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The ‘residual risk’
Flood map for a similar
events after completion

of structural remedies
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Structural remedies diminishing
... hot dissolving) the Hazard
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... with evidences of Exposure (and Vulnerability?)
Increase
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Key analysis, even more
when risk reduction is partial
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c) Selling value
Shops: 2900-7000 €/m?2
Flats: 3300-4800 €/m?

Renting value
Shops: 14-35 €/m?month
Flats: 10-15 €/m?month

Legend

Building use

Scenario without flood retention basins
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Scenario with flood retention basins

I Theater Museum Lipe=ns
— Arrighi et al., 2018,
J. Env. Manag., 207, 92-104.



1966 flood damage has Flooding volumes for a 1966-like event
been estimated as about LTy o fugnd o

. We are here &
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'E E ﬁ Vittorio Granchi mentre restaurail =7

2=Z Crocifisso di Cimabue 1966-1967.

25 ; : o

52 | Today Scenarios, Total direct economic

assuming full losses + 2 months

safeguard of artistic business interruption
heritage Billion-€

< 1966-like 14.52 Today marginal monetary loss can be

Qs : estimated in about 14,520/165 =

Q55 200-year design 927 bi ! f:l di

§§§ e ——— 88 Eur per cubic meter of flooding water

=== basins) :

3= _ Can you guess a gross estimate of the cost for
200-year design 8.33 taini £ 1 cubi # ter?
il e (e retaining upstream 1 cubic meter of water:
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Exposure and vulnerability of cultural value:

PROBABILITY SEVERITY

Return Interval Ty

Discharge Q \

)\

EXPOSURE
W Not affected
Affected

SUSCEPTIBILITY /

Vulnerability class
#1,..,n

Vulnerability class
#1,...,n

Heritage Building + Artworks

J\

Risk to heritage buildings
——) +
Annual expected number of lost
artworks

Damages

Frequency 1/Ty
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| Risk for cultural buildings 92/

] Low
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Arrighi et al., 2018,
J. Flood Risk Manag., 11, S616-S631.
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Festa della protezione civile: prove virtuali
d'alluvione al museo Bardini

sabato 05 ottobre 2019 ore 19:24 | Cronaca v
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Stamani allarme simulato
nell'ambito della | edizione
della 'Festa della protezione
civile'. Test con una diga anti
inondazioni. Al centro
commerciale San Donato
allestito il 'villaggio® della
prevenzione e della sicurezza.
Stand e percorsi guidati per
conoscere tutto quello che si fa
per fronteggiare le emergenze

Synergy with non-structural remedies
(early warning, emergency plans) for
non-transferable residual risk

MOBIDIC
Sistema modellistico sperimentale per il calcolo dei bilanci idriq
Lalgoritmo di bilancio idrologico attualmente in uso per le pre:
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Exposure and vulnerability of people:

3
N
T
E [
o Some evidences at European scale on the
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) e increasing risk from Flash Floods
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Flood type Occurrence  Total affected People/event | Total deaths/event
Mean Mean

Coastal flood 41 499.308.805 60.439

Flashifloed 398 420.068:779 138551

11 A8 3402270
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Flash Floods from a risk management,
early warning perspective ?
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Flash Flood! B

B} alamy stock photo

www.alamy.com




Reliability

Key characteristics Limeliness

-Hydrological Hazards

stainable
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i True behavior is highly non-linear, threshold like
i Reliability Timeliness
Lag time Corrivation time Lag time Emergency Response time
‘..“;: (flood-rainfall delay)
8. Rainfall | Rainfall Civil Protection | Self-
2 Forecast | Monitoring plans | Protection




La rge CO ntl n e nta | ba SI n S C ® O 4 www.noel.gv.at/wasserstand/#/ e U W v IN @O ®

