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A Study of Watershed Environmental Assessment Model

and Its Application to Ecological Engineering Planning

Che-Min Liu™ Chao-Hsien Yeh? Hsin-Hao Lin®!

ABSTRACT In Taiwan, the demand on the implementation of the ecological
engineering methods is increasing due to the growing appreciation on concept of
ecological restoration. Therefore, this study proposed an assessment model to
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identify the watershed where is appropriate for ecological engineering based on the
natural, ecological, and social-economic environment in watershed, requirements of
the ecological engineering methods, and the potential value for tour and recreation.
With the aid from the model, the priorities of the candidate watersheds for applying
ecological engineering can be designated to achieve the objectives of watershed
management, including environment protection, disaster mitigation, and recreation
promotion.

The validity analysis questionnaires were first distributed and analyzed to
establish the assessment system, the analytic hierarchy process (AHP) of multiple
criteria decision making (MCDM) was then applied to analysis the weights of the
criteria in the system. With data collected from field investigations and analysis
results of geographic information system (GIS), the PROMETHEE method was
operated to conclude the priorities of the watersheds for the expert groups of
different background. To understand the impacts of changing weights of the factors,
the sensitivity analyses were applied to the three categories of assessment criteria.
Another method named EVAMIX was maneuvered to demonstrate the viability of the
system. Finally, a simplified model was introduced by selecting several important
factors from original system for the preliminary stage of planning.

Key Words: ecological engineering, multiple criteria decision making, geographic
information system, analytic hierarchy process, PROMETHEE,
sensitivity analysis, EVAMIX.



