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Il funzionamento dei sistemi fluviali
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Come le dighe interagiscono con il sistema fluviale
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“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

Geology :
e Rock properties (Climate
(erodibility) Precipitation type,

* Deformation and structure intensity and duration
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La presenza di dighe nei fiumi oggi
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Da dove viene CASCADE

CASCADE
(Network Scale Sediment Transport Model)
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Modelli per il trasporto solido a scale di reticolo

Conceptual and numerical models a) Network extraction and hydromorphological characterization ’W

* These exploratory models present a typically 1D
Reach features

structure combined with empirical formulas specifically wWatrdicharge

Channel width
Bed material D16, D50, D84
Others

derived to represent river sediment transport.

b) Definition of external sediment sources and barriers

Natural
sediment

* Focus on characterizing and quantifying network-scale OZ‘;TLTZ:IL""S
sediment routing patterns and highlight (dis)connectivity “'

pathways across the network.

= | sediment fluxes

Examples:
p ' L increasing load
@ sediment source

{ external source
V dam/ barrier

e  SedSim (Wild and Loucks, 2012)

P-------
.

* NetworkSedimentTransporter (Czuba and Foufoula-Georgiou, 2014,
Czuba et al. 2017, Pfeiffer et al. 2020)

e  SeRFE (Gilbert and Wilcox, 2020)

e CASCADE (schmitt, 2017)



CASCABE Toobes T N 0 .._2

CASCADE Toolbox £

A topltaifof Fve: Sediment connactivity assessment

ASCADE toolbox: www.cascademodel.org

a) Network extraction hydromorphological characterization
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b) Definition of external sediment sources and barriers
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Environmental Modelling and Software
Contents lists available at ScienceDirect

Environmental Modelling & Softwar

journal homepage: www.elsevier.com/locate/envsoft

The CASCADE toolbox for analyzing river sediment connectivity and
management
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E’ possible fare certe stime? Validazione

Stochastic Modeling of
Sediment Connectivity for
Reconstructing Sand Fluxes

and Origins in the

Unmonitored 3S Basin

Schmitt, Bizzi et al., 2017, JGR, DO/
10.1002/2016JF004105
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I caso del Vjosa

Shushica

Legend

Source

Morphotype

s MC-GB

e SC-GB

e SC-GBB

s SC-BB

=== Multi Channels
'GSD site

\

; - ~Croatiay
\\fosr‘"a Herzegovina { = _~——X_Bulgara
———

\L(J % Macedonia L

!

p
! Albanla}_

S
o~
. 7 e
[ Ry
Wcrwu ! ‘533\

g

r
P

Shushica X l T&E\\\\\f]\c\sa

\
Legend
D50 [mm] \ AN
—0-23 I\l

2334

3448 Drinos
——48-71
—71-188
@ Multi Channels

8GSD site

'B\,‘u AJ'
SN

B B
ANy,

1 (Sarantaporos)

& =
Aaos-Vjosa\

Voidomatis  _g”

- Km
20

Sediment Concentration

| Threshald p=1.

sl Stima della probabilita di

cambi morfologici

W

N
Aaos-Vjosa |
Voidomatis

Km

B2 Bizzietal. 2020

Braided

Single Channel
(Meandering)

Sed. reduction:



Presente e Futuro: Dynamic CASCADE
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Presente e Futuro: Telerilevamento e validazione
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« 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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