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The GisBloom Project
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The GisBloom project tested new tools for the monitoring
of the state of water bodies and the identification of
cost-efficient management measures for lakes and
coastal areas. The new tools were used to disseminate
information on nutrient loading, the causes of algal
blooms, as well as the effects of land use, management
measures and the climate on eutrophication.
The tools comprise various models and methods for the
examination and assessment of nutrient loading and
their reduction measures. It is also possible to assess
the costs of alternative measures in relation to their
benefits. In addition, algal bloom forecasts are provided.
The project also established an Internet-based map
service, Vesinetti (www.vesinetti.fi), which provides
measurement data and research information on lakes,
rivers and coastal areas. Persons and organisations
producing information can obtain user IDs for the system
from the Finnish Environment Institute (SYKE) to publish
their own work and web services. However, information
on Vesinetti is also accessible by logging in as a guest.
The tools, methods and results produced in the GisBloom
project can be examined on Vesinetti. Vesinetti is also
connected to another web service, partly developed
in this project, Järviwiki (jarviwiki.fi). It combines the
observations of authorities and citizens and their
information on Finland’s lakes. Järviwiki is also a forum
where you can discuss the state and management
measures of your local lake. The aim of these services is
to improve the state of water bodies through cooperation
between various operators.
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The tools developed were tested in the following pilot areas:

1 The River Lapuanjoki
2 Lake Hiidenvesi
3 The Pohjanpitäjänlahti bay and the sea area off Tvärminne
4 Pien-Saimaa lake area
5 Lake Vanajavesi
6 Lake Pyhäjärvi in Säkylä
7 Lake Vesijärvi in Lahti
8 The River Vantaanjoki and the sea area off Helsinki
9 The River Karvianjoki
10 The River Paimionjoki
11 The River Temmesjoki
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Fields in the River Vantaanjoki catchment. Most of these fields
are located on clayey soils from which soil, and associated
phosphorus, is easily carried into water bodies.
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Nutrient loading from the catchment
A catchment is an area of land from which water that
falls as rain flows into a water body. Nutrients are
carried into the receiving water body through various
pathways in the catchment. This material flow is
part of so-called external loading. It is a significant
contributor to the eutrophication of water bodies.
Therefore, when assessing the state of water bodies
and planning nutrient loading reduction measures,
it is important to pay attention to land use and other
activities in the entire catchment.
The nutrient loading from the catchment may come
from a point source, i.e. a single easily identifiable
point, in which case its amount is relatively easy to
measure. However, most of the nutrient loading often
comes from non-point sources, for example from
agriculture and forestry, sparse population and peat
production, or as atmospheric fallout. The accurate
measurement of such nutrient loading is impossible.
Generally, the total nutrient loading on a water body
can be assessed relatively reliably with flow and water
quality measurements carried out at the river mouth.
However, apportioning the nutrient loading between
the different sources is based on assessments and
requires a wealth of information on the characteristics
of the area.
Nitrogen and phosphorus are nutrients which most
commonly control the growth of aquatic plants and
algae. This is why the term ‘nutrient loading’ usually
refers to these two nutrients. Nutrient loading is
estimated as the product of water flow and the

concentrations of the nutrients. Flow is usually
measured on a daily basis, whereas manual samples
for water quality determinations are taken much less
frequently. The low number of water quality analyses
causes uncertainty in nutrient loading estimates.
To increase the accuracy of non-point loading
it is common to apply models based on various
measurements and monitoring results. The amount of
nutrient loading entering a water body can be assessed
roughly on the basis of the areas of fields, forests and
lakes found in the catchment. As agriculture is the
main contributor to eutrophication in many areas,
especially in coastal regions, it is important to be able
to assess the potential impact of cultivation measures
on nutrient loading. This is complicated by variation
in agricultural nutrient loading, which depends on
the annual variation in precipitation and the resulting
run-off. This variation is so high that the effects of any
agri-environmental measures taken may be hidden in
it, at least in the short term.
Correct targeting of agri-environmental measures
requires precise, site-specific information on each
field or plot. Such information is needed on easily
soluble phosphorus concentrations describing the
fields’ phosphorus reserves (soil test phosphorus),
as well as on soil tillage and other farming practices.
Information on slope profiles of fields, the use of
fertilisers and soil tillage is often essential when
assessing which measures would be the most effective
in reducing the nutrient loading.

