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Practical case study of an insurance sector
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α-Flood IRB(P&D)



Differences
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Source: flood - Acqualis Water Engineering - Water 

Resources Consulting



α-Flood IRB(R&D) as it is used in everyday life
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Input Model α-
Flood 

IRB(P&D)

flood risk 

analysis report 

for each location

343 locations 
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Automated reporting allows subscribers 

like Pedro to make decisions in minutes, 

not days.



What can be seen in the report ?
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What’s under the hood?
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Height Above Nearest Drainage - HAND

Flowchart of the steps required to create the HAND raster. 

(a) Corrected DEM (b) Flow direction (c) Accumulation flow, and

(d) Raster with height above nearest drainage HAND

HAND (Height Above Nearest Drainage):

● Measures the elevation of terrain (in meters) above the nearest drainage 

point.

● Example: If an area has a HAND of 5 meters, it means the location is 5 

meters above the nearest river/stream.

Importance for the Insurance Sector:

● Risk Identification: Areas with low HAND (e.g., 0–7m) are prioritized for 

mitigation.

● Loss Prevention: Helps avoid claims in critical locations (e.g., industrial 

zones in urban areas).

(Nobre et al. 2011)



HAND Mapping Explanation for São Paulo city



What’s under the hood?
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Case Study Porto Alegre Rio Grande do Sul 2024



Practical validation case Porto Alegre - RS

Flood Rio Grande do Sul, Porto Alegre April 29, 2024

Area affected by flooding, source RS portal



Practical validation 
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Map with α-Flood IRB(P&D) classification and

history of occurrences in SP (2010-2023)
Bar chart with α-Flood IRB(R&D) classification

in the historical occurrences in SP 



What’s under the hood?
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High Medium Low Very Low Extremely Low

K (cm/s) 10² – 10⁰ 10⁰ – 10⁻² 10⁻² – 10⁻⁴ 10⁻⁴ – 10⁻⁶ 10⁻⁶ – 10⁻⁸

Material Gravel Sand Very fine sands, silt, or mixtures Silt-clay mixtures Clays

Soil Type and Land Use

SOIL TYPE
SOIL PERMEABILITY
(cm/s)



What’s under the hood?
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Validation with real insurance contracts 

contract 5

contract 3

contract 2 

contract 4 

contract 1 
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Loss ratio



What’s under the hood?
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Model α-
Flood 
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HAND – Height Above 

Nearest Drainage

Soil Type and Land 

Use

Frequency of Occurrence of 

Flood Events

Insurance claims 

history in the location

Incorporation of 

hydrological models

Next steps

AI Agent Integration for 

Automated Inspection 

Summaries

History of extreme 

precipitation by location
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Thank you! Obrigado!
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Questions?

Taylor Oliveira Fidelis
Data scientist and Actuary

Puc-Rio / IRB(P&D)
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