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Leung Chui Fan
Ch/RM(2)
Staff Motivation Scheme 2019
Experience Sharing on Deployment and Management of Artificial Floating Wetland in
Plover Cove Reservoir

What is Artificial Floating Wetland?

Artificial floating wetland is a floating ecosystem with local vegetation for enhancing the
water quality in local water bodies. It serves as a floating biofilm to abstract nutrients from
water, 1n particular phosphorus and nitrogen which may lead to eutrophication and other
water quality problems when present in excessive amount.

What Can It Benefit to Water Quality?

Water 1s indispensable to lives and water quality 1s certainly of paramount importance to
the well-being of individuals and society. While clean and safe drinking water can be
attained by sophisticated chemical treatment processes, protection of the raw water quality
provides the first and vital barrier to safeguard the drinking water quality. One of the key
1ssues about raw water quality in water gathering grounds is eutrophication, which occurs
when a water body 1s overwhelmingly enriched with minerals and nutrients, and thereafter
provoking excessive growth of aquatic plants and algae at suitable temperature.
Consequently, this process depletes dissolved oxygen level, suffocates aquatic organisms,
introduces unpleasant odorus and impairs public confidence on water quality and thus the
Water Authority. Being conscious of the importance to safeguard the water quality from its
source, we strive to introduce innovative and aesthetically pleasing means to alleviate
nutrient loading, lower water temperature and reduce light penetration into the water
bodies. Obviously, artificial floating wetlands which are designed to mimic the functions
of natural wetlands could be the solution. There are also numerous literature and studies on
the use of floating wetlands to remove inorganic and organic contaminants from
impounding reservoirs and rivers through a series of physical, chemical and biological
processes without disturbing the nature itself.

In addition to water quality control, the complexity of the ecosystem renders the artificial
floating wetland a wealth of plants and animals. The ecological refuge 1s capable of
enhancing the ecology stability, conserving and reviving biodiversity in the surrounding



habitats, as well as providing a long-term sustainability especially when facing the
emerging climate change.

Preliminary Deployment

Successful experience has been shown in other regions such as Singapore, Taiwan and
Hangzhou. A few years ago, our section, Resources Management of Water Science
Division, attempted to plant some vegetables such as convolvulus on a floating platform in
Plover Cove Reservoir. Unfortunately, it was found that the roots were mostly eaten up by
fishes 1n the impounding reservoir.

Albeit the obstacles, we did not give up. We solicited assistance and guidance from plant
experts and have invited a professor in Biology Department from a local university to help
us 1n 1dentifying the types of plants that can grow in sustainable, cost-effective and
aesthetic manners throughout the year in the local water bodies.

n November 2018, with the help from a dedicated team of ship crews, a pilot-scale
artificial floating wetland (AFW), with size of 1 meter x 1.3 meter was deployed in Plover
Cove Reservoir. Typically, there were a number of planting pots in a floating device, and
16 different types of plants such as water cress and bamboos were gardened either by
transplantation or seed sowing. The materials making up the floating devices are proven
safe and free from leaching hazardous substances. No pesticides and nutrients were applied
throughout the plantation experiments. The plant growth was monitored on regular basis
and the growth performance was determined qualitatively by their visual impacts, length of
roots and wet masses.

Challenge One - Pest Harm

Upon the deployment of AFW for one month, the plants gardened by transplantation the
performed fairly whereas the seedling did not seem very optimistic, presumably due to low
nutrient level in water of Plover Cove Reservoir which 1s rather a good sign to know. It
was observed that water cress, which 1s a popular edible vegetable in Hong Kong, grew
distinctly well. Nevertheless, challenges emerged after two months as a massive a amount
of ocaterpillars fed on the water cress and a majority of green leaves on the water cress
was gone, leaving only sapless stems. With the roots remaining intact, the water cress
could still manifest signs of growth but in a much less prosperous fashion. On one hand it
was disappointed to realize the prosperity of plant growth was too short-lived due to



pestsinfestation, on the other hand it was encouraging to see that the AFW could be used
for removing nutrient from water bodies naturally. Exploration of environmental friendly
methods to prevent pest infestation 1s one of the key study topics in our next stage of pilot
trial.

Challenge Two - Animal Disturbance

Apart from the pest harm, the AFW was also disturbed by animals four months after the
deployment. In late February, the ship crew reported that a certain portion of tall plants
were pulled out from their pots, leaving the roots dried under the sun for a considerably
long time. We 1nitially assumed the phenomenon was caused by accidental monsoon winds.
To our surprise, shortly after that the site was restored, the AFW was messed up again. In
view of this peculiarity, we began to speculate that animals in the surrounding habitats
such as turtles and crows might be the culprit of the incidents. At this stage, short fences
have been installed around the platform, together with a control platform without shielding,
aiming to nvestigate whether the plants were interfered by reptiles or birds. The
experiment 1s still in progress.

What s next?

With some plants shortlisted for sustainable growth, we are actively thinking to expand the
AFW gardened with snake plants, for instance. Apart from this, in pursuit of higher
aesthetic values, flowering plants such as Canna Indica will also be subject to field
environment 1n the next stage. Hopefully, after the year-round study, we will be able to
construct, manage and maintain an ecologically vital AFW.
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