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Abstract: Light intensity is a very important factor for algal growth as one of essential resources. In the nature, a number of algae
species live together in water. The population of algae species, who has the advantage of acquiring light, will gain the population, and
vice versa. In this paper, a competition model, based on the former uni-species model, was developed. Through numerical
simulations, the mechanics of hydrodynamic turbulence on species competition were tried to be explained. The simulation results
revealed that migration abilities of each species and the growth rate determined the advantage species in calm water and in turbulent
water, respectively. In addition, the modified dynamic self-shading accorded the simulation results with the reality, which not only
expedited the advantage of Microcystis in calm water but also restricted the unlimited population increase of Chlorella in turbulent
water.
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Table 1 Parameters in the mathematical model
ZH Kty Lp 2% 30k
I 1000 umol photons/(m*s) -
Iy 277.5 umol photons/(m*s) [16]
I 10.9 umol photons/(m*s) [16]
Kog 0.6 1/m [15]
ke 0.034 em?/10%cells [15]
ke 0.7 em?/10°cells [15]
H 40 umol photons/(m*s) [15]
cl 2.625x10° kg/(m pmol photons) [18]
2 -2.75x10 * kg/(m*-s) [18]
3 1.58x10° 1/s [18]
c4 0.0164 kg/(m*-s) [18]
D, 43200 s [17]
Pmin 996 kg/m’ [17]
Pmax 1130 kg/m’ [17]
Pu 998 kg/m’ -
Proc 998+0.7 kg/m’ [19]
Agell 20 % [19]
Pgas 7 % [19]
g 9.8 m/s* -
Depth 18/3 m [17]
r 100 pm -
PMmax 0.008 1/h [15]
PC.max 0.05 1/h [15]
I 0.004 1/h [15]
Ic 0.006 1/h [15]
Ve 0.00001389 m/s [15]
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Fig.1 Model predictions of competitions for light between Microcystis and Chlorella
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Fig.3

Model predictions of competitions for light between Microcystis and Chlorella in turbulent water (D=400cm*/s, Depth=3m)
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