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ü  Measuring is essential to decide; what is not 
dimensioned cannot be administrated 

ü  An operational picture of risk improves risk 
knowledge and provides an overall risk landscape 

ü  Risk assessment is key to aware but also to 
concern decision-makers of their responsibility 

ü  Disaster risk is a contingent liability and therefore 
a sovereign risk for the society 

ü  Risk reduction and prevention are duties for risk 
governance and for the nations’ accountability 

ü  Track DRM progress over time means considering 
the development transformation trade-offs  

Why a Global Risk Assessment ? 
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COMPREHENSIVE APPROACH TO PROBABILISTIC RISK ASSESSMENT 
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ü 	Mutually	exclusive	

ü Collectively	exhaustive	
	
ü 	Admit	probabilistic		representation	

.AME FORMAT 

Set	of	stochastic	scenarios	

Cyclonic	Wind	and	Seismic	Hazard	
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Seismic	Hazard	Assessment	
Intensity	exceedance	curves	in	each	node	of	the	global	grid	
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T=	0.5	sec,	Tr	=	475	years	

Seismic	Hazard	Assessment	
Earthquake	Hazard	Maps	

Cardona	et.al.	(2015)	
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Tr=100	years	

	

Tropical	Cyclone	Wind	Hazard	Maps	
Cyclonic	Wind	Hazard	
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Tsunami,	Floods,	Volcanic	Ash,	Storm	Surge,	Climate	Change	Scenarios	

Other	Probabilistic	Hazards	

Tsunami:	Run-up	height	for	Tr	500	years	 Løvholt	et.al.	(2014)	

Volcanic	ash	load	for	Tr	100	years	
Floods	for	Tr	1000	years	

Bear-Crozier	et.al,	2014	
CIMA	(2014)	
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5x5	km	grids	&	1x1	km	in	the	coasts	
Global	Exposure	Database	

GRID,	UNEP	(2014)	
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Vulnerability	functions	for	different	hazards	

Vulnerability	
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Vulnerability	functions	for	earthquakes	
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QUALITY	
LEVEL:	M	
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Vulnerability	functions	for	wind	

Vulnerability	
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Exposed	Assets	 Vulnerability	
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Risk	Modeling:	Loss	Assessment	
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Considered event from the stochastic set 

Considered asset (or grid) at analysis area 

Considered building(s) class(es) 

Hazard intensity at analysis site 

Vulnerability function selection 

Loss and variance calculation 

Loss probability distribution function calculation 
for the event 

Any other 
building class 
at the site? 

Has all area 
been 

analyzed? 

Have all 
events been 
considered? 

Loss exceedance rate calculation using the loss PDF associated 
to each event and its occurrence frequency 

Yes	

No	 Yes	

Yes	

No	

No	

Risk	Modelling:	Loss	Assessment	
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Loss	Exceedance	Curve	
Governments	need	to	define	a	risk	reduction/financing	strategy		

Transfer Retention 
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1	=	High	probability	&	low/moderate	losses	
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	3	=	Low	probability	&	high	losses	
4	=	Very	low	probability	&	very	high	losses	
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Extensive	and	Intensive	Risk	Assessment	
Analytical	(propective)	Loss	Exceedance	Curve	
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Extensive	and	Intensive	Risk	Assessment	
Empiric	(retrospective)	Loss	Exceedance	Curve	
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Proposal	of	a	“Hybrid”	Loss	Exceedance	Curve	
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Distribution	of	AAL	by	country,	US$	millions	

Risk	Maps	
Seismic	Risk	Assessment	

C I M N E 
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Distribution	of	AAL	relative	to	the	exposed	value	by	country	

Risk	Maps	
Seismic	Risk	Assessment	
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Distribution	of	PML1500	by	country,	US$	millions	

Risk	Maps	
Seismic	Risk	Assessment	
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Distribution	of	PML1500	relative	to	the	exposed	value	by	country	

Risk	Maps	
Seismic	Risk	Assessment	
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Using	Average	Annual	Loss	(AAL)	results	
Risk	Rankings	of	Countries	
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Risk	Maps	

Multi-hazard	Risk	Assessment	

Distribution	of	AAL	by	country,	US$	millions	
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Risk	Maps	

Multi-hazard	Risk	Assessment	

Distribution	of	AAL	relative	to	the	exposed	value	by	country	
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Some	Global	Figures	by	Region	and	Economy	Level	
	

Exposure	Value	(PC)		
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Some	Global	Figures	by	Region	
(Multi-hazard)	

AAL	Value	 AAL/PC	‰	
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AAL	Value	 AAL/PC	‰	

Some	Global	Figures	by	Economy	Level	
(Multi-hazard)	
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Disaster	Risk	Development	Implications	Index	
(DRDI)	
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Risk	Maps	
Seismic	Risk	Assessment	

CAPRA-Viewer	

C I M N E 
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The	Challenge:	From	Global	to	Local	
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ü  A fully probabilistic multi-hazard risk assessment  
has been conducted at global level. Results are  
useful for comparisons and rankings among 
countries 

ü  In the past, risk had been estimated mainly based 
on historical records. The GAR’s Global Risk Model 
takes into account “events that have not yet 
occurred”. This is a key issue for SFA follow-up. 

ü  Countries must carry-out risk assessments with 
higher resolution at sub-national and local level 
when the required information is available. 

ü  From global to local: the same “arithmetic” can 
be used for any resolution level. 

Regarding the GAR’s Global Risk Model: 
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Global Risk Assessment (Model): 

 

Earthquakes,  

Tsunami, 

Tropical Cyclones (w and w/o cc), 

Riverine floods, 

Volcanic ash-fall, 

Droughts ? 
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Understanding probable losses due to 
hazard events (not only disasters) 

creates powerful incentives for 
countries to develop planning options 
and tools to cope with risk, including 

allocating the sustained budgetary 
resources necessary to reduce the 

potential damage and safeguard the 
transformation of development.  

C I M N E 
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It is necessary to explore how 
probabilistic risk models and holistic 

models can be integrated in an effort 
to develop a methodology that can 

provide the true benefits of 
aggregation and disaggregation of hard 

and soft risk drivers to identify the 
corrective and prospective 
interventions to be done. 
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		“Far	better	an	approximate	answer	to	
the	right	question,	which	is	often	
vague,	than	an	exact	answer	to	the	
wrong	question,	which	can	always	be	
made	precise”	

																																																			John	W.	Tukey		


