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Assessment of Ecological Quality in Irrigation
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ABSTRACT

There are 17 Irrigation Associations in Taiwan, with a total canal length of 57,740

km. The irrigation canals widely spread in farmlands, supporting the productive,
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ecological and living functions.

Recently, the government has aware of the importance of ecological conservation
and proposed the “Ecological Diversity Promotion Project”. The irrigation canals hold
ecological function if they adopt the ecological working method or the near-natural
working method in canal renovation. However, the successfulness of the ecological
function by those working methods has to be investigated further.

For waterway studies in Taiwan, there is an emphasis on the rivers in either

ecological survey or quality assessment, but less study for the irrigation canals. The

success of ecological functions are based on high ecological quality. This study is to
develop an evaluation model to assess the ecological quality for irrigation canals.

The Fuzzy theory has been extensively applied in many fields. Using the fuzzy
theory and surveyed data from Chelan creek and Fartz creek, the environmental factors
(uncover ratio, canal-bed composition, protective bank material, bank slope, vegetation
cover ratio, water quality, and water depth), and ecological factors (fish diversity, shrimp
diversity, aquatic insects diversity) are taken into account. The overall ecological
quality and level among their membership function and weighting function are analyzed
by using integral fuzzy evaluation and logical inference.

Finally, the Kolin-YonChuan canal of Ilan irrigation association and the

Chuan-Long canal of Miaoli irrigation association are taken as study areas. It reveals that

the method can be used in canal ecological quality assessment for irrigation canals.
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