7

A warm summer and a sufficiently high nutrient level create favourable conditions for blue-green algae
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Nutrient loading causes algal blooms
Algal blooms, i.e. rapid increases in the population
of blue-green algae (Cyanobacteria), are common
in many eutrophic lakes. Algal blooms limit the
recreational use of water bodies and are harmful to
human and animal health if the algae produce toxins.
Blue-green algal blooms are one of the indicators
of ecological status in lakes included in the EU
Water Framework Directive. This is why it has been
necessary to establish understanding how water
quality and other characteristics of a lake, nutrient
loading entering the lake from the catchment, land
use in the catchment and weather factors can explain
the abundance of and inter-annual variation in bluegreen algae and surface algal blooms in Finland’s
lakes. This information is needed for the development
of assessment and forecasting tools.
In Finland’s lakes, abundant and very abundant
algal blooms typically occur in July-August. There is
considerable year-to-year variation in the occurrence
of surface blooms involving blue-green algae, which
seems to be connected with prevailing weather
conditions in particular.
Blue-green algal accumulations may occur if there
are species present in the lake forming aggregations,
nutrient levels are sufficiently high to support the
growth of a large algae population and the conditions
favour the growth of only a few species causing algal
blooms. The frequency of blue-green algal blooms

and the abundance of surface blooms vary annually
in lakes. Blooms are typically formed by species of
the following genera: Dolichospermum (Anabaena),
Aphanizomenon or Microcystis.
The total phosphorus concentration in lakes is the
single most important factor affecting the growth
of blue-green algae. The biomass of blue-green
algae increases as the total nutrient concentration
increases. However, the various groups of blue-green
algae differ from each other in terms of the threshold
concentration which has to be exceeded to accelerate
their abundance.
Variation in the abundance of blue-green algae cannot
be forecast directly on the basis of the characteristics
of the catchment basin, nutrient loading, weather
factors or water temperatures. These factors affect
the occurrence of algal blooms indirectly, such as
through conditions relating to mixing, stratification
and nutrients in the lake, which makes forecasting
very complicated.
With respect to external variables, the percentage
of agricultural land in the catchment basin and the
mean lake depth are, after total phosphorus, the most
important factors explaining the abundance of bluegreen algae. In addition to non-biological factors, the
formation of algal blooms is affected by the lake’s
food web, i.e. the system of predator-prey and feeding
relationships in the lake.

Conceptual description of factors contributing to the occurrence of blue-green algal blooms. An algal bloom is possible
when the nutrient (especially phosphorus) concentrations are sufficiently high and the conditions are favourable for the
formation of surface blooms (warm and calm weather).
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River basin management in Finland
The EU’s Water Framework Directive (2000/60/EC)
entered into force in 2000. Following the national
implementation of the directive, the Act on Water
Resources and Marine Environment entered into force
in Finland in 2004 (1299/2004). The minimum aim of
the directive is to achieve good ecological and chemical
status of surface waters by 2015, good chemical and
quantitative status of groundwater by 2015 and to prevent
deterioration of surface waters and groundwater.
In order to achieve these objectives, Finland has been
divided into eight river basin districts. A river basin
management plan has been drawn up for each district.
The plans contain information on the current status of
surface waters and groundwater, factors affecting their
status and measures to be taken to achieve good water
status by 2015.
In some cases, it may be impossible to achieve the
objectives by the deadline, due to natural conditions or
for financial reasons, for example. In these cases, the
period for achieving the objectives can be extended or
less stringent objectives can be set. However, all waters
should be of the targeted status by no later than 2027.
According to the estimates presented in the river basin
management plans drawn up for the eight river basin
districts, good water quality status should be maintained
or achieved by 2015 in more than 90% of the lake
area surveyed and for 70% of the total length of rivers
surveyed. While the improvement is slower in the state of
coastal waters, these too should reach good status by no
later than 2027. It is estimated that approximately 98%

