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Abstract

Abstract

In the last few decades an excessive increase of harmful algal blooms (HABs)
the rapid increase of microscopic single-celled organisms that cause harmful effect
occurred in coastal areas and in estuaries as well. Due to production of high biomass
and toxins, the occurrence of HABs leads to deterioration of aquatic ecosystems and
negative effects on economy, people health and recreation activities. To overcome
these problems, prevention of harmful algal bloom in estuarine water is urgent.

The aim of this study is to show successful strategies to prevent HABs and their
negative effects in estuarine water as a coastal place which receives many pollutants

from different sources.

Successful prevention strategies are built on an understanding of the causative
factors. In this study, pollutants from industries, urban places, agriculture/aquaculture
and atmosphere are proved to be causative factors of estuarine HABs. Then,
successful prevention should start with the prevention of pollutants from these

sources.

The principal instrument that estuaries’ countries should use to prevent industrial
pollutants is the Clean Water Act established by lawmakers to help in reducing the
amount of pollutants entering wastewater treatment plants and, consequently, reduce

the amount of pollutants flowing from these plants into the estuary.

Agricultural/aquaculture runoff from cropland, pastureland, and animal and fish
waste has been identified as the single largest source of water pollution. Here the
application of best management practices (BMPs), the use of animal waste as fuel for
the production of electricity, the control of animal and fish feeding and the use of
riparian buffers, could substantially reduce the negative impact of agricultural/

aquaculture pollutants to estuarine water.

Urban pollutants can be prevented first of all by changing our way of living, and

the way we interact with our surrounding which means keeping our places clean,

viii



Abstract

urban planning, and stormwater control in order to reduce its velocity and remove

some pollutants using plants in recharge basins, wet parks and vegetated swales.

Atmospheric pollutant deposition can be prevented by controlling industrial
emission, such as using electric vehicles, walking, cycling, using mass transportation
when possible, replace incandescent light bulbs with compact fluorescent bulbs,
recycle newspapers, aluminum, and other materials, plant trees and support much

stricter clean air laws and enforcement of international treaties.

Pre-reservoirs are also useful for pollutant prevention because they are
constructed in the entrance of the estuaries where storm water is temporarily stored.
The water quality is checked after the storm. If the quality is acceptable, then the
water is allowed to enter the estuaries through a pipeline, if it is not acceptable, then

treatment is required.

In estuarine water, some techniques such as mechanical, electrical and chemical
so called traditional techniques are useful in the case of emergency to remove or kill
some harmful algae even though they are generally not selective and they cannot

intrinsically resolve the problem.

The most important and sustainable strategy is phytoremediation because it uses
natural plants to uptake and remove pollutants in water. In this study, we talked about

floating bed as one kind of phytoremediation using floating rafts to support plants.

Five emergent plants have been chosen such as Typha angustifolia, Iris tectorum,
Ipomoea aquatic, Phragmites australis and Canna generalis to show how the use of
plants for water pollutants uptake is possible and sustainable. Nitrogen (N),
phosphorous (P), biochemical oxygen demand (BODs), chemical oxygen demand
(COD), Copper (Cu), Mercury (Hg), Cadium (Cd), Arsenic (As), Chromium (Cr) and

Zinc (Zn) are the pollutants chosen to show that these plants can uptake them in water.

The study showed that all these plants are able to uptake and remove all these
nutrients/pollutants in water at different rates because of medium factors, plant

preference and duration. Iris tectorum has been proved to be the best of all pollutants

1X



Abstract

uptake, stressed environmental tolerance and environmental adaptation. In conclusion,

all these plants are recommended because their uptake capacity is good.

In order to prevent HABs successfully, marine policies are also needed. Law of
Sea (LOS Convention) established in 1982 and the 1992 Convention on Biological
Diversity (CBD) are the most needed by countries with estuaries to protect their water
against new introductions of HABs or pollutants. Education of population about
HABs prevention is required in order to protect the population against HABs
consequences on the one hand, and protect estuarine water from pollutants and

introduction of new harmful species on the other hand.

Keywords: harmful algal blooms; prevention strategy; estuary; pollutions;

phytoremediation; policy
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