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Fig.2 Comparison of effect for four nutrient growth forms (g,—g,) in nutrient
dynamic model of red tide alga
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Fig.3 Differentiation of four stages in the process of red tide occurrence
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Fig.4 Global dynamic graph for nutrent dynamic model of red tide alga
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MATHEMATICAL SIMULATION OF RED TIDE OCCURRENCE
IN A CLOSED ENVIRONMENT

WANG Shou-song, LIU Zi—huang

(Department of Mathematics, Zhongshan University, Guangzhou 510275)

XIA Zong-wan, YU Bin
(South China Sea Branch, State Oceanic Administration, Guangzhou, 510300)

Abstact Based on a continuous cultivation model of microbes with continuous nutrient injection
in a nutriton box, a nutrient dynamics model describing the process of red tide occurrence in a

closed environment is presented as follows:

dE
T = le(E, — B) - ag(B)S)

%= rl—(y+¢)S+ eag(E)S]

)

where E is the concentration of nutrient and S is the density of algae. Four kinds of nutrient growth
functions are analysed and the different effects of nutrient growth speed on the red tide alga growth
are compared.

This mathematical simulation method describing the four stages of the whole process of red
tide occurrence is discussed by using the qualitative analysis method of differential equations. The
numerical computation scheme for differentiation of these stages is as follows: Draw the curves of %—f

=0 and s = 0, which differentiate the nutrient-alga curve plot into four areas; from the cross

t
points of those two curves and the nutrient-alga curve, the start time for those four stages can be
determined.
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