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Introduction
Risk R is traditionally expressed as:

R = H x E x V
Review of the Risk Assessment process (UNDRR, formerly UNISDR, 2009)

The risk assessment (and corresponding mapping) includes:

Å Study of the technical characteristics of the hazard H, such as location, 
intensity and likelihood of occurrence;

Å Analysis of the exposed values E(safety, social, economic and environmental);

Å Estimation of the (intrinsic) vulnerability V of the exposed assets; the 
vulnerability is expressed as a number between 0 (no damage) and 1 (total 
loss);

Å Assessment of the capability Cto cope with risk scenarios and its effectiveness.
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Capability C= non structural resilience

Å Urban planning compatible with risk/hazard assessment

Å Detailed informationon exposure and vulnerability

Å Civil protectionorganization and exercises

Å Early Warning Systems

Å Training and information for the public about risk scenarios and standards of behaviour

Å Introduction of ζōŜǎǘ ǇǊŀŎǘƛŎŜǎη

Å Implementation of ζ.ǳƛƭŘ .ŀŎƪ .ŜǘǘŜǊη ǇƻƭƛŎƛŜǎ (rebuild better and in a resilient way)
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Exceedance 
probability 

Ps

Return period
T

Occurrence 
probability 

1 event in 80 years

Occurrence 
probability 

2 event in 80 years

Occurrence 
probability 

3 event in 80 years

20.0% 5 100.00% 100.00% 100.00%

10.0% 10 99.98% 99.78% 98.93%

5.0% 20 98.35% 91.39% 76.94%

2.0% 50 80.14% 47.70% 21.56%

1.0% 100 55.25% 19.08% 4.66%

0.5% 200 33.04% 6.11% 0.77%

0.2% 500 14.80% 1.14% 0.06%

0.1% 1000 7.69% 0.30% 0.01%

The probability that a structure will
have to face an event with return
period T equalto designreturn period
Tp (T=N) is roughly equal to 63% (for
valuesof T>>1).

Return Period T: The return period, also known as a recurrenceinterval, is an
estimateof the likelihoodof an event (storm,earthquake,volcanoeruptionΧ) to
occur,andmaybeexpressedasfunctionof the exceedanceprobabilityPs:

Exceedanceprobability in N years:
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άMan can believe the impossible, but 
man can never believe the improbableέ

Oscar Wilde 

Human perception of extreme events and risk...

ζLe conclusionivere, bench®nelprimo aspettosembrinoimprobabili, 

additatesolamentequalchepoco, depongonole vestichele occultavano, e 

nude e semplicifannodeô lor segretigiocondamostraη
φ DŀƭƛƭŜƻ DŀƭƛƭŜƛ (Discorsie dimostrazionimatematicheintornoa due nuove
scienze. Giornataprima. 1638)
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October 4th 2010
Urban flooding in Sestri Ponente (Genua, Italy)
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Giotto street n. 15, in SestriPonente(Liguria,Italy), calledζtŀƭŀȊȊƻdei±ŜƭŜƴƛηόtƻƛǎƻƴǎΩPalace),obstructed the
Chiaravagnacreek. In 2013, the demolition of the buildingwascompletedafter yearsof legalbattles to clarify the
ownershipof the building(twenty yearsof discussionsbetweenresidentsandthe State).
Duringthe flood of October4, 2010, the buildingwas"protagonistactor" and this madethe inevitabledecisionto
evacuatethe apartmentsanddemolishthe structure.

.ŜŦƻǊŜΧ Χ ŀŦǘŜǊ ǘƘŜ ŎŀǊŜΗ
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Ischia island (Naples, Italy) ςMunicipality of Serrara Fontana.
Creek intercepted and obstructed by hotel structure in proximity of the river estuary.
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The consequences of events classified as Floods and Mudslides

are dramatic, as evidenced by statistics extracted from the

International Disaster Database(CRED, Universit®Catholique de

Louvain - UCL, Brussels, Belgium; http://www.emdat.be)

- From 1920 to the present, the estimated economic damage is

about 570 billion Euro;

- During the last century, more than 29 million people have been

affected by destructive events, for a total of over 31,000

fatalities;

- More than 500 events have been recorded in the last 60 years,

with a trend that is clearly growing in the last decades.

dal 1920 ad oggi

Flood Disasters

Total DeathsNo. Injured No. Affected No. HomelessTotal Affected Total Damage, Adjusted ('000 US$)

