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Experimental evaluation of light strength and water quality
affecting algae growth—A case study at the tidal pool beside

Lin-Shan-Bi fishing port
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ABSTRACT

The paper develops a non-invasive image system to measure the
cover rate of marine algae on bricks with wavy or coarse surface under
different light illumination. The tidal pool beside the Lin-Shan-Bi fishery
harbor is chosen as a research®base to study the environmental factors
affecting algae growth. Habitat suitability index (HSI) is figured out for
the environmental factors:and is used to establish a habitat suitability
model. The proposed model . can'bé applied to estimate the growth of
marine algae in the northern Taiwan. waters.

The properties of seawater are slightly different from four seasons
and all observed positions. High relationship between the cover rate 25%
of marine algae and temperature, salinity, and soak time of a brick is
connected to establish a habitat suitability model. The cover rate
predicted by the proposed HSI model shows accurately agreement with
real one by a high correlation coefficient of 0.74.

It is assumed that the water quality conditions in all pools are
controlled to be almost invariable by air condition and a circulated system
in the indoor experiment. The initial growth of marine algae during the
first 1-40 days highly depends on the relative light strength. Therefore,
mean leaf length of marine algae can be expressed by the exponential
function that can give a high prediction to mean leaf length by a relative
correlation coefficient over 0.94. The increase rate of growth of marine



algae exponentially decays with time. The empirical expression in form
of negatively exponential function has a good prediction to the increasing
rate by a relation coefficient more than 0.92. A linear relationship
between mean growth rate of marine algae and relative light strength was
obtained to have a correlation coefficient of 0.96. Considering both the
light strength and natural growth of marine algae the resulting empirical
formula can provide a good calculation on mean leaf length by a
correlation coefficient over 0.95.



