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Application of Genetic Programming to Establish
the Environmental Response Function for
Taiwan Salmon
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ABSTRACT

The genetic programming with data classification is proposed to identify the
functions to project the effects of stream temperature and flood on Taiwan Salmon.
Taiwan Salmon is the land locked species, which can be found in the lowest latitude in

the world. Thus, it is an important indicator for Taiwan's ecological conservation. Taiwan
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Salmon is very sensitive to stream temperature, and ‘can not exist with stream temperature
higher than 18°C. The ChiChaWan Creek is the important habitat of Taiwan Salmon.
Stream temperature more than 17°C has been observed in some stream sections in recent
years. Besides, it has also been observed that population of Taiwan Salmon is reduced
significantly due to flood flushing them to downstream and causes death. Recent research
suggests that climate change may result in higher stream temperature and increasing flood
in Taiwan Salmon’s habitat. Thus, it is very necessary to develop functions to describe the
effects of stream temperature and flood on Taiwan Salmon’s population. A new approach
is proposed to identify the functions by using genetic programming with data
classification. Data classification is applied to divide fish population into different
categories according to magnitude of flood and temperature, and then genetic
programming is utilized to develop functions for each category, respectively. The results
indicate that the proposed approach can successfully develop functions to provide
reasonable predictions of Taiwan Salmon’s population based on given temperature and

possible flood.

Keywords: Ecosystem, Ecological modeling, Heuristic algorithm.
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