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Abstract

Due to the distinct soil characteristics and topography of Taoyuan, early settlers developed
numerous ponds to retain more agricultural water resources, giving rise to a distinctive
irrigation system utilizing ponds as water storage facilities in the region. However, urban
development in Taoyuan in recent years diminishes the importanc of agriculture as a primary
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industry, many ponds have been gradually filled in and converted into land for construction,
roads, and other uses.

Nonetheless, with the increasing focus on sustainable development and environmental
protection, there is a growing awareness of the value of nature-based solutions (NBS) and
ecosystem services in urban green spaces. Ponds not only serve agricultural irrigation and water
storage purposes but also provide ecosystem services such as nutrient retention, flood control,
urban cooling, habitats, landscaping, and recreational tourism.

This study employs the system dynamics modeling software VVensim to construct a model
based on irrigation operation regulations, planned water allocation, soil characteristics of the
irrigation area, crop growth stages and periods, and other factors. The model establishes the
relationship between the canal, rivers, ponds, and farmlands in the Da-Lun Station irrigation
area in Taoyuan, simulating daily changes in water levels in the ponds and farmlands to evaluate
the storage capacity of the ponds.

After simulating the water level changes in the ponds, the study will determine the nutrient
concentrations of the water sourced from the main canal and rivers based on relevant water
quality assessment literature. The biogeochemical reactions within the ponds will be considered,
and the volumetric molar concentration conversions will be used to determine the changes in
nutrient concentrations of the water of entering, leaving, and remaining in the ponds. and the
nutrient retention capacity of the pond is evaluated.
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