31296 35391 26425725 2584321 29045437 566589035

http://www.emdat.be/
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https://www.eea.europa.eu/en/analysis/maps-and-charts/flood-events-by-type-and

https://www.eea.europa.eu/en/analysis/maps-and-charts/flood-events-by-type-and
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άIntense or prolonged precipitation are key
drivers of flooding. In 2024, storms and
floodingaffectedan estimated413,000people,
resulting in the loss of at least 335 lives.
Damage from storms and flooding across
Europeduring the year is estimated to have
costat leastϵ18billion.έ

(https://climate.copernicus.eu/esotc/2024/flooding) 

(https://www.theguardian.com/environment/20
25/apr/15/europe-storms-floods-and-wildfires-
in-2024-affected-more-than-400000)

A drone view of a flooded area close to the Nysa 
Klodzka river in Nysa, Poland on September 16, 
2024.
https://edition.cnn.com/2024/09/17/europe/europ
e-floods-evacuation-entire-city-wildfires-portugal-
intl

https://climate.copernicus.eu/esotc/2024/flooding
https://www.theguardian.com/environment/2025/apr/15/europe-storms-floods-and-wildfires-in-2024-affected-more-than-400000
https://edition.cnn.com/2024/09/17/europe/europe-floods-evacuation-entire-city-wildfires-portugal-intl
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State of play of 2nd Flood Risk Management Plan 
(FRMP) adoption in EU 27

last update: 20 December 2023

(https://environment.ec.europa.eu/topics/water/floods_en)

Brussels, 4.2.2025
COM(2025) 2 final

REPORT FROM THE COMMISSION TO THE COUNCIL 
AND THE EUROPEAN PARLIAMENT

on the implementation of the Water Framework Directive 
(2000/60/EC) and the Floods Directive (2007/60/EC)

https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=COM%3A2025%3A2%3AFIN&qid=1738746144581

çAlthough Member States were required to adopt their
plansby March2022, regrettably,manyadoptedthem late.
This led the Commissionto launch legal proceedings
against all Member States in breach of the legal
requirements. Even at the time of finalizing this
assessment,not all Member States had adopted their
RBMPsand FRMPsand submittedthem to the Commission
12. For that reason, this report does not cover those
countriesor regions...è

https://environment.ec.europa.eu/topics/water/floods_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2025%3A2%3AFIN&qid=1738746144581
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A viewer is provided by the European
Commissionwith the supportof the European
Environment Agency to raise flood risk
awareness.
It reflectsthe work carriedout by the Member
States under the Floods Directive
(2007/60/EC).
https://discomap.eea.europa.eu/floodsviewer/?page=Page

https://discomap.eea.europa.eu/floodsviewer/?page=Page
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The indicator Population exposed to flood hazard was used in the
frameworkof the RiskMap of Metropolitan Areasfor the identification
of municipalitieswith a higherpopulationexposedto HydraulicRiskin
14 metropolitanareas. Theaim wasto establishfundingpriority for risk
mitigationactions(ISPRA,2018and2021).
ISPRA: ItalianInstitute for EnvironmentalProtectionandResearch
https://www.isprambiente.gov.it/

ISPRA 2018 ISPRA 2021

The population exposed has increased by more than 30%

https://www.isprambiente.gov.it/
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2018:About 2 million buildings exposed to flood hazard. 2021: About 2.7 millionbuildings exposed to flood hazard.

Comparingthe 2021andthe 2018FloodHazardMaps:
- Increaseof 1.3%in surfaceareawith highflood hazardP3,
- Increaseof 1.6%in surfaceareawith averageflood hazardP2,
- Increaseof 3.1%in surfaceareawith low flood hazardP1
ζThe increaseis mainly linked to an improvementof the knowledgeframework
carriedout by the HydrographicDistrictAuthoritieswith moredetailedstudiesand
mappingof newlandslidephenomenaor recentfloodeventsη.
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DIRECTIVE 2007/60/EC

Article 6 - FLOODHAZARDMAPSANDFLOOD
RISKMAPS
3. Flood hazard maps shall cover the
geographical areas which could be flooded
accordingto the followingscenarios:

(a) floods with a low probability, or extreme
eventscenarios;

(b) floods with a medium probability (likely
return periodҗ100years);

(c) floods with a high probability, where
appropriate.

