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Definitions/Concepts  



V, S e E are vulnerability parameters and mh represents the potential magnitude of hazard. 

E = Exposure. 

V = value of the element at risk. 

The susceptibility (S) is associated with the magnitude of hazard (mh), and provides a 

measure of the damaging effect on the element at risk, ranging from 0 (not susceptible) to 

100 (maximum susceptibility).  

This parameter is usually determined using damage curves, relating water depth or flood 

duration weith the potential damages. 

Risk = Potential Adverse Consequence × Probability of Occurrence 

Where the Potential Adverse Consequence is dependent on the flood and takes into 

account factors such as exposure and vulnerability. Risk is expressed as a potential loss in a 

particular area (e.g. ha, km2) within a given time period (in general, one year). 

Potential Adverse Consequence = V × S (mh) × E 
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Flood damages can be primarily classified as tangible and intangible. The tangible 
damages can be expressed trough monetary value and be further divided in direct and 
indirect damages. 

Category Tangible         Intangible 

  Direct     Indirect     

  Primary Secondary   Primary Secondary   

Examples Structures, 

contents,  

agriculture 

Land and 

environment 

recovery 

  Business 

Interruptions 

Impact on 

regional and 

national economy 

Health, 

psychological 

damage 
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Flood Damage Categories 
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F lood Risk Evaluation 
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Ground floor Basement 

So
u

rce
: D

ias. L.(2
0

1
0

) 



APS insurance categories Ground floor Basement 



Funcion 

Building with 2 or less  storeys without basement 𝑌 = 5𝑥 

Building with 2 or less  storeys with basement 𝑌 = 3 + 5𝑥 

Building with 3 or more storeys without basement 𝑌 = 3𝑥 

Building with 3 or more storeys with basement 𝑌 = 3 + 3𝑥 

Damage in Building Structure 

Ground floor Basement 
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Damage in the Buildings Structure 

50 years 100 years 20 years 10 years 5 years 2 years 
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Damage in the Buildings Structure 
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Damage in the Buildings Structure 

𝐷 𝑖 =
𝐷(𝑃𝑖−1) + 𝐷(𝑃𝑖)
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× (∆𝑃𝑖−𝑃𝑖−1) = 𝑎𝑛𝑛𝑢𝑎𝑙 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑑𝑎𝑚𝑎𝑔𝑒 
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Damage in Inventory, Fixed assets and stocks 

Basement Ground floor 

Priv. Inventory 𝑌 = 68 𝑥 − 6 𝑌 = 60 𝑥 

Fixed assets Comm/ Serv/ Others  𝑌 = 68 𝑥 − 6 𝑌 = 57 𝑥+5 

Fixed assets Industry  𝑌 = 28𝑥 𝑌 = 20𝑥 

Stock value Comm/ Serv/ Industry  𝑌 = 5 + 43𝑥 𝑌 = 5 + 38𝑥 

Contents  Comm/ Serv/ Others  𝑌 = 11,25 + (0,4239𝑥 − 0,1125) × 100 𝑌 = (0,4239𝑥 − 0,1125) × 100 
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  Average Annual Damage for Algés (%) 

Building 0.43 

Priv. Inventory – Basement 4.78 

Priv. Inventory – Ground floor 5.35 

Fixed assets Comm/ Serv/ Others – Basement 6.25 

Fixed assets Comm/ Serv/ Others - Ground floor 5.80 

Fixed assets Industry - Basement 0.47 

Fixed assets Industry - Ground floor 1.84 

Stock value Comm/ Serv/ Industry - Basement 3.71 

Stock value Comm/ Serv/ Industry - Ground 

floor 
2.84 

Contents Comm/ Serv/ Others - Basement 2.63 

Contents Comm/ Serv/ Others - Ground floor 1.13 

Probability-Damage Curves 







Next Steps  





Climate Change Scenarios 
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  Damage in 

building 

(a) 

Priv. 

Inventory 

(b) 

Fixed assets 

Comm/ Serv/ 

Others (c) 

Fixed assets 

Industry  

(d) 

Stock value 

Comm/ Serv/ 

Industry (e) 

Damage in Building (1) 0 - - - - 

Priv. Inventory (2) + 0 - - - 

Fixed assets Comm/ Serv/ Others (3) + + 0 - - 

Fixed assets Industry (4) + + + 0 - 

Stock value Comm/ Serv/ Industry (5) + + + + 0 

Position ∑a ∑b ∑c ∑d ∑e 

Delphi method 

Aggregation of information to create risk maps 

Pairwise comparison method  

Criterion Classification Domain Weight 

Damage in Building (1) ∑a ∑a/(nc-n) ∑a/∑Domain 

Priv. Inventory (2) ∑b ∑b/(nc-n) ∑b/∑Domain 

Fixed assets Comm/ Serv/ Others (3) ∑c ∑c/(nc-n) ∑c/∑Domain 

Fixed assets Industry (4) ∑d ∑d/(nc-n) ∑d/∑Domain 

Stock value Comm/ Serv/ Industry (5) ∑e ∑e/(nc-n) ∑e/∑Domain 

    ∑Domínio ∑Peso = 1 

nc=∑a+∑b+∑c+∑d+∑e 



Thank you for your attention 
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