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Ecological Model of the Effects of Drawing Water on TP Concentration in Sanyang Wetland

ZHANG Xiu-feng"?, TONG Chun-fu', LU Jian-jian'

(1. State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200062, China; 2. Institute
of Hydrobiology, Jinan University, Guangzhou 510642, China)

Abstract: Using STELLA software, a model was constructed to study the influences of drawing different types of water to Sanyang
wetland on TP concentration of water body, and simulated the change of TP in water before and after the exterior pollution sources
were cut off through the model. Results showed that when the exterior and interior pollution sources coexisted, the current TP
concentration would keep on rising, the water quality continued worsening, and even if better quality of water, such as Ill, IV and
V types of water quality, were introduced into the wetland, the TP would continue increasing, up to 890.57 mg-m=, 891.06 mg -
m~ and 891.57 mg+-m~= after 230, 260 and 282 days later, respectively, and exceeded the present TP concentration. If exterior
pollution sources were cut off, the increasing rate of TP in water slowed down, but the TP in water maintained rising since the in—
terior pollution sources, the current water continued deteriorating in 270 days later, with the TP being 1008.31mg +m™=. The TP
would be 890.67 mg -m=, 892.00 mg-m= and 890.59 mg-m= when V, IV and Il type of water were introduced 300 days, 318
days and 342 days later, exceeding the current concentration. These results implied that cutting off the exterior pollution sources
by drawing water to the wetland only played a limited role to solve eutrophication problem in Sanyang wetland.

Keywords: wetland; water pollution; nutrients; eutrophication; ecological model
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Figure 1 Sanyang wetland and the location of sampling sites
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Figure 2 STELLA model of water TP in Sanyang wetland
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Tablel Equations in the STELLA model

AT

&I

A il

P1(t)=P1(¢t-dt)+(E+C-A-B)dt

P2(1)=P2(t-dt)+(F-G-H)dt

P3()=P3 (+-dt)+(I-J-K)dt

C=VRXA2XP2/V1
F=VSXA2XP1/V2

I = UPmax X (PFAmax-P1)/(PFAmax-PFAmin) X P/(P+KP) X P1

E=WIV1 A=QXP1/V1
B=VSXA2XP1Xr/ V1
G=VRXA2XP2/V2
H=VBXA2XP2/V2
J=P3XVS2XD

K=P3XQIV1
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Table 2 Parameters, state variables and initial values in the model

Ry X FLAL Bl V5

Pl IKAR T e mg + m® 610 S

P2 JEE Ve A B i mg + m” 4 408 000 D]
P3 il LA B mg + m® 35.1 Skl

P IEEIR Sk mg * m” 480 S

w B fif mg e+ d’ 30 000 000 BIE

0 IRAA SR R m’ - d’ 1 000 K IE

vl T HAR AR AR m’ 8 250 000 Dl
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UPmax TSN P oF 9 (1) o KA R 1+d? 0.01 Skt
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KP FARERBE Y Michaelis ¥ 44 mg * m” 22 SCERE
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Table3 Comparisons between observed and simulated values of

TP concentration in Sanyang wetland

INTa)/d Sl /mg + m? Bt /mg » m®  AIRHR %
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Figure 4 Changes of TP concentration in water after drawing
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different water
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Figure 5 Changes of TP when different water poured into after

cutting off exterior pollution sources

3 itig

AR EA 2R, B B 5
K I BT IR KA RS R SS9

HOBVE KRR B — I L, TN va i
K B A5 B B SRR ARG BT B R R . 4K
MZAEHEXT T PR TS Y™ 5 I W5, AN
15 PRSI LUG , OB s SRR P9 6 e A
T KARAT 22 R A B SRR Bl 5 KRR A 12
PRI A U8 A2 0 i 5 S 0 o 1) 5 R ZEDCUE RITRE i
15 gLy R A F A M e s SRR AR 2
X IKAATE B R tts) JR K AR T A 75 YL T

K STELLA #RAAA 5 T I = 5610 b 7K 4 5
Tl P88 o ) A8 R O AR | 28 01 W L A R T BR MR
FTE LT, K A BE G, SRR B ks K B B
B 5 THBRAMETS YL J5 |, SRR AR B I 32 R R
SRR EAR RN AT LK, TR YRR,
IR A Sk 0.27%~0.60%, F314 0.38%),
RS MIEAS B3 6, AANEA T P I E B Ek R A 7K AR A
BRI, 1L &S TR RS S A BI B gk,
DR, Bt — AP 4 = BE K TR, A FE T BR AN S
YURG | ARAE ) WS TG U6 B 18 s S 7K A= A=
DARYGE, Pl [ 5 XK B g eDte.

4 ZEig

X = PRI K AR N SN TS e B DL T B A
UMY, A 51K T7 ORI B = R A 7K 5]
BRI B SRR A Bk, TR IR TS
JE G 1K KA Sl e JEE A8 A B RRARL 8 R m] T AT 13
T EETRIRES

SE

[1] White J S, Suzanne E, et al. Sediment storage of phosphorus in a north-
ern prairie wetland receiving municipal and agro—industrial wastewater
[J]. Ecological Engineering, 2000, 14(1):127-138.

[2] Jorgensen S E, Vollenweider R A. Guidelines of lake management, Vol-
ume 1: Principles of Lake Management. International Lake Environment
Committee and The United Nations Environment Programme. 1989.

[3] Jorgensen S E. A general model of nitrogen removal by wetlands. In:
Mitch W Jed. Global wetlands: Old World and New[J]. Elsevier Science,
1994, 575-583.

[4] Jogensen S E, Bendoricchio G. Fundamental of ecological modelingM].
Elsevier,2001. 280-289.

[5] Malmaeus J M. Development of a Lake Eutrophication model[J]. Eco-
logical Modelling, 2004, 171(1-2):35-63.

[6] Jorgensen S E. State the art management of models for lakes and Reser-
voirs|J]. Lakes and Reservoirs: Research and mangement, 1995, 1(2):
79-87.

[7] Marco A Janssen. An exploratory integrated model to assess manage-

ment of lake eutrophication[]J]. Ecological Modelling,2001, 140(1-2):



928 SRABIAESE . 5 KO = B K (A BV 0] (19 2 A5 AR B 5 20054F 10 H

111-124. New York: Elsevier Scientific Publishing Company,2001. 3-10.
[8] EEIFE, Jl/INGE, s B A B F AL P HOAR e B [12] FEULF, FEGELE, (146 4 55 FUN PG5 KIS A= S R G BEGFA
[J]- AT Rl242.2002,14(3):273-282. ). AR, 18(6):648-653.
[9] Wang N, William J Mitsch. A detailed ecosystem model of phosphorus [13] Z& A5, KT P RIS K I S TRk 2 AL S P s R
dynamics in created riparian wetlands|J]. Ecological Modelling,2000, [ Rl4,2002,14(3):193-202.
126(2-3):101-130. [14] Yoshida T, Fukushima T. Mathematical model of phosphorus release
[10] Renan U Goetz, Zilberman D.The dynamics of spatial pollution:The from lakes sediments[J]. Environment International, 1982, 7(2):143-
case of phosphorus runoff from agricultural land[J]. Journal of Econom- 150.
ic Dynamics & Conirol,2000, 24(1):43-163. [15] Boers P C M, Raaphorst W V. Phosphorus retention in sediments[J].

[11] Jogensen S E, Bendoricchio G. Fundamental of ecological modeling[M]. Wat Sci Tech, 1998, 37(3): 31-39.



