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I| Sistema fluviale

SPATIAL DIMENSION ?&T%}-&gﬁ&g;’
KEY PROCESSES AND INDICATORS
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Momentum Newton'’s 2nd Law, F = ma no accelerationsl\,{osr?;lcﬂgvé || trasporto SO||dO n|e| Purn.“
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the flow force per unit area -

it drives the sediment transport
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A typical transport model: ¢ =7 (t = c )b
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Lane’s Balance
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From: Stream Corridor Restoration Handbook, p. 1-13 and figure 1.13

Interpretation, for evaluating stream behavior

Steady state: sediment supply balanced
by transport capacity. Slope is stable.

Increase sediment supply
Sediment supply > transport capacity
S, > 8§, sediment accumulates

Increase water supply
Sediment supply < transport capacity
S, < S, sediment evacuates
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Il trasporto solido e le forme fluviali
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A Le escavazioni cosa provocano nei fiumi?

CHANNEL TYPES
SINGLE-THREAD TRANSITIONAL BRAIDED

rQ
-

NICK POINT A

<— NOISIONI DNISVHYONI

T @
< INCREASING NARROWING
(relative to the initial morphology) Surian e Rinaldi 2002

Channel adjustments that have occurred in Italian rivers
NICK POIN during the past 100 years: (a) incision, which is commonly
MIGRATION on the order of 3-4 m, but in some cases is even more
than 10 m; (b) narrowing, with channel width reduction

up to 50% or more.




Restringimento dell’alveo

Fiume Panaro




Incisione del letto e affioramento

del substrato roccioso

Secchia River
Incision up to 12 m (locally)



Stima imgatto antrogico su alterazioni

fluviali a scala di bacino

(from: Bizzi et al, 2018; Earth Surf. Proc. Lﬁndf.)
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*  74% del reticolo ha sofferto un incisione dell'alveo maggiore di 1 m
*  66% degli alvei ha piu che dimezzato la loro larghezza
* Intotale 617 ha di alveo fluviale sono stati sottratti alla dinamica fluviale.



Il filume Trebbia: traiettorie evolutive e

fasi di riabilitazione

A)

(from Bollati et al., 2014)

Aggradation

direction of bank or
bed movement

Narrowing Widening bankfull stage
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Esgloriamo le cause delle traittorie

SYEN

Land use changes

Dams
Sediment mining

Levees/bank protection

Major floods
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Change in bed elevation, AZ (m)

(from Bollati et al., 2014)




Le escavazioni di sediment nel Po

11 million m3

Tributaries

980s: 12 milioni m3/yr
.7 milioni m3/yr
(source: Basin Authority)

Po River

~1960  # 3 i (from: Dal Cin, 1983)




Quota del minima annual del fiume Po a

Cremona (Isola Serafini
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Variazioni quota letto del fiume Po tra
1991 e 2005
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I| Delta del PO

1994

2015

018; Scientific Reports)




CASCADE toolbox:
S [T www.cascademodel.org

2: reach selection via ID

lKstI] (An

el Scdiment Fluxes

2: show reach ID
| n: show network nodes

d: show dams
x: show dams ID

a: show external sed fluxes
©: show ext. sed fluxes ID

ESC or BS : close figure

b) q: remove/add dams
w: remove/add ext, sed. fluxes

1 : manual reach selection i i H 1

. a) Network extraction and hydromorphological characterization

2 : reach selection via ID ) y p g — Network reach
O Network node

4 show deposition

s : change sediment class

.
2z show reach ID
n: show network nodes. oulders/cobbles
d: show dams . Reach features
x : show dams ID il
E roded/De osited Hatr dchrse
a: show external sed fluxes Channel width
©: show ext. sed fluxes 1D Bed material D16, D50, D84
ESC or BS:: close figure Others

b) Definition of external sediment sources and barriers R
atural

C) [ ] O sediment
[Kg/s] ( All classes ) | debris flow | |a||uvi0nal fan | |dam / barrier | | bluff / ravine | | deforestation )

| Select ext. flows to be included: T oAmhropuc
alterations

. ediment Fluxes for

B oo )
16—
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m a n a ge m e nt O pt i O n S ¢) Multigraph expansion and sediment routing

l sediment fluxes
increasing load

L @  sediment source
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! external source
H 4

! YV dam/ barrier

‘Sediment sources for Reach 16 (in blue)

[ ] Input Reach ID

Enter reach ID to be visualized
16

OK | QB trasp = 81.6249 Kg/s

ooty sl B Bl Scdiment sizes and

ﬁw—-—ji " QB deposited = 0.11331 Kg/s
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Tangi, M, Schmitt, R, Bizzi, S, Castelletti, A, (2019)
reaCh Environmental Modelling & Software, Vol. 119, p. 400-406,
: | IJ ' https://doi.org/10.1016/j.envsoft.2019.07.008 [online]
s
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016= 4,087mm
D50 = 16 mm
D84 = 43.4002 mm

sediment classes foh]




Il caso studio del I\/Iekong

Main Rivers
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River Network 3S
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Schmitt, Bizzi et al., 2017, JGR, DOI
10.1002/2016JF004105



I| caso del V'|osa nei Balcani
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Uso dei Sentinel per il
monitoraggi dei fiumi

2018-07-01 (1) +0

Abbiamo classificato le immagini dal Nov 2015
ad Oct 2019 e generato mappe di frequenza
delle macro-unita morfologiche (Carbonneau

et al. 2020 ESPL)

https://global-surface-water.appspot.com
IRIS Project, global surface water over the past 32 years
at 30-metre resolution (Landsat)

Four years , 10m Resolution
Peker et al., Nature, 2016

Sediment frequency

[ Tratti corridoio Fluviale
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https://global-surface-water.appspot.com/

|| monitoraggio fluviale nei
Qrossimi anni

) Network extraction and hydromorphological characterization

e Dati di campo di trasporto solido al fondo e in
sospensione sono necessari per comprendere i
processi fluviali e quindi per supportare una gestione
consapevole ed efficiente.

uuuuu

Regional Modeling

Esistono metodologie mergenti basate su DoD che
POSsSONo supportare la stima del trasporto solido anche
su fiumi medio grandi.

) Legend

Classes

— e : | modelli a scala di reticolo/bacino possono essere
validati anche con pochi e puntuali dati di trasporto

B Severe changes

| 535 solido generando le prime stime di trasporto solido e
);-; S %% connettivita dei sedimenti a scala di bacino. Una
Tanaro e Scrivia ‘.(-6 . . . . .
~2 / ¥ Lo E%E conoscenza imprescindibile per la gestione e
PR g Thentus o - . . .
i L. é E ) predizione degli impatti cumulati.
it Moo NORTH APENNINE. o , qé b
| — " > . ananl * | dati Sentinel integrati con acquisizioni drone sono una

Piegay ot 2015 6P soluzione efficace e poco costosa per un monitoraggio
multi scala delle forme e dei processi morfologici per i
fiumi medio grandi: sviluppare bacini pilota dove
esplorare il legame funzionale tra forme e stime del
trasporto solido nei prossimi anni € un’‘opportunital!

Data
Acquisition
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