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SIGRA
A Flood Insurance Risk Management  

Integrated System

Presentation adapted from the official project documentation owner 
ANIA
( Telespazio and AGRICUNSULTING)

Object - to develop a nation-wide integrated system to assess 
and manage insurance and re-insurance aspects of the flood 
risk



� Develops flood scenarios simulation at the national 
scale taking into account temporal and spatial 
correlation among flood-prone sites

� Combines hazard and vulnerability information 
through probabilistic algorithms to develop a 
complete portfolio flood risk assessment

� Provides a direct evaluation of insurance-specific 
parameters for any portfolio with confidence limits

� Web-GIS platform with high resolution geo-coding 
SW

� Advanced visualization features



� Identifies hierarchy of rivers segments with regards to 
the potential risk

� Includes and manages relevant official territorial data, 
including high resolution satellite data

� Includes remotely sensed surveys from laser scanner 
techniques for quasi-2D and 2D flood simulations

� Completes the official information where needed and 
computes flood forcing products (e.g. flow depth) 
where not available

� Data are homogenized, validated and corrected for the 
entire nation



Project step
Study Areas Identification 
Reference Data base implementation
Existing Hazard maps Collection & 
Analysis
Ex-Novo Hazard maps production 
Scenarios Simulation
Insurance/re-insurance risk parameters 
evaluation
WEB-Based System Implementation
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� Reference area. The analysis and the generation of flood events 
is performed at this scale. The Italian territory is divided in 288 
reference areas.

� Event. Single flood described at the reference area scale.
� Scenario. All events within a 168 hours (7 days) duration.
� Historical scenario. A real scenario, observed in the past. 

Historical scenarios where derived from the AVI catalog.
� Synthetic scenario. A scenario generated through a statistic 

model, calibrated on the basis of the large scale knowledge 
provided by the AVI catalog.

� AEL, PML and MPL. Annual Expected Loss, Probable Maximum 
Loss and Maximum Possible Loss. They are needed to price 
insurances and to limit the overall risk assumed by a single 
company.
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SIGRA

BUILDING 

Characteristics:

• Material

• Floor

• Maintenance

• Protections

Vulnerability Tables



The SIGRA database contains:
� a map of flood prone areas. For each location it 

specify flood return period and flow depth. For a 
single target, this is enough to evaluate hazard and 
insurance risk parameters.

� 100.000 synthetic scenarios characterized by a 
space structure statistically similar to the one 
provided by the AVI historic catalog;

� the portfolio for which the estimation of insurance 
related parameters - AEL, PML and MPL - is 
needed (locations, values and vulnerabilities).



Through this procedure, the portfolio is excited by the 
ensemble of synthetic scenarios (providing space 
coherence). A damage is then associated to each 
event within each scenario taking into account 
1) flood maps information at portfolio sites (providing 

actual hazard), 
2) the values of the expositions and 
3) their vulnerability.
The damage series is finally analyzed to give AEL, 
PML and MPL.







Thanks for your attention


