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ABSTRACT

A water resource system dynamic model was built for the Taoyuan Tableland by integrating
functions of various water supply facilities and all sectoral water demands to investigate climate
change impact on the water resources system and assess the effectiveness of different adaptation
measures with indicators including vulnerability, availability, resilience, and the number of
irrigation fallow events. Under the SSP5-8.5 scenario in the mid-term, the Taoyuan Tableland is
expected to face increasingly severe water supply challenges due to reduced runoff, more frequent
irrigation fallow, greater deficits and decreased availability in public water supply. To mitigate the
impact on regional water resources, four individual adaptation measures, including pond dredging,
use of pond water to supplement public water supply, reservoir dredging, and rotational irrigation,
and one integrated strategy incorporating all four measures, were proposed and assessed for their
potential to enhance the resilience of the water resource system. Under the SSP5-8.5 scenario in the
mid-term, applying the pond dredging measure can effectively reduce the deficit in agricultural
water supply and enhance stability, though its benefits in mitigating the impacts on public water
supply are limited. With the integrated adaptation measure, the public water supply deficit can be
significantly reduced, and the number of irrigation fallow events can also be lowered. The
vulnerability indicator of public water supply can be reduced from 1,630 %-days to 701 %-days; the
resilience indicator can be shortened from 36 days to 20 days; and the availability indicator can be
improved from 82.34% to 91.8%. Moreover, the irrigation fallow events in the first cropping season
can be reduced from eight to one. In response to the impacts of climate change, the integrated
adaptation measure can effectively enhance the climate resilience of the water resources system.
Further incorporating benefit—cost evaluations in future studies will improve the overall feasibility

of these adaptation measures to support decision-making.
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