
Slope Depth

Source: Zwirglmaier et al. (2015)1

Result: Distance to groundwater inflows in m

Source: Sonar data from the Bavarian State Office for the Environment from 

2004

Processing: Kriging interpolation

Result: Gridded bathymetry with a 2 m spatial resolution and

littoral slope in %
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Map: Modelled habitat suitability and actual
presence/absence of macrophytes
as measured with hydroacoustic mappings.
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Study site: 

Osterseen Lake District

(Bavaria, Germany)
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Overview over the four layers 

and the results of the macrophyte HSM 

in the Lake Großer Ostersee 
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The model showed a strong correlation (R = 0.908) between 

the habitat suitability score (HSS) and actual macrophyte 

occurrence.

Depth (~3–4 m), proximity to groundwater, and PAR > 

1.3% were most predictive of macrophyte presence.

The littoral slope had a non-linear effect, with an optimal range 

around 10°.

Employing Earth Observation in Habitat Modelling
of Freshwater Macrophytes
Bastian Robran1, Frederike Kroth1, Katja Kuhwald1, Thomas Schneider2, Natascha Oppelt1

1
Earth Observation and Modelling, Department of Geography, Kiel University

2
Limnological Station Iffeldorf, Department of Ecology and Ecosystem Management, Technichal University of Munich

G e r m a n y

0 20 40 60 80

Habitat Suitability Score [-] 

0.0

0.2

0.4

0.6

0.8

1.0

M
ac

ro
p

h
yt

e 
o

cc
u

rr
en

ce
 

p
ro

b
ab

ili
ty

 [
%

]

r:0.908
n:24073
n (HSS = 0):13406
y:0.01373 x - 0.4212

0

250

500

n
-s
a
m
p
le
s

Methods

Determine potential macrophyte habitats in small lakes.

Integrate remote sensing into modelling and monitoring of small lakes.

Illustrate the use of habitat suitability models (HSM) as practical tools in water 

resource management. 

 

 

Macrophytes are foundational species in freshwater ecosystems

Climate shifts, anthropogenic threats and invasion decrease macrophyte

diversity worldwide. 

Source: 139 Sentinel-2 MSI scenes from 2023 processed with ACOLITE

Processing: Calculation of PAR availability depending on depth, irradiance 

geometry and diffuse attenuation coefficient (KdPAR)

Result: PAR-Availability at bottom depth in %

PAR

Groundwater

Habitat Suitabiliy Model

Source: PAR, Groundwater, Slope, Depth

Processing: Threshold of 1.3% for PAR. Groundwater, Slope and Depth 

were combined into a score using a generalized additive approach.

Validation: Hydroacoustic Macrophyte presence/absence data (R = 0.908) 

Result: Gridded Habitat Suitability Score in 2x2 meter spatial resolution for 

the vegetation period 2023
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Map: Modelled habitat suitability
for the Osterseen Lake District in 2023.

Figure:  Scatter 
correlation plot between 
the modeled habitat 
suitability score
and macrophyte 
occurrence probability.
Horizontal dotted lines
indicate macrophyte 
occurrence
of 33% and 50%, 
respectively.

 
• Groundwater inflow 
promotes macrophyte growth, 
likely due to favourable 
thermal and chemical 
conditions.
• PAR availability is a 
meaningful predictor for 
macrophyte habitat suitability 
and can be easily derived 
from remote sensing data.
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