Risk assessment 

Italy - D. Lgs. 49/2010 

Article 6 - FLOODHAZARDMAPSAND FLOOD
RISKMAPS
2. Flood hazardmaps define (highlightingareas
wherehighvolumesedimenttransportanddebris
flows may occur) the perimeter of geographical
areasthat could be affected by floods according
to the followingscenarios:

a) extremely rare and intense floods: return
periodup to 500years(low probability);

b) rare floods: return period between 100 e 200
years(mediumprobability);

c) frequent floods: return period between20 and
50years(highprobability).
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HYDRAULIC HAZARD
Article 6 - FLOODHAZARDMAPSANDFLOODRISKMAPS:

3. Flood hazardmapsshall cover the geographicalareaswhich could be flooded accordingto the
followingscenarios:

(a) floodswith a low probability, or extremeeventscenarios;
(b) floodswith a mediumprobability(likelyreturn periodҗ100years);
(c) floodswith a highprobability, whereappropriate.

4. Foreachscenarioreferredto in paragraph3 the followingelementsshallbe shown:
(a) the floodextent;
(b)water depthsor water level,asappropriate;
(c)whereappropriate,the flow velocityor the relevantwater flow.

The level of HYDRAULIC HAZARD must be defined according to two parameters:

ÅPROBABILISTICPARAMETERҦ RETURNPERIODT: also known as a recurrenceinterval, averagetime
intervalbetweentwo extremeevents;
ÅHYDRODYNAMICPARAMETERҦ HAZARDINDEXIp: dependson the hydraulicparameters(flow depth h,
velocityv anddischargeQ) of the flow.

The current legislation does not define/provide criteria for the formulation of the HAZARD INDEX!
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Hydraulic Hazard Mapping
1-D or 2-D Models?

Thecurrent Legislationdoesnot establishthe most appropriatemethod/model to characterizethe
hazardand the hydrogeologicalrisk; indeedunexpectedly,it leavesto the RiverAuthoritiesa wide
freedom of decision, just prescribingthe objectives to be achievedthrough the application of
hydraulicmodelsandanalysis.

WARNING!!!
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Χ ǿƘŀǘ ƛǎ HYDRAULICALLYhazardous?
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HAZARD INDEX Ip

ThehazardindexIp shallbe expressedby meansof hydraulicparameterswhichaccount
for the mainhydrodynamiccharacteristicsof the flow determiningthe hazard.

Sincethe mid-1970s, the water sciencecommunity(e.g. Foster& Cox,1973; Gordon&
Stone,1973; Abt et al., 1989; Keller& Mitsch,1992e 1993; Xiaet al., 2009e 2010Χ)
has investigated,albeit in a non-systematicway, CRITERIAFORTHESTABILITYOF
PEDESTRIANS,CARSANDSTRUCTURESIN FLOODAREAS.

The hydrodynamicHazardIndex can be thus related to the velocity v and the water
depth h. Then,it ispossibleto refer to the flow momentum:

Ip = v ϊ h
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Themainriskfactor in anfloodedurbanenvironmentis the lossof a humanstability.

FLOOD HAZARD

Testingcarried out on 20 individuals(18
men and 2 women),agerangingfrom 19
to 54 years, whose weight and height
varied between 41 and 91 Kg, and
between152e 183cm,respectively.
All individualswere in excellenthealth.

Limitations:
- Peoplepsychologicallypreparedfor the event (in
subsequenttrials they developedtraining)
- The testers were safe, unrealistic conditions
(equippedwith safetyharness)
- Nochildor seniorusedastesterΧ
- Ideal conditions(no accessoryweight, no impact
of objectsdraggedby the current,etc.)
- Goodlight exposureduringtests
- The ambient and water temperature was quite
comfortable(20-25ÁC)
- Χ..
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C. Arrighi et al.: Hydrodynamics of pedestriansô instability in 

floodwaters. Hydrol. Earth Syst. Sci., 21, 515ï531, 2017. 

M. Postacchini et al. Human stability during floods: Experimental 

tests on a physical model simulating human body. Safety Science, 

Volume 137, 2021.

FLOOD HAZARD
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The scientific literature presents numerous
referencesdedicatedto the loss of stability in
pedestrians impacted by a flood wave in an
urbanenvironment.

However, the results are not always in good
agreement since the variables involved are
numerous (age, size, etc.), but generally, it is
possible to identify the following limit
conditions:

hMAX = 0,5õ1,2 m

vMAX = 1,5õ2 m/s

(ǾϊƘ) MAX = 0,5õ1,0 m2/s

Smith GP, Davey EK, Cox RJ, (2014). Flood Hazard, WRL
TechnicalReport2014/07, UNSWWaterResearchLaboratory.

