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While there is no single universal rule for managing the 
problems caused by cyanobacteria blooms on the different 
uses of water (drinking water, recreational activities, etc.) 
and associated risks for human health, it is possible to 
define a general scheme of actions that should be followed 
to improve the management of these blooms.

For freshwater ecosystems used for the water supply, 
the World Health Organization (WHO) recommends the 
development of water safety plans. Its main objective 
is to ensure a good drinking water supply through the 
identification of risks from hazards and hazardous events, 
the prevention or minimization of contamination of source 
waters, the reduction or removal of contamination through 
treatment processes and the prevention of recontamination 
in the distribution system (see, for example, Figure 1).

As shown in Figure 1, these actions will concern both (i) 
knowledge acquisition to be able to make a diagnosis of 
the problem, to assess the vulnerability of the water body 
to cyanobacterial blooms and finally to better define the 
monitoring strategy; (ii) the basic rules for the preparation 
and implementation of the monitoring of cyanobacteria and 
their toxins; and (iii) the immediate actions to be taken to 
manage the bloom to limit human contamination, including 
flow charts describing these actions.
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Fig 1. Example flow chart of 
the overall management of 
cyanobacteria in water
(From https://www.who.int/water_
sanitation_health/publications/ 
cyanobacteria_in_drinking-water/
en/)
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I. 
Assessment of lake 
vulnerability to 
cyanobacterial blooms

To optimize the management of cyanobacterial blooms in an 
ecosystem, the following knowledge is required:

1. The annual variations in the phytoplankton biomass, 
the contribution of cyanobacteria in this biomass and the 
geographical distribution of this biomass in a given water 
body;
2. The main cyanobacterial species blooming in the 
ecosystem;
3. The toxins produced during the blooms and the 
variations in their concentrations during these events.

In addition, it is also necessary to collect data on the 
physical and chemical functioning of the water body, such as 
the following:

1. The main hydrological characteristics of the lake, 
such as the residence time of the water and the relative 
contribution of each tributary to the water balance;
2. The potential existence of thermal stratification in the 
water column;
3. The nutrient load (in particular for phosphorus and 
nitrogen) in the lake,
4. The variations in turbidity (and/or water transparency), 
pH, and conductivity;
5. The oxygen concentrations at various depths.

Knowledge of land occupation and human activities 
occurring in the corresponding watershed will also permit 
the identification of potential pollution sources by organic 
and inorganic nutrients. These data will contribute to the 
assessment of the water body’s vulnerability to cyanobacterial 
blooms.

Finally, climatic and weather data such as rainfall and 
variations in the speed and the direction of the dominant 
winds will also permit a better understanding of the dynamic 
and spatial distribution of cyanobacterial blooms in the 
targeted ecosystem.

The identification and spatial distribution of the different 
goods and services provided by the ecosystem will also be 
interesting to consider in the framework of the management 
of cyanobacterial blooms and their associated risks for 
human health.

I. Assessment of lake vulnerability to cyanobacterial blooms II. Preparation of the monitoring of cyanobacteria

II. 
Preparation of 
the monitoring of 
cyanobacteria

With this goal in mind, two kinds of monitoring should be 
implemented:

1. Monitoring of the water body will permit the detection 
of early signs of cyanobacterial bloom development. Good 
practices for the implementation of such monitoring are 
provided in Policy Brief n°3.
2. Monitoring of cyanobacteria and their toxins is 
also needed for the raw water of water plants. For 
example, sensors targeting the phycocyanin pigments of 
cyanobacteria can enable a continuous survey of these 
microorganisms. Toxin analyses will only be performed 
when cyanobacterial cell densities exceed predetermined 
thresholds. These thresholds will depend on the 
cyanotoxins susceptible to production in the resource 
and on the local environmental conditions.

As shown in Figure 2, preparing for monitoring will require 
the following:

1. Establishing and documenting sampling procedures 
(e.g., choice of the sampling sites and of the sampling 
frequency, inventory of the required equipment), and 
implementing quality assurance procedures;
2. Preparing the staff and the laboratory for monitoring, 
such as ordering necessary supplies. It can also involve 
contracting with laboratories, as appropriate, prior to the 
bloom season for rapid monitoring response in case of 
blooms.

For freshwater ecosystems that are known 
to be vulnerable to cyanobacterial blooms, 
it is necessary to mitigate risk exposure to 
cyanotoxins in human populations.
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III. Cyanobacteria and cyanotoxin management flow chart

Fig 2. Key milestones in the 
preparation of a monitoring 
program in a freshwater ecosystem

III. 
Cyanobacteria 
and cyanotoxin 
management flow 
chart

The management of cyanobacterial blooms will depend on 
the main water uses made by human populations.

In developed countries, regional and/or national health 
authorities have defined flow charts of the actions that should 
be implemented in ecosystems experiencing cyanobacterial 
blooms when they are used for the water supply. An example 
of such a flow chart is presented in Figure 3. In many 
countries, the thresholds in cyanobacteria cell abundances 
or biomasses and in cyanotoxin concentrations are included 
in these flow charts.

An important step in this process concerns the actions 
to be taken at the water treatment plants to manage 
cyanotoxins in drinking water. The main points concerning 
water treatment processes during cyanobacterial blooms are 
described in Policy Brief n°2.

Finally, the same kind of flow charts detailing the actions 
to be taken is also proposed in numerous countries for the 
risk exposure to cyanotoxins during recreational activities, in 
particular for young people during bathing activities.

Fig 3. Detailed flow chart of 
actions to monitor cyanobacteria 
and minimize exposure to 
cyanotoxins
(from from https://www.epa.gov/
sites/production/files/2018-11/
documents/cyanotoxins_
management_plan_template_and_
example_plans.pdf)
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IV. Conclusions

IV. 
Conclusions

A preventive integrated management approach to 
cyanobacterial blooms with collaboration from all relevant 
agencies/institutions is preferred for ensuring drinking water 
safety. Monitoring of water sources and the supply of drinking 
water typically relies on different agencies/institutions that 
should work together and share their data to be efficient.

Moreover, knowing that few developing countries have 
established drinking water norms for cyanobacteria and 
cyanotoxins, it is necessary during the preparation of the 
management approach of cyanobacterial blooms to define, 
for example, based on the WHO recommendations, the 
thresholds to be used in the flow charts that trigger the 
actions needed to ensure safe water for human consumption.

Finally, there is also a need in developing countries to 
implement effective communication to increase community 
awareness and knowledge of the health risks associated 
with cyanobacterial blooms, depending on the water uses. 
This knowledge will also permit local populations to better 
understand the more global issues of the protection of 
freshwater resources.
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