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Il funzionamento dei sistemi fluviali

Kondolf, G.M., 1997 
Wohl et al., 2018 



Come le dighe interagiscono con il sistema fluviale

“The recently published report of the World Commission on Dams (WCD,2000) makes 
no reference to geomorphology” (Petts and Gurnell 2005) 



Non tutte le dighe sono uguali

Grant et al., 2003



La presenza di dighe nei fiumi oggi



Da dove viene CASCADE

CFD 1-2-3 D

Soil Erosion Model

CASCADE 
(Network Scale Sediment Transport Model)



Modelli per il trasporto solido a scale di reticolo
Conceptual and numerical models 

• These exploratory models present a typically 1D 

structure combined with empirical formulas specifically 

derived to represent river sediment transport. 

• Focus on characterizing and quantifying network-scale 

sediment routing patterns and highlight (dis)connectivity 

pathways across the network.
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Examples:

• SedSim (Wild and Loucks, 2012)

• NetworkSedimentTransporter (Czuba and Foufoula-Georgiou, 2014, 

Czuba et al. 2017, Pfeiffer et al. 2020)

• SeRFE (Gilbert and Wilcox, 2020) 

• CASCADE (Schmitt, 2017)
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CASCADE toolbox: www.cascademodel.org
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E’ possible fare certe stime? Validazione

Schmitt, Bizzi et al., 2017, JGR, DOI 
10.1002/2016JF004105

Stochastic Modeling of 
Sediment Connectivity for 

Reconstructing Sand Fluxes
and Origins in the 

Unmonitored 3S Basin



Il caso del Vjosa

Braided

Single Channel
(Meandering)

Bizzi et al. 2020
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Presente e Futuro: Dynamic CASCADE

Tangi et al., WRR 2022



Presente e Futuro: Telerilevamento e validazione

Bizzi, Piegay et al. 2018 ESPL, doi:10.1002/esp.4509

Demarchi, Bizzi et al. 2017, ESPL, doi: 10.1002/esp.4092

• Sentinels plus Drone is a cost effective-solutions for a multi-scale 

hydromorhpological monitoring framework for medium-large river systems: 

pilot basins can be designed with limited efforts (it is an opportunity!)

• Large scale monitoring and assessment frameworks needs to integrate 

different sources of remotely sensed data

• The new layers of information allow a exhaustive characterization of fluvial 

forms and process: geomorphic units, water channels mapping, and then 

habitat evaluation, monitoring channel evolution trajectories, characterizing 

grain size and predicting discharges. And on selected sites we can 

integrated this information with field data on sediment budgets and 

sediment transport. 

• Network scale harmonized databases needs ot be shared (globally) and 

feed network-scale models (e.g., CASCADE)

We are on a cusp of something in river science and 

management… but it still has not happened
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