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B¥ w9 Jyird L4 . b}
WA K ERKE Fmax 174 1.27 LRNE
PR Rk Fomx mg/mg 0.015 xmf12}
¥R Fuin mg/mg 0.001 x#k[12]
L APy mg/mg 0. 00628 Xm12]
TR Bk Rt UPas 174 0.005 LW
WHAEH K 1/m 0.77 KENG
WX R AN KN mg/L 4.0 LRME
T B R B B KP mg/L 0.35 LW
¥EEMBERE Ton c 30 LHWE
B4 4 AR R i MR KL pE/{m5) 300 LR
PR W sh b M AR G e mg/mg 0.26 LEM
Bk s IS AR KZ mg/L 0.5 ERME
ik 2 3 P, mg/{m*-d) 2.81x10732 LRWNE
MR P, mg/{(rm’-d} 1.83x1073 LERME
K R Q m’/d 1.56x107 Jemk(13]
MEAER v m® 4,43 % 10° Jcme(13]
BAMEMAE P, mg/(L-d} 0.0029 f13]
WA A FELH Ma o mg/L 0.17 Ikk[14]
ol LBy Kot mg /L. 18.0 30 (14 1L
#£2 WA REKNBAEEE R
Tab.2 The comparison of numerical methods for differential equations
Wi Nt B
EXR A —Br /5 FHaE
BBRRARX — M Bk B
LR ol 13 ok #RHRE
P JeAE — B R Bt 8 EHRE

1.5 EFEEE(E1)
1.6 THRMBRMENERSE
HEEEE R AN SR KR S ERBRESHERE, MALRA3)EA6)T

MR HmEL. R, RESKNEEFEENTHARRAARARRE, LPAHEEN. &
B, AFIAEE W B T ERE A hE— R OE. MBI 12 2R RBEE , WESIR R



152 B m # ¥ 13%

ERFEEXR(HNRAE XN 1000 £5) 81 E
T IE o M AT 4L B o, 7 SR FE R A
MR TS HEBROBE. A XRATREA
BRARANERBRENRFMEEHEH =K
FHARRBEEN T,

AEFEE, B THRAR B8 KB P
Y OtRIRE SSPRET Lk kkE %
BAMARCIBERSHE. R, MELRL
R Q)G AR(HFEHEAER, WA ()M HE
BETHEE, A EEBRASETRT LRY
WEBARS, KAl By ISR 09 R A I B 8
R.ERERPBHFARE, AR HA R, BEN
HEREBERA. MDD RAEXRE, —BE
187 3 0 2 TR =045 P 167 B0 o A I B i A S G
FE, SREEKNBIAZFETHRERGHA
MR RO T EER BN, E—SERT . AE
HEEETHHBUETHRERESEXRERK

1 BFREA HWRE.
Fig.1 Flow chart of the simulation W TRETENRRERERAL()NE
B AECRAT TS

BE KR FRSHYEE OLEBESSECR AL EM B AE AN B, T8
FANY B BB, R 4B B B TR

WIERHAIB (21, 02}, 01 0 2 WHERAMBEE. K ¢ BE SRR BB S
WIS, FFBRER B (2, 1) NBAR P, R, RALH AR P, W48, HEHES 1, WH
BT A RN ERE - B R A L, SR A AR B
EHH%.

HAR P, SEVHR(RREF KN Tk R 4 ESHBRA A J) AR ROk
ERROBE . SEARADRNEESHTAR), 85 LG N~ RRE G T a8
e EEA A AR SRR, R, B —F+ 1 A MBS A B ER AR,
i—+ARSXOSARNERMBELN,RA T HARGANA FHE FHAEA DL
BB BT AT, AW S Bk B A, AL T ik M A B8, a2 T
B K BN 2 R S R SR R — B, BB R T O SR P s
R R [ SO, B R R ALA TR RET RER TR T RN HE B E (X
o P TSR RO AR ) RO A T 3k E— B E IR TR LA K R T
FRERRRE AR HTASRSERNEREY R

AR A BRI AHE , N T R A2, K E b SRR, 2 30R I T S0RP RS BUE,
76 O AR T SR L BLA Bk 2 (], B & A RO Bk R T B AR AL




258

agze ERVRE TS bl

2 BHER S

RIELEERNEE, RS THENER, 253 KB F 6 PRAEQHETEET, KA,
RER 1 -SHRBREEFEHE > KE RS TRES SHFRKRRIFNER. X6
#ARBEARE AR, RSP R RN 2 s N RERESHEE

