
Understanding natural hazard risk management in Italy 

Evaluating the effectiveness of risk reduction strategies

WP 7.2 aims to establish guidelines for evaluating the
effectiveness of intervention alternatives in natural risks
management. The focus is on multi-risk contexts, the
different phases of risk management chain, and the
variety of structural and non-structural measures.

# 01 Through a multi-hazard risk perspective
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Multi-criteria analysis (MCA) can enable decision-makers to integrate the multiple and often conflicting
objectives of stakeholders into a structured framework, enhancing the effectiveness of group decisions.

# 02 Towards a multi-criteria analysis

For addressing the structural complexity of the
problem, it is fundamental to break it down into
smaller, and therefore more manageable parts.

# 03 Dealing with the problem’s complexity
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National Coastal Evolution Tool

QUESTIONS

• Are there existing (and available) datasets on the Italian shoreline (total or partial) and its 

evolution?

• Are there widely recognized and standardized methods to retrieve the shoreline and its 

evolution?

• What are the most recent and effective research methods applied to retrieve the shoreline 

and its evolution?

• What are the scales of interest for the different products?

OBJECTIVES

• Collect existing datasets on the Italian shoreline and its evolution.

• Define standardized as well as innovative methods to retrieve the shoreline and its 

evolution.

• Retrieve the shoreline in areas where there are no existing datasets and study its 

evolution.

• Define the scales and all the metadata useful for various applications.

DESCRIPTION The first product is an inventory of shoreline lines, created using not only data 

from the Emilia Romagna Region but also utilizing all available data from national and 

international databases. The second product has been developed using the databases 

resulting from the first product and the Digital Shoreline Analysis System (DSAS) software, 

which is provided by the USGS (image below; USGS DSAS). This type of tool enables the 

monitoring of shoreline evolution as a whole, as well as along user-defined transects, and 

allows for statistical analysis of shoreline changes.

HOW IT WORKS The shoreline dataset will be implemented by including already available 

georeferenced features from global, EU, national, and regional databases. For specific study 

areas, new shoreline surveys will also be included, obtained using satellite and aerial 

imagery, or utilizing drones and cameras.The metadata accompanying the products will 

include a comprehensive description of the methodology used to produce the shorelines at 

different scales and using various types.The shoreline evolution dataset includes a detailed 

description of the applied methodology, as well as all ancillary datasets, the metadata, and 

rate-of-change statistics (i.e. Net Shoreline Movement-NSM, Linear Regression Rate-LRR, 

Weighted Linear Regression Rate-WLR, Standard Error, and R-squared, etc.).

This study was carried out within the RETURN Extended Partnership and received funding
from the European Union Next-GenerationEU (National Recovery and Resilience Plan –
NRRP, Mission 4, Component 2, Investment 1.3 – D.D. 1243 2/8/2022, PE0000005).
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The matrix classifies the elements exposed to the different natural hazards and analyzes the potential
direct and indirect impacts (attributes) in case of an event occurrence.

# 04 The matrix hazards-impacts

The matrix defines quantitative or qualitative indicators to compare the impacts of natural hazards with or
without the application of risk mitigation measures.

# 05 Zooming into indicators

# 06 The abacus of measures

The abacus identifies promising strategies for reducing risk, looking at synergies and/or trade-offs in
reducing different risks.

“ Impact-based decision making allows the prioritization of strategies for targeted future investments.”
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The Digital Shoreline Analysis System (DSAS) is used to analyze changes in the 

coastline.

Understanding natural hazard risk management in Italy 

Evaluating the effectiveness of risk reduction strategies

WP 7.2 aims to establish guidelines for evaluating the
effectiveness of intervention alternatives in natural risks
management. The focus is on multi-risk contexts, the
different phases of risk management chain, and the
variety of structural and non-structural measures.

# 01 Through a multi-hazard risk perspective

Multi-
hazard 

risk

Flood

Drought
Landslide

Earthquake

Volcano

Multi-criteria analysis (MCA) can enable decision-makers to integrate the multiple and often conflicting
objectives of stakeholders into a structured framework, enhancing the effectiveness of group decisions.

# 02 Towards a multi-criteria analysis

For addressing the structural complexity of the
problem, it is fundamental to break it down into
smaller, and therefore more manageable parts.

# 03 Dealing with the problem’s complexity

Matrix 
hazards-
impacts

Abacus of 
measures

Scoring 
matrix

Identification of 
risk mitigation 

measures

Definition of the 
spatiotemporal 

scale of alternatives

Risk reduction of 
the affected natural 

hazards

Identification of 
objectives

Definition of 
indicators for the 

different attributes

Calculation of 
the indicators 

for each 
alternative

Selection of 
methodology 
for the MCA

Stakeholders

Calibration of 
parameters 

based on the 
MCA method

Prioritization of 
the alternatives

Definition of the 
respective 
dimensions

s1  = local 
authorities
s2  = civil 
protection
⁞ 

sn =  …

h1 = earthquake
h2 = flood
⁞ 

hn =  …

d1= economic
d2 = social
⁞ 

dn = …

o1 = damage reduction
o2 = employment increase
⁞ 

on = …

a1 = expected damage
a2 = employment
⁞ 

an =  …

m1 = ELECTRE
m2 = TOPSIS
⁞

mn = …

a1 = land use
a2 = levee
⁞ 

an =  …

Definition of attributes 
for the different 

dimensions

Evaluation of 
secondary  effects 

on the territory

p1 = weights
p2 = utility functions
⁞

pn = …

a1 = ✓
a2 =
⁞

an = …

h1 = biodiversity
h2 = cultural heritage
⁞ 

hn =  …

i1 = EAD
i2 = employment 
rate in 10 years
⁞ 

in =  …

Uncertainty 
assessment

Sensitivity 
analysis

Institutions


	Diapositiva 1
	Diapositiva 2

