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Context of the MOVIDA project

According to the Floods Directive, River Districts must update Preliminary Risk Analyses, Flood Hazard and Risk
Maps, and Flood Risk Management Plans every 6 years

Activities implemented by the Po River District (13 universities/research centres involved)

State of art hydrological
analysis (considering climate
change effects) to update
design precipitation and
discharge data

Implementation of state of
art modelling tools for the
definition of flooded areas
and the spatial distribution of
water depth and velocity
(i.e. hazard maps)

Implementation of state of
art modelling tools for the
definition of the spatial
distribution of expected
damage
(i.e. damage/risk maps)
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Objective of the MOVIDA project

To reach an analytical evaluation of expected damage, to support the updating of the Floods Directive in the Po
District, especially regarding the CBA of mitigation measures

Focus of the analysis

- Five macro-categories of exposed elements as identified by the
Floods Directive: people, infrastructures, economic activities, cultural
and environmental heritage, factories at major accident risk.

- Identification of specific, physically-based models for each category
(and sub-categories)

Requirements of the methodological approach

- To guarantee consistency and applicability of results, at the level of
each category and at the district scale

- To adopt models calibrated/validated for the Italian context, easy
to be implemented by non-expert users
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Structure of the project

3 methodological steps (WP_met, WP_6A, WP_21A)
3 supporting activities (WP_inf, WP_tav, WP_tra)

Methodological developments and specific applications (WP_svi)

— coordination with regional/local bodies

involved in FRM

WP_tav

WP_met —identification of models for the
estimation of damage to the different categories

WP_6A — Validation of
models on 6 pilot areas

\ 4

—» | WP_svi—

A

Methodological

v

developments and

v

WP_21A
implementation of
models to all APFSR

specific applications

v

A

WP_tra — technological
transfer: training
courses

A

WP_inf

— development of the information system

supporting damage estimation and visualisation
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State of art: development and implementation of the

methodology on six pilot areas

Level 1 Level 2 Level 3

TR G (quantitative) | (qualitative) (descriptive)

People

Strategic infrastructures

Roads and railways

Other network

Strategic buildings

Economic activities

Residential buildings (structure)

Residential buildings (contents)

Industrial and commercial activities (structure)

Industrial and commercial activities (equipment)

Agricultural activities (certain crops)

Agricultural activities (other crops, livestock)

Cultural and environmental heritage

Cultural heritage

Environmental heritage

Factories at major accridental risk

Aree pilota

B orino (PoliMi)
I Vonza (Uss)
:l Brescia (UniBs)
I secchia (UniBo)
I Vilano Maritiima-Lido di Classe (UniFe)
[ Asta del Po (UniAq)
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Meso-scale
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Residential buildings:
Level 1: quantitative evaluation of expected damage

METHODOLOGY

Modelling approach: evaluation of the economic damage to building structures by a set of models: simple-INSYDE (PoliMi),
Carisi et al. (UniBo), Arrighi et al. (UniFi)

Map scale: ISTAT census block (meso-scale)

Scale of analysis: micro-scale (individual building); meso-scale (ISTAT census block ) where micro-scale data are not available (i.e.
Regional Database- DBTR)

Hazard data: FRMPs hazard maps
Physical exposure data: DBTR; where DBTR is not available, ISTAT — Population and household census 2011
Economic exposure data: CRESME — Italian Research Centre for the building sector

Vulnerability data: ISTAT — Population and household census 2011, Real Estate property database — 2019

Damage indicator:
- Economic damage to building structure (€)
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Residential buildings:
Level 1: quantitative evaluation of expected damage

A
Exposed residential buildings Low probability scenario (TR=500 y)
Buildings in the flooded area [n.] 6 096
Surface of buildings in the flooded area [m? 1099 775 LN -
Economic value of exposed buildings [M<€] 1675 ! % 4
Average Economic value per building [€] 274728 Torino B
Economic damage to the structure of exposed Low probability ; ‘
buildings scenario (TR=500 y) 3 7
/1
Total damage Arrighi et al. (UniFi) [M€] 447 - _ . §
k- "\‘ - ) Danno edifici residenziali
Total damage Carisi et al. (UniBo) [M€] 243 e / Modello UniFi
o AN/ 8 > - : APSFR Torino Po
Total damage Simple-INSYDE (PoliMi) [M€] 133 & Danno [migiiaia €]
ol -~ <1000
Average damage per building Arrighi et al. (UniFi) [€] 73 270 B, _ 1000 - 4000
S — [ 4000 - 8000

Average damage per building Carisi et al. (UniBo) [€] 39 833 I 8000 - 12000

A\ I 12000 - 16000
Average damage per building Simple-INSYDE (PoliMi) [€] 21823 B 4 e " : 16202";0;25"00

Damage to residential buildings per census block — model by Arrighi et al.
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Economic activities (industrial & commercial):
Level 1: quantitative evaluation of potential damage (i.e. exposure)

METHODOLOGY

Modelling approach: evaluation of the economic value of building structures and equipment by means of the Flood-IMPAT
procedure

Map scale: ISTAT census block (meso-scale)

Scale of analysis: meso-scale (ISTAT census block )

Hazard data : FRMPs hazard maps

Physical exposure data : ISTAT — Industry census 2011, ISTAT — ASIA (2018)
Economic exposure data : ISTAT — National data on economic activities (2018)
Vulnerability data: ISTAT — Industry census 2011, ISTAT — ASIA (2018)

Potential damage indicators:
- Net capital stock of structure per NACE code (€)
- Net capital stock of equipment per NACE code (€)
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Economic activities (industrial & commercial):
Level 1: quantitative evaluation of potential damage (i.e. exposure)

