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A Pilot Study on Economic Crop Selection for
Artificial Floating Islands in Urban Retention Ponds
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Abstract

Floating Treatment Wetlands (FTWs) are a type of easily deployable ecological
engineering system that improves water quality by cultivating hydroponic plants on
buoyant platforms. The purification mechanisms include nutrient uptake—such as
nitrogen (N) and phosphorus (P)—through plant root systems extending into the water,
removal of suspended solids (SS), and the degradation of organic matter by periphytic

microorganisms attached to submerged surfaces. FTWs can be implemented in
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existing water bodies and are adaptable to fluctuations in water level, making them
particularly suitable for urban detention basins where land availability is limited. The
system provides multiple ecological benefits, including water quality enhancement,
eutrophication mitigation, support for aquatic life, and the strengthening of a water
body’s self-purification capacity. However, in addition to installation costs, FTWs also
require maintenance expenditures. By cultivating economic crops on FTWs, it is
possible not only to purify water through the uptake of N and P but also to prevent the
release of nutrients into the water body through timely harvesting. Moreover, the sale
of harvested crops can generate income, thereby offering financial incentives to
support the continued operation and maintenance of this green infrastructure. This
model has the potential to establish a positive economic cycle for sustainable water
purification.

This study evaluates the suitability of various economic crop species for
cultivation on FTWs using the detention basin on the campus of National Taipei
University as the study site. Selected species include hydroponic vegetables or
economically valuable crops such as water spinach and lettuce. The study observes
plant survival rates and growth performance while concurrently monitoring basic
water quality parameters throughout the experimental period. The findings are
expected to provide valuable data for the management and operation of FTWs in urban
detention basin settings.
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