HAZARD INDEX Ip

HAZARD

Low: (h + 0.385Öv) < 0.2

Medium: 0.2< (h + 0.385Öv) < 0.5

High: (h + 0.385Öv) > 0.5
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Thehydraulicriskfactorsmust includethe condition of carstability lossduringanalluvialevent.

HAZARD INDEX Ip

Draguignan, Francia sud-orientale, 2010

GPSmith,BD Modra,TA TuckerandRJCox(2017). Vehicle
Stability Testing for Flood Flows. UNSW Australia Water
ResearchLaboratoryTechnicalReport

Smith GP, Davey EK, Cox RJ, (2014). Flood Hazard, WRL
TechnicalReport2014/07, UNSWWaterResearchLaboratory
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Flooded cars in the Toowoomba (Queensland, Australia) floods of January 2010
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HAZARD INDEX Ip Ҧ I¸5w!¦[L/ I!½!w5
Basedon a literature review,corroboratedby a wisedoseofάgoodjudgmentέΣit is possibleto
define3 classesfor the HazardIndex Ip:

ÅIp1ςModerate HazardIndex: 0.10< h < 0.50m AND 0.10ҖǾϊƘ< 0.50m2/s
ÅIp2ςMedium Hazard Index: лΦрл Җ h < 1.00 m       OR лΦрл Җ ǾϊƘ< 1.00 m2/s
ÅIp3ςLarge Hazard Index: hҗ мΦлл ƳOR ǾϊƘҗ мΦлл Ƴ2/s

T
HAZARD INDEX 

Ip1 Ip2 Ip3

нлҖ ¢ ҖрлH3 H4 H4

мллҖ ¢ ҖнллH2 H3 H4

нллғ ¢ ҖрллH1 H2 H3

4 classes of Flood Hazard
H4: Very high; H3: high; H2: average;  H1: moderate

Qualitative Hazard Matrix: combination of Return Period (probabilistic factor) and Hazard Index 
(hydrodynamic factor). 

Two possible approaches.

T
HAZARD INDEX 

Ip1 Ip2 Ip3

нлҖ ¢ ҖрлH2 H3 H4

мллҖ ¢ ҖнллH1 H2 H4

нллғ ¢ ҖрллH1 H2 H3

?
άtǊǳŘŜƴǘƛŀƭέ ASSUMPTIONS άbhb ǇǊǳŘŜƴǘƛŀƭέ !{{¦at¢Lhb{ 
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RISK CLASS

HAZARD CLASS

H4 H3 H2 H1

D
A

M
A

G
E

 C
L

A
S

S D4 R4 R3 R2 R1

D3 R3 R2 R2 R1

D2 R2 R2 R1 R1

D1 R1 R1 R1 R1

RISK CLASS

HAZARD CLASS

H4 H3 H2 H1

D
A

M
A

G
E

 C
L

A
S

S D4 R4 R4 R3 R2

D3 R4 R3 R3 R2

D2 R3 R2 R2 R1

D1 R2 R1 R1 R1

T
HAZARD INDEX 

Ip1 Ip2 Ip3

нлҖ ¢ ҖрлH3 H4 H4

мллҖ ¢ ҖнллH2 H3 H4

нллғ ¢ ҖрллH1 H2 H3

T
HAZARD INDEX 

Ip1 Ip2 Ip3

нлҖ ¢ ҖрлH2 H3 H4

мллҖ ¢ ҖнллH1 H2 H4

нллғ ¢ ҖрллH1 H2 H3

CǊƻƳ ŦƭƻƻŘ I!½!w5 ǘƻ ŦƭƻƻŘ wL{YΧ

άtǊǳŘŜƴǘƛŀƭέ !{{¦at¢Lhb{          ±{          άbhb ǇǊǳŘŜƴǘƛŀƭέ !{{¦at¢Lhb{ 

D.P.C.M. 29.9.1998

Moderate R1: social,economic
and environmentaldamageare
marginal;
AverageR2: possibleminor da-
mageto buildings,infrastructu-
re and environmental assets,
but without jeopardizing the
safetyof staff...;

: possibleproblemsfor
the safetyof people,functional
damageto buildingsand infra-
structureΧ;
Very High R4: loss of life and
seriousinjury to persons,major
damage to buildings,
infrastructureandΧ

D=E x V
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CALABRIA Region

CƻǊƳ ŦƭƻƻŘ I!½!w5 ǘƻ ŦƭƻƻŘ wL{YΧ
UMBRIA Region 

LOMBARDIA ςRB PO River
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άtǊǳŘŜƴǘƛŀƭέ !{{¦at¢Lhb{          ±{ άbhb ǇǊǳŘŜƴǘƛŀƭέ !{{¦at¢Lhb{ 

+ SAFETY - CONSTRAINTS

CƻǊƳ ŦƭƻƻŘ I!½!w5 ǘƻ ŦƭƻƻŘ wL{YΧ
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ÅClimate change 

DIRECTIVE 2007/60/EC- Article 14 - Reviews
4. The likely impact of climate change on the occurrence of 
floods shall be taken into account in the reviews referred to 
in paragraphs 1 and 3.