K ~ W A
A <] ey N

Exposed economic activities Low probability scenario
P (TR=500'y)

Activities in the flooded area [n.] 6173
Employees in the flooded area [n.] 31726
Net capital stock — structure [M€] 7 495

Net capital stock — equipment [M€£] 1213

Valore esposto attivita industriali
e commerciali - metodo Unita
APSFR Torino Po
Capitale netto fisso [milioni €]
P, - 0-15
B 15-50
: \ . Il 50- 150
Q2 4 & km p \ Il 150 - 350
e S Il 350 -770

Economic value of economic activities structure, per census block
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Economic activities (industrial & commercial):
Level 1: quantitative evaluation of potential damage (i.e. exposure)

Exposed economic activities Low probability scenario
P (TR=500'y)

Activities in the flooded area [n.] 6173
Employees in the flooded area [n.] 31726
Net capital stock — structure [M€] 7 495

Net capital stock — equipment [M€] 1213

Valore esposto attivita industriali

e commerciali - metodo Unita
APSFR Torine Po

Capitale netto contenuti [milioni €]

B8 ~-Eo-3

P s 315

2 ‘_; _\ . Il 15-50

0z 4 Bkm \ I 50 - 100

e Il 100 -620

Economic value of equipment of economic activities, per census block
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Roads & railways
Level 2: qualitative evaluation of expected damage

METHODOLOGY

Modelling approach: qualitative evaluation of functional damage by means of a new, ad-hoc method + collection of anecdotal
data regarding the physical damage

Map scale: individual tract

Scale of analysis: individual

Hazard data : FRMPs hazard maps

Physical exposure and vulnerability data: Open Street Map, National and Regional Data

Anecdotal data: National Research Council Archive

Qualitative damage indicators:

- Length of tracts with low impact (km)

- Length of tracts with significant impact(km)
- Length of tracts with high impact(km)



Highways

Main roads

Secondary roads
Country/minor roads

Other (e.g. pedestrian, cycling)
Tunnels

Bridges

Roads & railways
Level 2: qualitative evaluation of expected damage

Length of exposed tract by road typology [km] Low probability scenario (TR=500 y)

4.0
34.1
167.2
123.6
106.3
1.9
18.0

Length of exposed tract, by impact class [km]

Low probability scenario

(TR=500y)
No impact 18.0
Low impact 9.9
Significant impact 388.8
Not evaluable 0.0

A

0. 2 4 6km

Impact on the road network
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\ \J

Infrastrutture
APSFR Terino Po
Strade - da Open Strest Map
— Impatto nullo
Impatto modesto
Impatto medio
—— Impatto elevato
Impatto non valutabile
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ISYDE:

open source GIS Information SYstem for Damage Estimation

Development of a PostgreSQL database, with PostGIS extension,
for the management/sharing of input and output data by project
partners (i.e. project repository).

Implementation in «ISYDE» of developed models for the
categories: residential buildings, roads & railways, population

(2 Modello_db_piemonte

Parametri | Log

Mappa tirante idraulico

Fdifici paligoni

Fascia pericolosita

Sezioni censuarie

Unita volumetrica

Zone OMI

output_micro

Interface for the estimation of flood

damage to residential buildings

[Crea layer temporaneo]

V| Apri il risultato dopo I'esecuzione dell'algoritmo

output_meso

[Crea layer temporanco]

/| Apri il risultato dopo I'esecuzione dell'algoritmo

| Esegui come Processo in Serie...

0%

Esequi

Annulla

Chiudi
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Next steps:
Development of a damage representative index

POUTECHICD O fILANG
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9 categories - 21 indicators ‘ indircea?cor ﬂ

Classification . - -
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Next steps:
Damage evaluation to all APFSRs/ technological transfer to Regional Authorities
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Next steps: WP_svi

Population:

- Evaluation of commuters

- Identification of hotspot

- Evaluation of the probability for people to be damaged on the bases of hazard intensity
- Development of a model for the estimation of physical damage (i.e. death)

- Development of a model for the estimation of indirect damage

- Development of a model for the estimation of emergency costs linked to people

Roads and Railways

- Development of a model for the estimation of functional damage to subways

- Development of a model for the estimation of indirect damage linked to traffic disruption, on the basis of data
on traffic flows

Residential buildings
- Development of a model for the estimation of damage in coastal areas
- Identification of a representative model among the three actually implemented

? @ 2
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Next steps: WP_svi

Economic activities (industrial and commercial)

- Development of a new methodology to estimate the economic value of activities, on the basis of micro-data on
business economic balance

- Evaluation of indirect damage to business (i.e. lack of income) for a pilot area

Agricultural activities
- Use of satellite data to define cultural types
- Extension of the implemented model to the coastal area, including the effect of salinity

Cultural heritage
- Evaluation of indirect damage, in terms of loss of visitors/tourists, for a pilot area (e.g. in an art city)

Historical analysis
- Development of complementary damage maps on the basis of historical damage data

= .9~
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Next steps: dissemination and communication

Audience Activity Date
attendance EGU2021 30-apr
attendance IDRA2021 June
attendance IAHR - Spain 17-mar

Universities organisation/attendance GIT2021 June
special issue march/April
scientific publications to be defined
final workshop December
webinars on flood risk for professional associations April/September
training course for engineers/geologists November/December
publication on technical magazines from March

. contributions on technical websites to be defined

Technicians
attendance REMTECH September
attendance ECOMONDO September
attendance to online target events to be defined
Technical guidelines/book December

. Meeting with the insurance sector January 2022
Business - . .

webinars on flood risk to be defined

Research night September

T —— Seminar for university students September

Short dissemination videos on YouTube march/April

Attendance to local events

to be defined




