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Magra river basin
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max watershed height: 2017 m a.s.l.
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Bad inheritances

e Unwise

- flood risk
urbanization

 Hydroelectric and

. . . scarce water in rivers
Irriguous derivations

e River bed incision

+ coast erosion
(caused by past gravel mining)

water table drinking wWater:
lowering PEOIF AU,
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» Short-sighted approach

canalization works ecological status
(levees, bank protections...) gdeqgradanoen




Problems: flood risk

too close to river s high risk

Bocca di Magra

Fiumaretta




60-2000: “instream” urbaniZ2toh
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highi risk




Problems: old gravel mining consequences

1950-1970
heavy gravel mining




Problems: old gravel mining = bed incision
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New bridge pillars
barefooted 1988

Old bridge ruins
(collapsed 1966)




Problems: gravel mining = coast erosion

Marina di Massa

pennelli + scogliere soffolte




Problems: gravel mining = bed incision and
narrowing -> water level lowering - water
table lowering

WatertabIeT o level
water leve




Problems: gravel mining = salty intrusion

8 km from mouth

Superficial from) river.
salty

intrusion Underground
water salinity.

from sea




Problems: bed incision and narrowing
- aquatic and terrestrial habitat loss

backwaters

slope

floodplain
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Problems: last century narrowing




Problems: hydroelectric and irriguous derivations

Magra river: average discharge ~ 60 m3/s
Magra river: av. low discharge ~ 20 m3/s

1996 existing derivations: ~ 24 m3/s
1996 new requests: ~ 16 md/s

water in pipes

( Before
River Basin

AUty ) rivers without water (sometimes)




PFO b | ems. - only advantages visible (here and now)
S h ort-s | g hted VlS | O > disadvantages invisible (elsewhere and tomorrow)

Before Magra River Basin Authority:

local sk

raclietion

levees, di_gging,
straightening,
vegetation clearing
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Before Magra
River Basin
Authority

» Plurality of concerned public
bodies - plenty of noise




Far-sighted vision

After Magra River Basin Authority:

 multi-objective approach
(all advantages and
disadvantages considered
at the same time)

* here and elsewhere,
now and tomorrow

Risk
reduction

Risk ?

Other
objectives

Local

Downstream and up

Now and tomorrow

Incision reduction

Coast erosion reduction

Water table raising

Water resources re-establishing
Salt intrusion pushing back

Ecological improvement




High DMV (instream minimum flow reguirements)
DMV =Sup. Ry, P-A-N-Qg Qg G - L;s+ My

penalizations in high natural environments and_for very long derivations

Before
« DMV: poor (0- 2 L/s-km?) meagre
 DMV: constant summer

After

« DMV: abundant (5,40 L/s-km?)

« DMV: variable (piodulated)

plentiful

summer
natural flow

Feb




Not only DMV:
Stretches unavailable for derivations

Magra River Basin

unavailable stretches

Ligurian sea




Not only DMV: Restrictions on derivations density

@ (sequences of derivations interdicted)

Small l Big
derivations | derivations
(<5 m3/s) | (>5m?3s)

Ecological

recovery
(derivations I

interdicted)

Intake Intake

Use

D (distance
Restitution

Restitution
Intake

Restitution

| Ecological

, , recovery
(derivations
interdicted)

Restitution /

AFTER

Only short stretches
Impoverished

BEFORE

Progressive hydric
Impoverishment



Not only DMV: Fishpasses

Fishpass \
/ Barrage

River-bed




Not only DMV: U Discharge gauges
(on view of public)
 etc., etc.
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Turbinata

Portata mc/s
Rilasciata




River Pertinence Belt (not only flooding areas)
Space returned to the river (building not allowed)

- more safety and more nature

River Pertinence Belt
(definitive restrictions)

e 30-year flooding area
#=  |(transitory restrictions)

_ | (transiteny restictions;

river pertinence areas

areas of naturalistic value

. o areas for.aguifer recharge
areas for plafi realization works

4 River'Pertinence Belt




Directions for environmental design of
fluvial works

Autorita di Bacino interregionale del Fiume
Magra

Work with nature!

Cap.3
CRITERI PER INTERVENTI
SU FOSSI E CANALI

Intreduzione
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“Educative” (mandatory) advices

5‘ new enlarged channel
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’ i New road /
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* levees heightening? ¢
 channel dredging? ¢
e |ateral floodwater ;afetention facility?
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Third lane of motorway:

Mitigation? No, improvement!

Motorway working Magra River

also as levee Motorway tomorroy
(stretch on viaduct

wetlands

made area

Motorway: t
(on emban

oday
kment)




Bank protection or sediment equilibrium?

bank revetment

Traditional appreach

 hydraulic works costs higher than land value
« Bank erosion is useful for sediment redress

non-intervention

More fitting approach; bank revetments goodbye!




Functional Mobility Belt (freeom for rlvers)
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Functional Mobility Belt

Rinaldi (UniFI), 2005




Fluvial Mobility Belt = spontaneous restoration

Bank revetments and
rectified channel

Bank revetmets remotion
—> Sinuosity recovery,
floodplain growing

—> vegetation taking root

Channel morphology,
edaphic conditions and
vegetation growth controlled
by well developed floodplain

Equilibrium achieved, fluvial
processes and habitat restored




Water crisis: wate
- looking on future crisis

raising water table;
re-establishing

underground water

resources!
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G. Raggi, 1981, mod.



River bed aggradation
-> water table raising
-> less water crisis

PO oa” S ater table (tomorrow)
water table (today)

river bed (tomorrow)

river bed (today)

——————————

Tomorrow




Channel sediments feeding
(from landslides)

Potential of recharge from landslides

Landslide + Links + Lithologic
activity to rivers potential

Rinaldi (UniFl), 2007




Channel sediments feeding:
conservative measures

Eroding banks:

_ non-intervention
Landslides: Linked slopes:

non-intervention non-intervention

Do no build

Do no build weirs .
bank protections

River works:
Nno maintenance

Rinaldi (UniFl), 2007




Channel sediments feeding: remedial measures

Sediments
mobilization
and transfer




Channel sediments feeding (from terraces)

River terrace (ex floodplain)




Magra River Basin Authority

Far-sightedness Researches
Mu|ti-objectiv\ / Cost-benefit
approach\ _~ analysis

e

More More More LEess
Nature  Safety  Resources  CostS

Thanks for your attention