ÅPluvial floods from the Urban Drainage Networks (UDNs)

Open issues

DIRECTIVE 2007/60/EC- Article 2 - Definition
мΦ ΨŦƭƻƻŘΩ ƳŜŀƴǎ ǘƘŜ ǘŜƳǇƻǊŀǊȅ ŎƻǾŜǊƛƴƎ ōȅ ǿŀǘŜǊ ƻŦ ƭŀƴŘ ƴƻǘ ƴƻǊƳŀƭƭȅ 
covered by water. This shall include floods from rivers, mountain 
torrents, Mediterranean ephemeral water courses, and floods from the 
sea in coastal areas, and may exclude floods from sewerage systems.
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Theanalysisof a singlesetof N datawith
maximum annual peak flow, does not
reasonablyallow to predict valueswith a
return period larger than 2ÖN (Benson,
1961; Committee on Techniques for
Estimating Probabilities of Extreme
Floods,1988)

/ƭƛƳŀǘŜ ŎƘŀƴƎŜΧ ƻǊ Χ /ƭƛƳŀǘŜ ŜǾƻƭǳǘƛƻƴΚ

Geological time clock
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QT = jĿ id,TĿ A

Soil consumptionin Italy, only referredto 2021, was larger

than 2 m2 per second,about 70 Km2 of new impervious

surface...

CLIMATE change?... HYDRLOGICAL change!!!

Increaseof urbanized area, related to the flood
eventin 2013in the city of Olbia(Sardinia,Italy).
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Hydrology

Frank Vincent Zappa (1940 ς1993)
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Flooded areas in Florence
(November 4th, 1966)

Flood hazard map
(2025)

#50Yearschallenge
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D.Lgs. 49/2010 
(with modifications introduces by the L. n. 97/2013) 
Articolo 2 - Defintions

Pluvial floods from UDNs

a) flood: Temporary flooding, also with transport or
mobilizationof sedimentwith largeconcentration, of land not
normallycoveredby water. Thisshallincludefloodsfrom lakes,
rivers, mountain torrents, eventually artificial drainage
networks, any other surface water body even if temporary,
natural or artificial, and flood from sea in coastalareas,and
excludes floods not directly provoked by weather events
provokedby sewersystems;
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Laboratoryandfield investigationsdemonstratethat sewersystemsefficiencymaybe
affectedby the inappropriateoperationof singularstructures,dueto:

Åwronghydraulicdesign

Åconstructiondefects.

Pluvial floods and Urban Drainage Networks

A sewer network is configuredas a ChainSystemwhose
components are connected in Series: pipes, manholes,
overflowstructures,drop structuresandpumpingstations,
etc..

System failure is caused by the failure of a single component!

R4C
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Urban Drainage Networks belong to the "out of sight, out of mindέ ŦŀƳƛƭȅ, 
until an unexpected rainy day occurs...

Pluvial floods from the Urban Drainage Networks

Sewer geyser in uscitada un

pozzettolungoWolfe Street, Montreal 18.07.2011

... the road swallowed a garbage trucké

(Casalnuovo, Naples - August 10, 2011)
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Climate change?...

Mis-design?...
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The vortex shaft is essentially constituted by three
elements:

1. INTAKE  STRUCTURE:

ÅHorizontalflow is transformedinto helicoidal
flow

ÅTheair flow throughtheάǾƻǊǘŜȄŎƻǊŜέ

2. VERTICAL SHAFT:

ÅCentrifugal force ensures that the flow
adheresto the shaftwalls

ÅTheair flow is preservedby the presenceof
theάǾƻǊǘŜȄŎƻǊŜέ

3. OUTLET STRUCTURE

ÅTheflow is forced to return from vertical to
horizontaldirection

ÅControlof flow patternstoward the tailwater
channel

ÅEnhancementof air detrainment

4
3

Vortex Dropshaft Scheme
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Subcriticalapproach flow
Ç Horizontalbottom of the vortex intake

Ç Smoothspiralflow at the shaft intake

Supercriticalapproach flow
Ç Steep helical ramp to direct the flow

toward the verticalshaft
Ç Occurrenceof shockwaveat the outer

wall of the intakestructure

Geometrical conditions to be respected:
0.8<Ds/a < 1 ,    a-b/2 > 0.65Ds ,    DR> Ds/6 .

