Applying the Entropy theory to estimate river flow using the surface velocity by UAS-Borne Doppler Radar
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Results
1. Calibrating the entropic parameter M

The magnitude and range of the entropic parameter M are consistent
with findings from earlier studies, such as Bahmanpouri et al. (2022a)

Abstract

This study emphasizes the significance of river monitoring for flood risk reduction and water resource
management. The Entropy model was employed to estimate velocity distribution and discharge based
on surface velocity and bathymetry data in three cross-sections along the R6nne River in Sweden.

3. Entropy, second scenario: a single surface velocity

For each cross-section, first, the observed surface velocity distribution (Figure 6-8) as well as mathematical parabolic and elliptic distribution of the surface velocity (Figure9-11) in the Entropy
model is presented. Following that, the cross-sectional distribution of the velocity using the Entropy model by considering only maximum surface velocity as input for the model is shown.
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Figure 5 shows the cross-sectional distribution of the velocity using
the Entropy model by considering all the surface velocities as input
for the model.
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Um: Depth averaged velocity, 1.95

Umax: Maximum velocity,
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k: the von Karman constant,
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Figure 1: workflow for the estimation of
the flow velocity and river discharge

o \ertical shift in momentum
 Enhance the turbulence and shear stress near the bed
* Increase the sediment transport rate

D(x;) is the flow depth,

h(x;) is the dip-location Figure 12: Vertical distribution of the velocity at different distance x for all the investigated cross-sections.
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Conclusion

The results confirm that the proposed methodology can provide high-resolution, non-contact
measurements, making it especially valuable for flow monitoring in remote or hazardous
riverine environments during high-flow conditions.

Study area

The Renne A survey is part of the EU Horizon
project UAWOS. The Rgnne A survey in
Southern Sweden survey was carried out in
August/September 2023.
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shown in solid circles (Figure 3).

The outcomes of this research, pave the way for advanced, non-invasive river monitoring
strategies that can significantly support water resource management and hazard mitigation
efforts globally.

Further developments will be addressed to apply the Entropy model to other stations/rivers
within the project and to derive rating curve and hence river discharge.

Figure 2: Measured locations in Ronne River in Sweden

Figure 3: Selected cross-sections
(N.1= XS1, N.3=XS3, N.6=XS6), Zhou et al. (2024)
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