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Abstract

Taiwan is comprised of a number of islands. Most developments in Taiwan are, to
some degree, related to the coastline. Given the guidelines for economic development and
environmental protection, conflict between coastal resource preservation and coastal land
development is inevitable. The development of coastal environments, in addition to
considering techniques for hydraulic engineering and economic benefits, should also
effectively evaluate the impacts of development on the environment, landscape, and
regional development, thereby providing a reference for policy decisions. Moreover,
given the unstable characteristics of coastal environments, the concepts of ecological
planning, multiple criteria decision -making, grey system theory, and fuzzy theory can be
adopted when evaluating land development and management policy, enhancing the ease
with which one can identify reasonable and effective strategies for sustainable
development. However, most studies of coastal environment planning are primarily
related to the value of the coastal areas, with further studies elaborating on qualitative
descriptions and applying land use suitability analysis to the managerial measure of
coastal development. Quantitative investigations of land development and land use are
rarely pursued.

This study applies analytical methodology based on ecological planning theories to
generate a comprehensive system for planning and evaluating coastal environments. This
proposed methodology comprises the gathering of managerial criteria, multiple criteria
evaluation, and multiple objective programming. To overcome problems of a lack of data
due to the geopolitically sensitivity of coastal areas, insufficient representation of criteria
and the technical problem of the ev aluation, the concepts of a fuzzy semantic scale, and
grey system and fuzzy theories are introduced. The fuzzy evaluation by professional
collective cognition is utilized to decrease the differences in subjective resulting from
individuals. Overall, assessment results for management of coastal environments and
resource utilization can address real -world environmental phenomena.

Ecological planning theories are utilized to determine ecological and environmental
conditions, physical environmental conditions, and socio-cultural environmental
conditions. These three categories are adopted as the criteria for evaluating the potential
of coastal land use and development. Fuzzy multiple criteria evaluation are applied to the
evaluative system of multiple hierarchy.

Given the premise of striking a balance between ecological conservation and economic

development, the four goals—ecological conservation, water pollution prevention,

landscape and economic benefits—are adopted as four functions, whereas the solution,

obtained by compromise programming method, will be a nondominated-solution, thereby
achieving a balanced utilization of environmental resources. The impacts of land use are
assessed using different environmental factors in sensitivity analysis, and this data then
serves as reference for future quantitative study of coastal environment categorization
and to establish a tool for monitoring coastal planning.

The coastal area in Hsin Chu, including the Hsiang Shan Wetland, is adopted as an
example for the empirical study, with the aim of providing a reference for policy decision
makers when planning coastal development. Finally, th is dissertation illustrates the
applicability of the comprehensive system in the dominance of land use and the
optimization of land use development, allow the data to serve as an appropriate reference



for management and utilization of environmental resources along coastal Taiwan.
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