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Can Earth Observation be Utilized to 
Understand Lake Hydrodynamics?

Earth observation SAR products

Ground radar observations

IN-SITU MEASUREMENTS

NUMERICAL MODELLING

• Numerical models are key to understanding lake
hydrodynamics.

• Model calibration requires in situ measurements; in situ
sensors offer high temporal but limited spatial coverage,
while Earth Observation products provide regular and
synoptic coverage.

• Satellite provides

• SAR backscatter amplitude

• Wind speed

• Doppler anomaly

• Surface Radial Velocity (SRV)

• Parallel satellite and ground radar observations

• Improved EO-based data reconstruction

This analysis potentially supports

• Autonomous EO-based hydrodynamics assessment.

• Real-time monitoring and early warning systems.

• Improving the accuracy of hydrodynamic models.

• Wave meter data,

• Surface elevation variance
density spectra.

• Estimation of significant wave
height

• ADCP

• Flow velocity and direction

• Utilized for model calibration

• Intense field campaign conducted
from 6th to 8th April.

• Coupled Delft3D FLOW + SWAN
model simulates 3D hydrodynamics &
wind waves.

• Forced by WRF output for realistic
meteorological conditions.

• Two-way coupling captureswave
current interactions.

• Up-to-date hydrodynamic forecasts and
remote-sensing insights for lakes across
the European Alps [2].
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Prospectives

This activity is funded by the European Union
under NextGenerationEU, PRIN 2022 prot. n.
965, project code 20225HHMBR.

The goal of SARLAKES project is to reconstruct the wind
field, surface currents, and wind waves in a medium-
sized lake, from EO SAR products [1].




