiy oy AHET TR HER AP N(P) 5 3% (0.5% )™, 8 N(P) BREUE R LM, 5P A AF AR ] X iy
KA YA T 2 5 A5 B A DU T B34 1 0% TN TP S 4300 2 12.31 1 3.08 . o $E 7K A8 9 05 % i
HE TN TP B 43518 8.69 F1 1.45 TN TP i A SR FsK A AE W0k H 0 TN TP i, A3 BT s ISR 4L
B SRR AR B TR A SR R A L A A A 355 VT ) RS U8 AR At A 0 b A S P SRS K U o
Tk A BB T, S IE MR TN AT TP Fr A SR Nk 4 R,

72 4 2014 4F TN A1 TP $ir A Jin iD= (LR M i) S 3 A% B 1L A

Tab.4 The input and output of TN, TP in Sanshan Wetland in 2014

TN TP
Wi
S/ LAl % S/t L%
A TG K 541.49 98.4 19.03 97.9
TR Hb AN K 4 4.70 1.0 0.21 1.3
KAV 3.26 0.6 0.16 0.8
WA MR 549.45 10.0 19.40 100
i TKARF T8/ CE 20.99 3.8 4.52 23.3
T b N S SRR AR b i 528.46 96.2 14.88 76.7

2014 AP Ik = LR AN B I | ) N AR T TS KRR S DT R i A b i TN A TP 1435112 549.45 Fi
19.4 ¢ Hsi@ KA AEY AT B/ WCEH2 A0 TN A0 TP 5435118 20.99 F1 4.52 ¢, {2y TN F1 TP 254k & 43531
49 528.46 F1 14.88 t, = 1LIFEHIXT TN FIL2AEAE J1 4 2723.56 kg/ (hm” - a) , TP $2#%HE 1109 102.48 kg/ (hm® - a).
=R TN TP 2220 [ & AR 15 K HE, 8 5 TR K A AT WA | 88 A 7 1 A 5 B S LR TN TP
P AR DI R LAl B s e 27, R A B R UTRRAE IR P IS TR 4 B R K A A AR K
HTE B FORIE , B HAG I AR X 218 AE AR LA, R 2014 4F 5 20 H R MEINE5 RARR S FIRR
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72 DN 10.10 S BT RIR I, 6° 1 77 W A DR K A A B
47 gm P BRI TR K X, T6 ¥ 5% 45 5 i U8, %

4008 1~ 5% Wil s (9 45 SR A0 M s, 17 Wl A1
JRVRIAIBE/K DN ¥ BE (12.1 mg/L) B,
DP ¥ (0.02 mg/L) ek, 35 17 M 4
RRFIE A 14 R 2 7K A e SE AR ) X DP W
HEJI#5mA 5%, DN . DP ¥k JE T 27 ~ 47 Wil
SRS () A A b B0 B A R g
(B 3) 1 b 38 oA i ) A 25 PR B R X
3k G T A BRI o R Sy KA UKL )
0 PIREBIEE T R4 3R 5%, IR U B3R 7T 42
T B S BRBE T R K A S S
REBE K {4 DN DP, BERZK & TN | TP
R, Wi R HE K AR VR .

ARG T A ) KR AT 1
T REHEXT TN TP B i Ak AH T4 ot
RIFLLIL KB S8 EW b2 AR
[F] | G55 £ T REAE 3 B AR A0 L Ik By, A SRS v ids 5 1 i s D457 (5 RS TR R B /K 5T, % TN TP 7
IRARANTRITR BE G540 B 20 A0 XTSRS 5 2 i — 2B BRI 55 A TR s B B, B it 1) 3R 370 3¢
S T BT R R WO S BRI AE BRI AN 8 o, J5 B A 10— 25 W ) etk - TR R gt
A3 TAE.

3.3 SRStk 3 H &R BN

L R TR RS T I b ) B A K B P A SR R A ST v A AR Y R 19 R I KR A E
T —E A EI SR 2R3 A X6 T b ] R /KR A 1 55 9 8 ) B2 5 TV 43 7 1 S T B2 SR L s Y
EAUE , = IS 5B B 22 8] = PR R A K K I R R, N 6~ 8 em/s FIEE] 1 em/s. =N
T BRI DX I B W R A T s 4 TR S IV PR i /N BRI 2R 7E 3.6 m/s AR PR IL XA T, 1
Hi Y R A K P AR T 3 em/s TS 0.44 en/s.

IR 1 AR P REAS VR SR S Yo ) R 9 2 A5 I 1) = L 5 B R R X B S 3 o, BRI S TR
HERR XU, A SR 52 RRAR /K A AR AR T 8 P 0 14 7K 3 T 45 A28, 3 DA A Kk s P 7K T 452 B s T S 4 | 7
TR AR B AR DI DL 18 M P 30 190 8k A kB AT [0 B K A A A A sk 7K 3l g R 2 R AR )
B A VR TR VR U R AR TS FREh v B A0 TR A K O SR i KRR A KT R AR
R IR ST AR KRG 14 728 /Nt Ry A AR IR A2 BR85S i S 3 T B i 4 o K A
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