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A PHOSPHORUS CIRCULATION DYNAMICS MODEL IN
THE ECOSYSTEM FOR THE WEST LLAKE AFTER
DRAWING ,HANGZHOU

Pei Hongping Wang Weiwei He Jingtu Zhou Hong
(Hangzhou University  Hangzhou 310028 ,Chuina)

Abstract Focuses the researches on a eutrophication model after drainage of waste water
and drawing water from the Qiantang River to the West Lake,the state variables in the
model are phosphorus in algae cells .orthophosphate . phosphorus in detritus and phospho-
rus in sediment. The model describes phosphorus circulation in the ecosystem of the West
Lake, The results of model calibration and verification show that the model can reasonably
respond to the changes of forcing functions for drawing quantity and temperature of water.
The model has been used to make the forecasts of water quality in the different drawing
quantity. The predictions given by the model are also believed to the useful to comprehen-

sively harness the West Lake,
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Fig. 1 Distribution of the basins of West Lake

T ORMERNG KB . KRAOERMOEAR.SKETRHEMFES RS 8% FHRHA, KE
HWMB LR ERATHRE HERAMEN AR TRLE A EMLNES B MEERX

s B K I BLF £ .

Bk
\orswng K
Uprate

T

SEC
Death

T

ke 8

inflow

PI

¥%_ I 0

Minera

e | |

Dufluston ‘ Sedimentation

jzarion

P

H: BMEERATR

TEITHLEL B M

Sedimentation

Dutflow

Fig. 2 Structure of phosphorus circulation model in ecosystem of West Lake
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dPD/dt==DPD+ LPD+MORT PC—MINPD—

SETPD—PDXx (Q1+Q2)/V (3)

dPS/dt=SETPC+SETPD—EXCHP (4]

Hho1.Q2a 5 M R 3l kiR T H B3k &.LPT A LPD 3 TS KER T RIBESA
BN EREE R SR R ’.DPI W DPD B35 KB MRS ARN ERE L E R
niE.

2.2 HENE

221 BMEBERUPxPHYT) BHEVHEREMPESERLEMN S . BEERATRESERM
FTEEHRHKRZ XX ETH Michaelis-Menten S0 F AX MR, NEBELERYERLXELRE R
MR E TR E K IR E R B o O R . K AR

UP = UP,., X FP1 % FP2 (5)

FP1 = (FPAn, — FPAY/(FPAm, — FPA..) (6)
FP2 = PI/(PI + KP) 7

FPA — PC/PHYT (8)
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EXCHP = KEX x (MINPS — PI) [14)
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Table 1 Model parameters
T = By WE | &5 e B HE
Syinbol . Meaning Unit Value || Symbol Meaning Unit Value
UPree  BESZHHIRTRRA I KSR 1/d 0.01 |FPAma WH R 580 g/m®  0.0143
KP WM Michaelis 33 g/m?  0.022 | FPA» WAEHBRESHS g/m?  0.002
rd  WEHPHERFISNS LE — 0.38 || fml EmIWMEEZEHE — 1.15
KEX K5ty E®Rrkii 1/d 0.02 || VS1 RRTEREK m/d 0. 05
Kmz 20CHREEHTILE 1/d  0.0025) VS2 WREIIRERE mid 013
fm2 KdMBERY — 1.15 | Eml 20CHBRy{E* 1id 0,022
rs ESRRRTCHEBFSL HEE - 0. 18 Vo Ml m! L1l
Kd  20CRAAERLH 1/d 0. 35 D EfkE m 1.56
#d CHEERCHEERY - 1.02

AW R ER LG E, T EWE SDOMENERE RAMERE SR (TPIRN#
HER LA In(SD)=8.777—1. 025In (TP G . NE 2 o I AL B AR Rk T MBI K EME SRR
TRBHAHSEAIE BRAFTERTHHAEMEIMET 2 S UREXNEREFT ER—R
MDA R 3 EERE R PT SR I B B R B R S A M MR B (V) P B RS B R E (OB IR A
TEEMREAERRR. KA.

Y% = 12, (Y, — YOO mi/ Y. 7 100% (15)
R(Y) = (Y, — V.0 /¥u £ 1004 (16
A(%) = (Y;.mx - Yu.l’ml.)n'lryll.m K 100% (17)
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#3 MTIFERFERBREE D

F2 WMBRETREIHE (g/m) Table 3 Three main calibration indexes
Table 2 Initial values of the state variables in the of state variables
modei WL Y B A
PC PI PD PS PC 4.70 n 13 1. 29
0. 0351 0. }065 0. 1041 138. 92 P 7.28 9, 29 §. 15
PD 7. 25 —B.03 4.02
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Fig. 3 Comparison between observed ( } and simulated {-=-+) values of transparency,chlorophylly a.total

phosphorus and orthophosphate in the West Lake.1989
M 2pg/, BRERBENS SIKBEREAENT RS B BREFTFRLSX RS BMLAK T ERE
BREHTEENXE.

B F S E LK P LR AL B T K S B K EME R S B A . F3KB AT 334101
2. 66 10"t B K i o IE BERR £k M HE Lh R 31K R 0 B 2 510 FH 0. 00058mg /1 0. 00084me /1, BN 5+ BIF 85
7o 413 6%, RIS FEHEHBRREHYRUMNBREERA . XEN. CRAEHEYHKY
REEEZ—.

MBI AE. P REERETZRENEAERDEEREN TSR ENER . S 2PN EE
SRR AN REEES LR B TR T EREO N AN A - BRI UEEEERGL. B
AR E . SERARES L A ERN1/ 3R/ 200G, (1980 K B 3K,. B A -1 i
R R GRORE MIBENIER S, B L1320 HYE SHENFEFHEIIHSE
0.9 43. 4. R R 2« HEEFEFHE?S TR20.54M20. 220 ERBEL MW D5 TR 015
18 4%, BBRHE I S FI T RET 20. 524 30. 10 AT I BB T B KBNS RETFHES.,

B4 SRR TAERSEENELTN s FRLERMERKAREERNTLEN
Table 4 The predictions of water quality in three Table § The prediction of water guality in the

quantity of drawing water dilferent quantity of sediment removed

Chla PO,-P TP D Chla PO,-FP TP sD
{peg/1} (mg/1} {mg /1) (cm) fug/l)  (mg/ly (mg/1)  (em)
I 78.2 . 0061 0.115 50. 5 ¥R 76.5 0.0067 O0.1096 53.4
] 7.5 0. 6067 . 108 53.4 B /3R 60.& 0.0059 0.0B71 66.7
] 6.2 0. 0070 0. 106 54,7 BEH1 208 54.2  0.0054 0.0766 76.6
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