of groundwater will be of good status by 2015. Meeting
these objectives requires measures and better and more
accurate assessments of their direct and indirect effects.
According to the river basin management plans,
achieving good water quality status would require an
estimated additional funding of € 235 million (€ 44/
inhabitant) per year. In Finland, the implementation of
the river basin management plans is based on voluntary
actions. Therefore, it would be of crucial importance to
be able to demonstrate what benefits additional funding
for river basin management and the achievement of the
environmental objectives would bring.
River basin management planning and successful
implementation require the development of methods
and cooperation between various operators. The ditto
Act on Water Resources Management was approved on
the condition that its implementation would not cause
additional government expenditure. The subsequent
regional administration reforms, whereby regional
environment centres were integrated with the economic
development and transport sectors, have further
reduced the resources available and increased the need
for centralized assessments and use of models.
In accordance with the Act on Water Resources
Management,
surface-water
monitoring
must
be established so as to provide a coherent and
comprehensive overview of the quality status of waters.
The river basin management plans cover more than 6000
bodies of surface water. During the first planning period,
no status evaluation could be made in the case of 50% of
these water bodies, as the data was insufficient.
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Tools for river basin management
The tools developed in the GisBloom project can
be used to assess the state of water bodies and the
measures required to achieve a good water status.
Such tools include models for studying and monitoring
nutrient loading on Finland’s lakes and rivers. The
models describe the most essential processes
affecting the cycle of nutrients in the environment,
their migration/transport from soil into water bodies,
and retention in water bodies.
When the current status of a water body has been
identified either on the basis of observations or by
modelling, it is possible to establish nutrient reduction
targets to lower the total nutrient concentration in the
water body to a required level.
Another approach is to use the tools developed in
the project to identify different combinations of
management measures, the effects of which can be
examined, first on the nutrient loading and then on
the status of the water body. At the same time, it is
possible to assess costs of the measures and benefits
brought for recreational use by improved water
quality.
The models are also used to forecast the effects of
changes in agriculture and the climate change on water
quality in rivers, lakes and the Baltic Sea. In addition,
short-term nutrient loading forecasts produced with
the models are used for making algal bloom forecasts.
The GisBloom project developed the Internet based Järviwiki and
Vesinetti services which can be used to examine the tools.
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GisBloom in figures
The Finnish Environment Institute collaborated with
five partners in the project:
• Oy Arbonaut Ltd
• Päijät-Hämeen Vesijärvisäätiö Foundation
• The Association for Water and Environment of
Western Uusimaa (LUVY)
• Centre for Economic Development, Transport and
the Environment for South Ostrobothnia
• Tvärminne Zoological Station/University of
Helsinki
Actors involved in the project: 80 experts in Finland
Duration of the project: 3 years (2010–2013)
Project funding: EUR 3.1 million
Reports and other products
• Layman’s report
• Synthesis report
• Report on results achieved in the pilot areas
• 23 reports produced for the pilot areas
• in the sub-projects
• 13 reports produced for the European Commission
• in the sub-projects
• 5 project progress reports
• Project poster, brochure and postcard
• Video and trailer
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Seminars and cooperation meetings
• 17 seminars
• 50 cooperation meetings
• 4 internal seminars
Workshops organised
• 20 workshops in the pilot areas
• 8 training sessions
• 7 other workshops
The project in the media:
• 19 public events
• 7 articles in papers and newsletters
• 4 radio presentations
• Press release and 5 press conferences
Websites and web services
Vesinetti www.vesinetti.fi
Järviwiki www.jarviwiki.fi
Project website:
www.syke.fi/hankkeet/gisbloom (in Finnish)
www.syke.fi/projekt/gisbloom (in Swedish)
www.syke.fi/projects/gisbloom (in English)

Tools tested in the project
1 Internet communication
• Järviwiki
• Vesinetti
2 Monitoring, research and planning
• Identification of causes of algal bloom in lakes and
classification of ecological status using calculations
• Monitoring of water status with satellite image
observations and automated measurements
• Integration of data from multiple sources
• Assessment of agricultural nutrient loading
• National run-off, nutrient loading and algal forecasts
• Effects of measures taken in the catchment on
nutrient and suspended solids balances
• Assessment of nutrient loading reduction needs in
lakes
• Assessment of the functioning of the ecosystem and
nutrient loading reduction needs in coastal areas
• Selection of cost-efficient water protection measures
• Assessment of water quality for recreational use
• Identification of combinations of measures

Actions (sub-projects)
1 Project management
Olli Malve, Finnish Environment Institute SYKE
olli.malve@ymparisto.fi

4 Piloting
Sari Väisänen, Finnish Environment Institute SYKE
sari.vaisanen@ymparisto.fi

2 Collation, analysis and demonstration
of algal bloom data
Kari Kallio, Finnish Environment Institute SYKE
kari.y.kallio@ymparisto.fi

5 Dissemination
Pia Rotko, Finnish Environment Institute SYKE
pia.rotko@ymparisto.fi

3 Real-time algal bloom forecasts, cost-benefit
analyses
Bertel Vehviläinen,
Finnish Environment Institute SYKE
bertel.vehvilainen@ymparisto.fi
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www.syke.fi/projects/gisbloom
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