A9 Hasn B 3 B , L B B PR BE 5 M R (B B X R 4 BT

o

1: 600 GO0

A2

R R g T ESHE

Fig.2 Location of the sample sites in Taihu Lake

FER S, EWE R R &4 A PR - RN RELTHEITE.

iy L BT U0, A0 B 057 M 0 o SRR SR A B A 5 B AL, BRIV ER B 5%
WENENESTREARE L ER, HWEEHBREEF BN, HAXNERZ 0L
%, ECRTRENMBEEGHL T (FSEESERASIATE-RONEH)  RHH

EREAUERN.

AR 3 FIE 4, RABAWE S WRE FM LR RET R AL
EFEHE. EAN, TRNFRERAEKEENSFETERBTERENE, WXk
W MK WA S RE P NBREGE —ENER, ANBEEREELRENEH

% 30°C, ARG LW , 2 LR H o o SRR T AL




154  owm ® ¥ 13 %

100} 1007
o . 1 <
B 8] e ilnfid - 5 w0 . ()
B 807 —— MR ;é &0 ——
% a0 &8 0
& #
w2 w20
L v o T T T a L v T >
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
I (KD IR CAD
_ tad e
4 160] -
-6_“04 1 160]
E ] Tt MR S o] —— iR
= 120]
ot 100] > sy @ QW —— @
pod
% o %
0] X o
w o %
0 R i e I =
0 60 100 150 200 250 300 350 400 90 50 100 150 200 250 300 350 400
(LIRS R fia] €A
200 0.47
ﬁ:W ~ —— R
- D BT TS 3 —_ o
E:g L © g W
~ e v MRRE ~ 2
el et ™
fw i
1,'& 407 "
e
[+) > T r * [1 X1y T T T T - Al
0 S0 100 150 200 250 300 350 400 T 50 100 150 200 250 300 350 400

I (KD Il CRD

3 AERBARLETEGUHUBENTNRE T
(D1gRE (BR8N (O3#EE (D48 (e)sHEE (D8RR
Fig.3 Comparison between the simulation and measurement in different samples
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Ecological Simulation of Algae Growth in Taihu Lake

XU Qiygjin QIN Bogiang CHEN Weimin CHEN Yuwei GAO Guang
{ Nanjing Institute of Geography and Limnology, Chinese Academy of Science, Nanging 210008, P.R. China)

Abstract

This paper presents a modified ecological model of algae growth in Tathu Lake and its novel
numerical algorithm. In this model, many important factors, such as the water temperature, to-
tal nitrogen, total phosphor, the biomass of the zooplankton, radiation, etc., are taken into ac-
count for the growth rate of the algae. Moreover, the mortality rate of the algae is considered and
modified according to the value of water temperature, total phosphorus and the biomass of the al-
gae. As a result, a more accurate description of the behavior of the algae is obtained. The perfor-
mance of stability and accuracy is very important for the correct simulation procedure. A numeri-
cal algorithm that has the property of absolute stability and second-order accuracy is proposed, and
is used to solve the partial differential equations in the ecological model. In order to perform a fur-
ther validation of the model, the field-measured data in Taihu Lake in 1998 are adopted in the
simulation. Because only one set of the field-measured data per month, i.e., total twelve sets of
data are available, estimated data of every day are required to perform the simulation correctly. In
this paper, the estimated data of the water temperature, total nitrogen, the biomass of the zoo-
plankton and radiation are obtained by interpolation method. In the ecological model, there is a
direct coupling between the algae and total phosphorus; therefore, the estimated data of phospho-
rus can not be obtained by simple interpolation. A generalized fitting method is then developed to
solve this problem. With this method, the characteristic of the total phosphorus obeys the ecologi-
cal model. Meanwhile, the values of the simulated total phosphorus are approached to the field-
measured data optimally. Basically, the simulated results fairly agree with the field-measured re-
sults. Explanations are given to some distinct differences between the simulated results and field-
measured results. It is demonstrated that the ecological model and the algorithm are reliable and
efficient for the simulation of the actual ecological behavior of algae.

Key Words Taihu Lake, growth model, ecological simulaton



