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Satellite pictures reveal the condition of lakes
October 4, 2018 | Stephanie Schnydrig
Topics: Ecosystems | Drinking Water | Pollutants

When does the poisonous blue alga reach its critical point and how does the lake react to heat
waves? In the future, satellite pictures will answer these questions in real time. This is
demonstrated by an Eawag researcher’s new dataset. 

Hardly any other ecosystem is more strongly affected by environmental changes than fresh-water lakes.
This makes it essential to monitor their condition. But: taking routine probes of every lake is costly, and
few countries can do it or consider it a priority. 

One solution to this dilemma is the use of earth-surveying satellites: Equipped with sensors, these
satellites fly over every part of the earth at regular intervals, providing a plethora of data with which
scientists can keep track of sea level, ocean temperature or the extent of ice cover at the poles – or,
indeed, the water quality in fresh-water lakes. This last is the central research concern of geographer
Daniel Odermatt, who has been working at Eawag since this spring and who leads the new remote
sensing group. Using data from the European Space Agency’s satellite Envisat, he has created maps
of many water-quality parameters such as turbidity, temperature and algal bloom for more than 350
lakes all over the world – among them ten Swiss lakes. The maps are based on data gathered from
2002 to 2012.
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The diagram above shows the average chlorophyll concentration in Lake Zug in the month of
April between 2003 and 2011. The information is taken from satellite pictures made by
Envisat. The varying monthly averages stem above all from weather differences. (Diagram:
Daniel Odermatt)

  Recognizing climate change  

“Given a cloudless view, a quiet lake surface and a widespread algal bloom, it is relatively
simple to determine the water quality in a satellite picture,” says Odermatt. The difficulty lies
much more in recognizing interpretable pixels in several hundred thousand-satellite pictures.
He and his research colleagues thus tinkered for several years on algorithms that search for
such pixels in the pictures and determine from their colour the quantity of algae, turbidity or
quantity of blue algae. “Because the satellites deliver not only snapshots but also pictures
taken at high resolution over a longer period, environmental changes can be more clearly
recognized than with ordinary sampling,” adds Odermatt.

As of 2012, the satellite Envisat is no longer sending out pictures, as communication with the
earth station ceased suddenly for unknown reasons. But since 2015 several follow-on
satellites orbit the earth, and these shoot pictures even more often and with higher resolution
than Envisat. Thanks to this constant satellite monitoring, it will be possible in the future to get
information about the condition of lakes all over the world in real time. 
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The map shows the average over nine years of annual changes in the turbidity of the lakes
analysed. The greatest changes occur in lakes with greatly decreased or increased volume.
(Illustration: Odermatt et al., 2018)

  Original publication  

Odermatt, D.; Danne, O.; Philipson, P.; Brockmann, C. (2018) Diversity II water quality
parameters from ENVISAT (2002–2012): a new global information source for lakes, Earth
System Science Data, 10(3), 1527-1549, doi:10.5194/essd-10-1527-2018, Institutional
Repository
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