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Disaster risk management involves four different 
components or policies:

a) Risk identification (comprises risk understanding, 
acknowledgement, perception and assessment); 

b) Risk reduction (encompasses the prevention and 
mitigation themselves);

c) Risk financing (that is related to loss retention and 
transfer for financial protection); and 

d) Disaster management (that includes preparedness, 
emergency response, recovery and reconstruction).
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! Needs risk assessment, and risk sizing signifies to 
evaluate the expected physical damage -victims 
and economic equivalent loss- as well as social, 
environmental and governance drivers.

! The causes and factors of risk must be identified in 
order to be able to assess the effectiveness of 
both corrective and prospective vulnerability / risk 
reduction measures.

! The follow-up of risk is an unavoidable step to 
evaluate the performance of disaster risk manage-
ment and climate change adaptation.
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Loss Exceedance Curve



Small disasters are local and frequent events with 
notable accumulated social effects
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Extensive and Intensive Risk Assessment
Proposal of a �Hybrid� Loss Exceedance Curve (Cardona 2010)



Extensive and Intensive Risk Assessment
Proposal of a �Hybrid� Loss Exceedance Curve (Cardona 2010)



0.001

0.01

0.1

1

10

100

1,000

10,000

100,0000.00001

0.0001

0.001

0.01

0.1

1

10

100

1,000

0.01 0.1 1 10 100 1,000 10,000 100,000

Re
tu
rn
 p
er
io
d 
[y
ea
rs
]

Lo
ss
 e
xc
ee
da
nc
e 
ra
te
 [#

/y
ea
r]

Economic loss [Million USD]

Empirical curve

Extensive and Intensive Risk Assessment
Proposal of a �Hybrid� Loss Exceedance



0.01

0.1

1

10

100

1,000

10,000

100,0000.00001

0.0001

0.001

0.01

0.1

1

10

100

0.1 1 10 100 1,000 10,000 100,000 1,000,000

Re
tu
rn
 p
er
io
d 
[y
ea
rs
]

Lo
ss
 e
xc
ee

da
nc
e 
ra
te
 [1

/y
ea
r]

Economic  loss [mill. $USD]

Prospective Analysis:
Catastrophes 
low frequency

extreme impacts

Loss Exceedance Curve

!Correlates event frequency with expected economic loss



Hurricanes are considered extreme events that can 
generate extreme impacts
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Extensive and Intensive Risk Assessment
Proposal of a �Hybrid� Loss Exceedance Curve
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Extensive and Intensive Risk Assessment
Proposal of a �Hybrid� Loss Exceedance Curve (Cardona 2010)
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HazardHazard Risk - DamageRisk - Damage

Estimating lossesEstimating lossesRisk managementRisk management

VulnerabilityVulnerability

EVALUATION OF RISK: ESTIMATING LOSSESEVALUATION OF RISK: ESTIMATING LOSSES

TOTAL EXPUESTO PML
Pèrdida (Mill. USD) (%)

Falla Cauca $ 60.5 12.3
Falla Subducción $ 54.2 11.0
Falla Benioff $ 50.1 10.2
Falla Romeral $ 48.1 9.8

ESCENARIO





Developing Tools to support Climate Resilient 
Decision Making

Weather and Climate Information
and Decision‐Support Systems

Risk-in-a-
Box

WCDIS 

Message: WB is building 
tools to enable informed 
decision‐making about 

complex dynamic systems in 
a changing climate. 
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Understanding Risk
WB/GFDRR financed over 40 Regional, 
National and city level Risk Assessment 
to help countries Understand their Risk

PCRAFI
Most extensive

study of Disaster and 
Climate risk in the 
Pacific to support 

government
decision making

Message: Understanding Risk is a critical first step in 
reducing future damage and losses.

Message: Understanding Risk is a critical first step in 
reducing future damage and losses.

http://vimeo.com/30057201
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Nested Regional Climate Model
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Nested Regional Climate Model



Example of flood hazard evaluation 
using CAPRA

Process Results

Scenario: Hurricane



EXPOSURE MODELLING USING CADASTRAL INFORMATION





Ejemplo de funciones de vulnerabilidad sísmica

EXAMPLES OF VULNERABILITY FUNCTIONS



Absence of standards and their compliance controls and 
governance lead to chaotic conditions of vulnerability
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Poverty and social segregation are factors that 
aggravate the conditions of vulnerability
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It is critical to understand 
how does vulnerability 
appears, increases and 

accumulates
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�Hybrid� Loss exceedance curves 

AAL comparison

  DesInventar
All events 

[US$ millions] 

DesInventar
Without other events 

[US$ millions] 

Catastrophic analysis 
Fiscal sector 
[US$ millions] 

Hybrid curve
 

[US$ millions] 
Colombia 380  360 316 490
Mexico 2,760  2,540 810 2,424
Nepal  54  52  207  235 



Expected annual loss (per thousand of exposed value)

AAL
[�]

0.006 - 0.007
0.008 - 0.010
0.011 - 0.015
0.016 - 0.022
0.023 - 0.038

RISK INDICATORS



Geographic distribution of Premium (�) by municipality - Hurricanes

Catastrophic Risk Profile: Guatemala
Risk concentration



Geographic distribution of Premium (�) by municipality - Earthquakes

Catastrophic Risk Profile: Guatemala
Risk concentration



Planning /Prevention /Mitigation

Codes and Norms

Transfer Retention

(residual)

Loss ($)

Layer 1 Layer 4Layer 3Layer 2

1 = High probability & low/moderate losses
2 = Medium probability & moderate/high losses
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4 = Very low probability & very high losses
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Risk Stratification
Governments need to define a risk reduction/financing strategy



¿How can the government cover the costs of the attention of 
emergencies and reconstruction? 

Post-disaster(ex-post)

� Reassignment of budget 
categories and loans

� New Taxes
� New-additional 

(international) credits
� Assistance from donors

Pre-disaster (ex-ante)

� Disaster reserve funds
� Insurance/Reinsurance
� Catastrophe bonds
� Contingent loans
� Capital markets

Risk Financing
Financial protection options



INSURANCE / 
REINSURANCE

CAT BONDS

CONTINGENT SURPLUS 
NOTES
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Prospective Risk Management
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Risk Financing
Financial protection options



Climate change already increasing the 
intensity and frequency of              
hydrometeorological hazards
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When ...the facts are uncertain, 
...the values are in dispute,

...the stakes are high,
and ...the decisions are urgent. 
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