...export damages

BEFORE:
settelements A and B slightly
flooded; C not flooded

AFTER:
Settlements A and B “safe” with
levees;

C severely flooded




RISK: classic hydraulic
approach and its effects

Po river (ltaly)

Northern Italy




Rio Po (l1taly): result
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The “safe conditions” paradox

Town BEFORE
R=r iR

Town AFTER

A < EVENT B
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= the risk increased !!
In addition, climate change ...



Urban planning?




Levees for or against

safety??
... FRAGILITY]
RISK: R, =0 7
RISK: R;>0!
Ry(o0) >> 0 !
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= FRAGILITY HIGH....!!!



An approach
reall
“CLASSIC" |

A touch of history

Montichiari
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Hydraulic approch:
who pays!7§F%

Infrastructuring =
Taxes in biberon!

€CC.. €



milioni di euro (costanti 2000)

Ri10 Po: results
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Hydraulic approch:
summary \

PUT in SAFE coﬂ
paradoxmal ases risk

° Exports% ,cwhere
safety = Iincrease

e Ind
& . damage
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des and narrows
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- bridges break down




Loss of
geomorpho
equilibrium




...reduction of solid flow
- coastal erosion

benefits: private
costs: public



INcision of river bed
-> drying-up aquifer
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Incision=-> salin intrusion

Superficie freatica

Acquadolce

h = 4

ds'dd

d.=1,035
d,=1,001




...canalization effecton - loss of
aguatic and terrestrial habitats
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River Restoration
for SAFETY

hence:
- which approach?
- which solutions?



River Restoration

E'f@ N
CTIVES:

- Flood Directive (FD; 2007/60)
- Water Framework Directive (WFD;
2000/60)

- Waste Water treatment Dir.
- Nitrates Dir.
- Groundwater Dir.



