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• 64 % of Lithuanian lakes do not meet good ecological quality criteria.
• Aquatic vegetation serves as a critical indicator of freshwater ecosystem 

health, reflecting trophic conditions such as nutrient levels and long-
term environmental changes. 

• Remote sensing combined with machine learning techniques helps 
effectively monitor aquatic vegetation across entire water bodies.

Introduction

Aquatic vegetation genus spectral database was created from different spatial and 
spectral data:

Data and Methods

High resolution DJI Phantom 4 
drone imagery

Medium resolution 
(10-20 m) Copernicus

Sentinel-2 imagery

High resolution (3.7 m) 
PlanetScope SuperDove
nanosatellite imagery

6 macrophyte genera were identified

Conclusions

Our study demonstrates that combining high-resolution drone and 
satellite imagery with machine learning provides detailed insights into 
aquatic vegetation patterns in mid-latitude lakes. These models can be 
applied to similar systems, supporting ecosystem health assessments, 
invasive species monitoring (e.g., Phragmites), and informing sustainable 
lake management strategies.
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Genus
Most common 

species (English)

Nuphar Yellow water lily
Nymphaea White water lily
Phragmites Common reed

Potamogeton
Broad-leaved

hpondweed
Schoenoplectus Lakeshore bulrush
Typha Common cattail

• The random forest algorithm demonstrated the best performance with 
Sentinel-2 data, while both random forest and k-nearest neighbours 
performed comparably well with high-resolution PlanetScope data.

• Classification models based on PlanetScope data were more accurate 
than those based on Sentinel-2.

Results

• The lakes were mostly occupied by Nuphar (yellow water lily) and
Phragmites (common reed).

Macrophyte distribution in Lake Žuvintas in 2023 obtained using a) Sentinel-2 MSI data, b) 
PlanetScope SuperDove data and random forest models

Results

5 lakes were surveyed
and analysed
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