(e.g. Danube, Po,

WASSERSTANDSNACHRICHTEN @
und Hochwasserprognosen

<M Discharge forecast

Usability
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Ag g i O rn a m e nti S itu a Zio n e Korneuburg - Discharge forecast

= Monitoring data === Most probable forecast Confidence interv al

fiume Po/7
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Neit forecast02:00

Foregasting time 19:(

(\[@)Y] Il colmo di piena del Po ha superato I'idrometro di Isola S.Antonio nel corso
della scorsa notte con il livello di m 7,97 s.z.i. (sullo zero idrometrico) e sta

L]
La g t I I I l e transitando in queste ore a Ponte della Becca con livelli di poco superiori alla I #1200 000 24120190000 a0 2120000 e
20 1 9 soglia 3 di criticita (elevata, colore rosso), nell'intorno dei 5,85 m s.z.i. (la soglia

Tc Emergency 3 izia 2 550]

Si prevede che il colmo raggiunga Piacenza nel corso della serata con valori nell'intorno
Re S p O n S e degli 8 m s.zi. 3° livello di criticita, elevata (che inizia a 7 m), colore rosso, e Cremona nel

corso della giornata di domani, con livelli di criticita moderata (livello 2, colore arancione).

( 1 2 — 48 h ) Attualmente il valore registrato a Piacenza (rilevamento ore 12) & di 7,72 cm s.z.i.

Nel tratto mediano del Po, si prevede un generale superamento della soglia 3 (criticita in 36 to 42 hours 1010 m¥/s
elevata, colore rosso); ulteriori aggiornamenti sui livelli previsti saranno possibili in rel in 42 to 45 hours 1020 m3/s
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v e Previsioni Idrologiche
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Mid-size mediterranean
(e.g. Arno in Florence ...

Regione Toscana
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Recent disastrous flash-flood in Tuscany,

Small creeks, urban drainage July 27, 2019
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Further confirmation evidences

£
N
T
-d
2%
53
8%
26
g‘é
S E
-
: fg% Flood Landslide
s «. e o, ®
% s3 Flood Landslide fatalities fatalities
<5 fatalities fatalities
ESN
25 Z tid % = %
£25
z2= # % # % Place
Condition Public/private building 122 24.7 354 55.0
On foot 137 37.8 121 393 Proximity of house 13 2.6 10 1.6
By car 203 56.1 95 30.8 Road/highway 188 38.1 137 21.3
By road bike 2 0.5 2 0.6 Railway 65 10.1
By van 4 1.1 2 0.6 Campsite 21 43
By tractor 2 0.5 Countryside 20 4.1 13 2.0
By truck 4 1.1 3 1.0 Mountains 47 7.3
By excavator 2 0.5 11 3.6 Beach 16 2.5
— By bus 1 0.3 5 0.6 Bridge 64 130 | 2 0.3
g ‘2‘ By train 65 21.1 R?verbed 5 1.0
= e By boat 7 1.9 River bank 38 7.7
O

Salvati et al., 2018,

Ford 20
Total 362 308 Sci. Total Env., 610, 867-879.

Climbing 7 2.3 Underpass 2 %
Total 493




A few conclusions

Evidences on the historic roots of flood risk
may guide better understanding of feasible
options for structural and non-structural
remedies.
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Residual risk management remains high
priority due to:
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- Increasing exposure while decreasing hazard

DICEA

Dipartime
Ci

- Non-transferable risk for human life, artistic values

Flash-flooding low predictability
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Thank you for
your attention!

...and remember to spot
flood water marks while
touring downtown ...
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IL 3 NOVEMERE 184 &
LA PIENA D' ARNO ARBIVO

ALLA PRESENTE LINFA

——

Dipartimento di Ingegneria &
Civile e Ambientale

DICEA

L ADID "{"'“B}NS“ i 1L 4 NOVEMBRE 1966 L' ACQUA
LA PIENA D ARNO ARRIVO DARNO ARRIVO A QUEST ALTEZZA
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