Geometrical conditions to be respected:
0.4DsҖ bҖ Ds 0.4DsҖ dҖ Ds

Design criteria

Thepurposeof the intake structure is to guidethe rectilinearapproachflow toward a verticalshaft flow; the
tangentialintakemust thushaveanadequategeometry.
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Subcriticalapproach flow
The maximum dischargeQM can be
estimatedas

QM = (1/2)Ds
3(5g/b)1/2

Supercriticalapproach flow
The maximum dischargeQM can be
estimatedas

QM = [g (Ds/1.25)5]1/2

The shaft diameter Ds can be calculated, once the design dischargeis given (i.e. from
hydrologicalmodels).

Vortex intake subcriticaland supercritical 
approach flow

Design criteria
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Q > QM
dropshaft choking
possible structural damages

Insufficient ventilation

Problems & Countermeasures
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Vortex dropshafts in Naples (IT)

Due to the hilly context and the large elevation gaps within the city of Naples, the modern sewer

system includes several vortex dropshafts, mostly designed during the 70ôsand 80ôs.

Digital Terrain Model (DTM) of the municipality of Naples 

The Pizza analogy
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Choking effects

Naples(Italy),14-15.09.2001: 181mm in threehours(T>100y).

Vortex shaft 
D Ls Qmax Fo 

m m m
3
/s   

1 2.5 27.80 18.00 1.27 

2 2.5 27.80 18.00 1.27 
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Performance of subcritical intake
for supercritical flow

Ç For low dischargesa shockwave developsalong the intake wall. The shockwave height
increaseswith the dischargeuntil a hydraulic jump occurs causinga transition from
supercriticalto subcriticalflow upstreamof the vortexintake

Ç The hydraulic jump causes free surface fluctuations, resulting in an irregular shaft
operationwith a possiblechokingof the air vortexcore
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Ç Hydraulic jump along the approachingchannel; consequentlythe height of the approach
channelcouldbe increasedin order to preventpressurizedflow (often not feasible)

Ç the exactlocation of the hydraulic jump shouldbe evaluated,in order to fix the point where
the heightof the approachchannelhasto be increased;

Ç the hydraulicjump maystill causewater depth fluctuations that disturb the intake structure,
with unfavorableeffectsin termsof irregularoperationof the shaft(choking)

Canwe adaptthe subcriticalintakefor supercriticalapproachflow in order to reduceconstruction
costsor to retrofit existingstructures?

Important shortcomings:

Practical Issues

Vortex 

intake
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Ç partial loweringof the bottom (negativestep) alongthe approachchannel,sothat the hydraulic
jump shalloccurstablydownstreamof the step.

Ç the length of lower-bottomed channel shall be long enough as to prevent water depth
fluctuationsdueto the effectsof the macro-turbulencecausedby the hydraulicjump.

Proposed solution
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Climate change?...

Mis-design!...
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Conclusions

ÅUrbanareasin EUROPEsufferfrom widespreadFloodHazards.

ÅTheinvolvementof all stakeholders(population,institutions,competent
authorities,etc.) isessentialto mitigatethe effectsof thesephenomena.

ÅThe EULegislationneedsto provide more detailed and geographically
homogeneouscriteria for FloodHazard/ Riskassessment.

ÅThe escalation of these phenomena is probably determined by the
climate evolution, but it certainly dependson anthropogenic factors
directlyor indirectlylinkedto the useof landandwater.

ÅTheclimate issuecannotbe discussedasstadiumcheering, but must be
addressedin a reasonedandscientificallybasedway.
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For decades, a recurring question has been put to researchers

and scientists, whenever a calamitous event occurs:

Is it possible to predict hydrogeological 

disasters?

Roubault M. (1970). Peut-on pr®voirles catastrophes naturelles?

Presses Universitaires de France, Paris.

The Italian translated title sounds very different: Natural disasters are

predictable.

Even today, in most cases, we cannot predict 
natural/hydrogeological disasters, but we can 
certainly do MUCH MORE to mitigate their 

consequences, through adaptation strategiesto 
the possible occurrence of extreme events!
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Corrado Gisonni
corrado.gisonni@unicampania.it

Thank you for your 
attention!
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