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ABSTRACT

Traditionally, water demand is treated as a “given” that cannot be altered by the
utility in water resource planning. The focus of regional water planning is mostly on water
supply problems, such as reservoir operation, and supply developments. Demand on per
unit area or per capita basis are usually used for regional demand estimations so that
spatial variations of related factors are neglected. The recent trend shows that
developments of new water supply become much difficult from the environmental
awareness and the government budget deficits. Demand driven water resource planning
becomes more important and attract more attentions.

Water resource planning based on preset target scenario, such as water master plan,
is not flexible enough to respond to future challenges from abrupt changes such as severe
droughts, rapid economic development and population growth that may alter the preset
water demand patterns. These changes in water demand side cause more uncertainties in
water resource planning. This research establishes a decision support system framework
for regional water resource planning. Geographic Information System (GIS) was used for
capture the spatial variation of the relevant factors in water demand estimation. Database,
model base, and user interfaces are integrated into a system for scenario based planning
environment. With impact information reported for different scenarios, effective decisions
may become possible from the better understanding the complexity of water resource
systems. A prototype of the proposed framework was also build for the pilot study area in
Taiwan. The ChiNan area in southern Taiwan contains the largest irrigation command
area of the island, two major cities, and industrial parks of both high-tech and traditional
manufactories.

Keywords: Water demand and supply in a regional water planning, Decision support

system, Geographic information system.
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