
BIGFE: Using satellite-based remote sensing to evaluate water quality 
in German water bodies

Results

• Good (Chl-a) to very good (Secchi depth, turbidity) agreement 

between in-situ data and satellite product, depending on 

satellite/sensor and lake type

• The differences in the error measures between a day-to-day 

comparison and a deviation between sampling day and satellite 

overflight of up to +/- 5 days are relatively small 

• The differences in the errors between a 3*3 pixel square (macro-

pixel) around the measuring point and a total lake surface (all) are 

rather small

Validation with data from 2016 - 2020

• 109 standing water bodies of 13 federal states with in-situ

laboratory data as reference

• Representing different lake types by surface, max./mean depth, 

form, optical, trophic state, climate

• Sentinel-2, Sentinel-3

• Variables: Secchi-depth, turbidity, Chlorophyll-a

• Naive processing approach without optimization

Motivation & Methods

• Satellite-based remote sensing of water bodies is increasingly used, 

e.g. for evaluating algal blooms, but questions regarding validation 

and best use practices remain

• We compared the remote sensing products Secchi depth, turbidity 

and chlorophyll-a of the Copernicus satellites Sentinel-2 and Sentinel-

3 of 109 German lakes and reservoirs from 2016 to 2020  with existing 

in situ laboratory data from 13 federal states

• Processing was carried out using two different processing lines, 

provided by the eoApp AQUA® from Eomap Ltd. and the CyanoAlert® 

portal from Brockmann Consult Ltd.

• For defining a sophisticated validation scheme, we performed a 

statistical comparison of different spatial resolutions (3*3, 5*5, 15*15 

macropixel to whole waterbody scale) and temporal matches (exact 

day, +/- 1 day; +/- 5 days) between in-situ sampling and satellite 

overpassing
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Conclusions & Recommendations

• Good spatial and temporal coverage with S2/S3

• Naive evaluation approach applicable

• We recommend using the 3*3 macro-pixel or waterbody-scale evaluation

• We recommend using exact day, but errors were low when extending the temporal scale of matches up 

to +/- 5 days

• Trophic classification based on satellite data shows (almost) same pattern as that based on in situ data
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