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A b s t r a c t  

The knowledge of riparian vegetation bio-mechanical and morphometric features is one of 

the main topics in the analysis of the hydrodynamic interaction between riparian plants and 

water flow in vegetated streams. In this work, the scanning of real riparian plants was per-

formed through a portable device composed of RGB sensors and structured-light 3D scanner, 

and the outcomes of the 3D image processing in terms of Plant Area Index (PAI) based on 

Digital Hemispherical Photography (DHP) were compared and then employed in real-scale 

hydraulic simulations. The results of this study furnish useful insights to ecohydraulic re-

searchers dealing with ecohydraulic experimental analyses and numerical modeling of real 

vegetated flows. 
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1. INTRODUCTION 

Predictive and numerical ecohydraulic modeling of vegetated channels aim at investigating the 

effect of flow – riparian vegetation interaction on their hydrodynamic behaviour, as pointed out 

by Lama et al. (2020). The Authors reported that one of the main challenges of ecohydraulics 

is the knowledge of riparian plants’ bio-mechanical and morphometric features in the field. in 

this context, the easiest way to acquire these properties is embodied 3D scanning of riparian 

reed beds based on structured-light 3D scanner, a portable device which sensors measures the 

Near-InfraRed (NIR) pattern projected across reed canopy, while an additional InfraRed sensor 

captures the reflected light pattern. 
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2. PRELIMINARY RESULTS  

The 3D scanning outcomes in terms of Plant Area Index (PAI) of 20 woody riparian vegetation 

stands were compared to those based on Digital Hemispherical Photography (DHP) processing. 

The preliminary results of this work will be employed to simulate a vegetated reclamation chan-

nel examined by Errico et al. (2019), which performed hydraulic and vegetation measurements 

at upstream channel’s cross-section equipped with an acoustic Doppler velocimeter (ADV), to 

estimate the accuracy of the hydraulic simulations by comparing the experimental and modeled 

flow average velocities U and water levels h. Figure 1 shows the main processing steps of 3D 

scans for the examined woody riparian vegetation stands. 

 

 

 

Fig. 1. Examples of 3D scan processing for: (a) soil detection, and (b) PAI estimations. 

 

 

 

 

 

 

 

 

 

Fig. 2. Comparison of PAI derived 

by DHP and 3D scanner acquisi-

tions corresponding to 20 woody 

riparian plants’ stands. 

 

 

In Fig. 2 are shown the accuracy of the hydraulic simulations, performed by comparing the 

experimental and modeled flow average velocities U and water levels h, expressed in m. 

Figure 2 shows that DHP- and 3D scan-based PAI estimations of the 20 examined riparian 

samples are highly correlated, testified by a coefficient of determination  R2 = 0.80. 
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