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Abstract - Cyanobacteria (blue-green algae) are not only the first oxygenic organisms on earth
but also the foremost primary producers in aquatic environment. Massive growth of cyanobac-
teria, in eutrophic waters, usually changes the water colour to green and is called as algal (cyano-
bacterial) bloom or green tide. Cyanobacterial blooms are a result of high levels of primary pro-
duction by certain species such as Microcystis sp., Anabaena sp., Oscillatoria sp., Aphanizomenon
sp. and Phormidium sp. These cyanobacterial species can produce hepatotoxins or neur otoxins as
well as malodorous compounds like geosmin and 2-methylisoborneol (MIB). In order to solve the
nationwide problem of hazardous cyanobacterial bloomsin Korea, the following technically and
strategically sound approaches need to be developed. 1) As a long-term strategy, reduction of the
nutrients such as phosphorus and nitrogen in our water bodies to below per mitted levels. 2) As a
short term strategy, field application of combination of already established bloom remediation
techniques. 3) Development of emerging conver gence technologies based on information and com-
munication technology (ICT), environmental technology (ET) and biotechnology (BT). 4) Finally,
strengthening education and creating awar eness among students, public and industry for effective
reduction of pollution discharge. Considering their ecological roles, a complete elimination of
cyanobacteria is not desirable. Hence a holistic approach mentioned above in combination to
addressing the issue from a social per spective with cooperation from public, government, industry,
academic and resear ch institutionsis mor e pragmatic and desir able management strategy.
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Fig. 1. Alarmed days according to the Alarm System for Algal Bloom at 3 sites in Daechung Reservoir during a period of year 1997 ~ 2012.
Abbreviations are as follows: Dag, Daechung Reservoir; Hoe, Hoenam; Choo, Choodong; Moon, Moonue.
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Table 1. Summary of various techniques for the control and mitigation of algal bloom (Holdren et al. 2001)

Category Technique Descriptive notes
Aeration or oxygen addition Mechanical maintenance of oxygen level
Artificial or augmented circulation Water movement to enhance mixing and/or prevent stratification
Bottom sealing Physical obstruction of rooted plant growths and/or sediment-water interaction
Dilution and/or flushing Increased flow to dilute or minimize retention of undesirable materials
Dredging Removal of sediments under wet or dry conditions
Disturbance of sediments, often with removal of rooted plants, to disrupt

Physical techniques Hydroraking or rotovation growth
Reduction of plant growths by mechanical means, with or without removal
from the lake

Creation of in-lake areas, such as forebays and created wetlands, to capture

incoming pollutants

Harvesting, pulling, or cutting

Partitioning for pollutant capture

Selective withdrawal Removal of targeted waters for discharge or intake
Water level control Drying or flooding of target areas to aid or eliminate target species
Biocidal chemical treatment Addition of inhibitory substances intended to eliminate target species

Addition of compounds that alter sediment features to limit plant growths or
control chemical exchange reactions

Dye addition Introduction of suspended pigments to create light inhibition of plant growth
Chemical complexing and usually precipitation of nutrients, normally
phosphorus

Addition of nutrients to enhance productivity or alter nutrient ratios to affect
algal composition

Addition of chemicalsto adjust pH, oxidize compounds, flocculate and settle
solids, or affect chemical habitat features

Chemical sediment treatment

Chemical techniques  Nutrient inactivation
Nutrient supplementation

Other chemical treatments

Biological techniques Biomanipulation Facilitation of biological interactions to alter ecosystem processes

Others Rules and regulations Izkeit:ijcs:tei"c;ns on human actions directed at minimizing impacts on lakes and
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Table 2. Summary of various techniques for the control and mitigation of algal bloom conducted in Korea(KEC 2012)

Category Technique Developer
Solawater circulation system Ecoco
Contactless plasma system Jarwon Electronics
Ultrasonic algae control system Rapsys
Integrated submersible pressure flotation technique GeoMarine
Portable pressure flotation device Shingang Hi-Tech
Physical techniques S-DAF flotation separation KED
Multistage pressure filter waster purifying system Eson E&L, K-1 EcoTech
Ultrasonic algae control system KRIBB
Red clay spraying ship Sangseung Global
Hybrid electrochemical stream diffusion system KC Rivertech
Aeration and agitation circulation system Biotop Korea
Natural inorganic coagulant complex method GCM Korea
Chemical techniques Ozone micro-bubble method Ox Engineering
Chlorine dioxide processing Chemopia

Biological techniques

Predatory natural enemy utilization technique

Algicidal Medi-Tide

Complex microbial agent application

Rural Research Institute(RRI)
Hanyang University
Kunnong

Others

Natural algicidal agent application technique

Combined system with underwater coagulation-flotation and plant island
Water quality decontaminant and annular flow system

Algae monitoring system package

Algal concentration measuring system

MCE Korea

Earth-En, Eco-Top
Daekyung Aqua Service
BL process
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Fig. 2. A time-specific strategy to control cyanobacterial bloom.
Figures show the variation of cyanobacterial genera(a) and
concentrations of chlorophyll a and microcystins (b) in
Daechung Reservoir from June to October, 2006.
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