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Abstract: Microcystis aeruginosa bloom is a major harmful Cyanobacteria bloom in lakes and reservoirs. Researches on
methods for prediction and forecasting of algal blooms are of important significance to mitigating harm of the blooms. Based
on the CE-QUAL-W2 model, indoor growth of Microcystis aeruginosa, a dominant species, typical of Cyanobacteria
blooms was simulated with the aid of the PIKAIA genetic algorithm for analysis of sensitivity of different growth kinetci pa-
rameters to its growth, and threshold of sensitive parameters. Results show that the CE-QUAL-W2 model is good at simu-
lating indoor growth process of Microcystis aeruginosa, and AG ( maximum algal growth rate), AS (algal settling rate) ,
ASAT (light saturation intensity at maximum photosynthetic rate) , ALGN (ALGP) [ stoichiometric equivalent between al-
gal biomass and nitrogen ( phosphorus) |, and ACHLA (ratio between algal biomass and chlorophyll a) are the sensitive
parameters that affect growth of Microcystis aeruginosa. Among them, AG and ACHLA are positively related to Chlorophyll
a peak, while AS, ASAT, ALGP and ALGN are negatively related. Besides, AS and ACHLA are positively related to the
time Chlorophyll a peak appears, while AG, ALGP and ALGN are negatively related. Variation of ACHLA can only multi-
ply or reduce Chlorophyll a by time, but it will not affect the time the peak appears. Optimal values of the six parameters
are defined as follows: AG=7.526 8 d™', AS=0.002 2 m - d™', ASAT= 102.774 4 W - m™, ALGP =0.000 5,
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ALGN=0.041 3, ACHLA=0. 125 8 mg - pg™'.
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Fig.1 Schematic diagram of the algae ecological process
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Table 1 Key Kkinetic parameters of Microcystis aeruginosa and basis of their values
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Table 2 Conditions of the laboratory experiment and methods adopted
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Fig.3 Measured data of water temperature and Chlorophyll a in laboratory experiment

2.2 AGEWMERERYFRE B Az=5 em, I EHEAZ 63T (242) x(7+2) = 36
2.2.1  MIA%&IS ARSI R R B R) .

HiTE 4 AT UL BRI RIS A Ax =10 em , A%



43 4

TRAERE S5 6T SE U0 3 AR 10— RO SR TRt B 26 K Bl I S B0 MR KB B - 271 -

70 cm

N|
g

2

e

Iﬂ cm

| 10 em |

B4 KEEBRNETEE
Fig. 4 Grid diagram of the tank model
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Table 3 Initial boundary values of the model
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Table 4 Critical temperature of the model C
K ! 8 AU
10.0 16.3 9.71
14.0 20.2 13. 40
24.0 30.0 22. 64
28.0 34.0 26. 47
32.0 38.0 30.25
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Table 5 Value ranges of the Kkinetic parameters of the algae growth
S8 AL B fE Y Rl 24 AL HfE YE R
AG d! 0.5~8.0 ACHLA mg - g 0.01~0. 40
AR d! 0.01~0.25 AHSP g m™? 0. 000 5~0.080 0
AE d! 0.01~0.25 AHSN g -m? 0~0.4
AM d! 0.001~0. 200 ALGP 0. 000 8~0.030 0
AS m-d’! -0.1~10.0 ALGN 0. 006~0. 160
ASAT W+ m™? 10~170
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Fig.5 Regularity of the responses of Chlorophyll a to kinetic parameters
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Fig. 6 Calibration of the model at 28 °C( WT)
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