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○  Macrophytes are key ecological indicators in lakes
○  Small lakes (<50 ha) are not systematically monitored 
     under the EU Water Framework Directive
○  Remote sensing has great potential to aid mapping but
    requires robust in-situ data for validation

1 Problem

2 Objective

○ Develop an integrated in-situ and remote sensing 
   dataset for macrophytes in small, temperate lakes 

May June July Aug Sep 

Sentinel 2 - MSI
World-View 2/3
Airborne imagery
Spectral in-situ measurments

Echosounder macrophyte mapping
SCUBA-dive macrophyte mapping
Temperature loggers

Chemical & physical water measurments

Overview over regular measurements carried out during the 
vegetation period 2024 at the Osterseen Lake District

Canon EOS M3 
Spatial resolution: ~10 cm 
Spectral resolution: RGB 

Sony Alpha 7R IV with 
Agrowing  sextuple lens 
Spatial resolution: 20 - 40 cm
Spectral resolution: 14 bands, 
408 - 856 nm  

World-View 2/3
Spatial resolution: 1.34 m
Spectral resolution: 
8 bands, 427 - 908 nm
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Mean plant height of a mixed Potamogeton 

crispus-Nuphar lutea patch (1), biovolume 

in July 2024 (2), relative abundance of 

Myrophyllum verticillatum (3)

BioSonics MX Habitat Echosounder, 

SCUBA-Dive Equipment

○ We plan to publish our dataset after the completion of the DFG MARTINI project 
○ A publication in which the dataset has been used to develop a habitat 
   suitability model for macrophytes is already available: 

4 Outlook
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0 - not found
1 - rare
2 - occasional
3 - frequent

0 m depth

30 m depth

Repeated echosounder transects

Repeated measurements of in-situ 
macrophyte spectra

Underwater temperature loggers
Repeated measurements of in-situ 
deep water spectra

Depth contour lines every five meters

500 m

Regular Study Sites at the 
Osterseen Lake District, Bavaria, 
Germany, in 2023 and 2024

3 Location

○ Osterseen Lake District in Southern Germany at the
   foothills of the Bavarian Alps
○ 19 interconnected groundwater-fed kettle lakes
   formed during the last ice age with multiple trophic
   states, from eutrophic to oligotrophic and different
   macrophyte communities
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