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WELCOME
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Data is everywhere, but how can non-experts judge what is good? 

How do you choose data sources for your risk question? 

Are local data always better than global data?
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Segment Format
Welcome and reminder of key concepts of probabilistic modelling (10 minutes) Presentation

Indonesia case study: local risk analysis in practice (10 minutes) Presentation

Discussion: Global data vs. local data — how to judge, the case for each, peer 
discussion (25 minutes)

Table groups

Practical exercise 1: Indemnity insurance — flood cover for publicly owned hospitals 
(15 minutes)

Table groups

Practical exercise 2: Parametric insurance — drought cover for staple crops (15 
minutes) 

Table groups

Group feedback: table conclusions on use of local data (10 minutes) Plenary

Follow-up commitments and close Plenary

Agenda



RISK 
MODELLING
CONCEPTS



Probabilistic catastrophe (cat) risk modelling

• A framework used by insurers, reinsurers, development banks to quantify potential 

losses from rare but severe events

• Historical information not always complete and not a good guide to future

• Models can give a more complete picture of risk by simulating all plausible events for 

‘full distribution’ of loss estimates

• Assign a probability to each simulated hazard event or year (e.g., 10,000 per model)

• Represent what might be affected in exposure and vulnerability datasets (people, 

assets); probability of damage level, per hazard and exposure characteristics
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HAZARD

Likelihood and 
intensity of potentially 
destructive events

EXPOSURE

Location of people 
and their natural and 
built assets, their 
attributes and values

VULNERABILITY

Potential damage 
sustained by those 
assets or people 
exposed to a 
hazardous event

IMPACT

What might happen 
to people and assets 
due to a single event 
(‘stress tests’)

RISK

The composite of 
the impacts of many 
potential events 
(100s or 1,000s or 
models)

27° 43’ 0” N 85° 19’ 0” E

Masonry walls, tiled roof, 
floor elevation, built 1981

50%    60%

Adapted from GFDRR, 2014

Probabilistic catastrophe (cat) risk modelling

Model components:

Adjust hazard with climate model projections and exposure/vulnerability with urban 
development scenarios to estimate future risk
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Probabilistic catastrophe (cat) risk modelling

Common metrics, communicating:

• Frequency and severity of loss

• Loss across multiple locations 

and hazards (’perils’)

• Uncertainty – from lack of 

knowledge and natural variation 

in processes

• Projected loss under future 

climate and socioeconomic 

conditions

IDF SUMMIT 2026 Design. Deliver. Scale.

• Return Period, e.g., “1-in-100 year loss” = 1% annual probability

• Average Annual Loss (AAL): Expected mean loss per year 

across all scenarios



Global and local data in risk modelling 

Global 

• Reanalysis and satellite-derived 
products

• Consistency across large areas, 
long records, and low cost

• Can miss small-scale variations – 
micro-climatic and topographic 
features – that matter most for 
localised risks

At each stage of the risk model, we make data choices
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Local 

• National meteorological services, 
community sensor networks, 
government asset registers, 
engineering surveys, and 
household studies 

• Provide a level of spatial and 
contextual detail that global 
product cannot match

• Quality can be variable, records 
are often short, and obtaining 
data can involve significant time, 
cost, and diplomatic effort
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The question is not which is generically better, 
but how to make the right choice for a specific 
decision context. 



Role of risk modelling 

Structuring / Design

• Which product(s) suit the risk profile
• Set thresholds between layers
• Funding is needed in each layer

• Estimate probability of payouts
• Set insurance premiums / bond interest 

rates

Risk analysis is central to designing and triggering contingent financing
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Trigger payouts
• Set parametric trigger thresholds (‘what 

level of hazard leads to a loss?’)

• Align triggers with real damage levels 
(minimise basis risk)

• Modelled Loss contracts: Pre-agreed 
model calculates payout
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Catastrophe risk models

Combination of hazard, exposure and vulnerability data to estimate losses

Common metrics: Annual Average Loss (AAL) and Return Period of loss

Hazard

Exposure

Vulnerability 
curve

Estimated loss of extreme 
events:

‘1 in 100-year return 
period loss’ is equivalent 
to 1% chance of that loss 
being exceeded in any 
single year; 
250-year: 0.4% chance

AAL per asset / whole portfolio 
(long-term average loss per year)

AAL shown as proportion of 
total asset value
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Role of risk modelling

Role of Risk Analysis in Structuring / Design

For layering:
• Where to set thresholds between layers
• How much funding is needed in each layer

For insurance or catastrophe bonds specifically:
• Estimates probability of payout 
• To set insurance premiums / bond interest rates

Risk analysis is central to designing and triggering contingent financing
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Role of Risk Analysis in Triggering
Set trigger thresholds

• Identify hazard levels that correlate with 
significant damage, e.g., flood depth at which 
roads start failing

Minimise “basis risk”
• Align triggers closely with real damage levels
• Reduce cases where: payout occurs but damage 

is low or no payout despite severe damage
Modelled-loss payouts

• A pre-agreed model may be used to trigger 
payment
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Exposure assessment: 

• Comparing location of exposure and hazard

• E.g., how many road segments are in a zone 
of high <flood> hazard?

Use of models

Impact assessment: 

• Identify which roads / bridges are affected by an event 
scenario (e.g. a past event happening again)

• Level of damage and insured loss from that event

Risk assessment: 

• Level and cost of damage from all possible events

• Understand impact of frequent and rare events

Vulnerability assessment: 

• Understanding characteristics relevant to 
hazardous events

• E.g., which road / bridge types and assets, 
services are most susceptible to damage 
and disruption?
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Summary Application of global and local data

Global data

• ‘Global scale / coverage’ or ‘data from other 
places’

• Screening for distribution of hazard/risk, priorities
• Foundation for understanding hazard, developing 

event sets and hazard maps. Global models 
provide first, sometimes only, available view

• Global open data is a source of building 
footprints, infrastructure networks from which to 
assign typology and characteristics

• Common to use vulnerability data from open 
other countries/regions, due to absence of local 
damage observations or claims data

• Satellite data (Earth Observation) as proxy for 
triggers

Context: Risk analysis for climate and disaster risk financing and insurance
Reality: Global and local data are used in hybrid approach
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Local data
• Localisation of model components including 

accurate exposure and vulnerability 
characteristics (e.g. local typologies captured)

• Capture details of environment that influence 
hazard distribution – input to modelling to  
improve reality of physical processes 

• Important local-scale hazards e.g. flood, small 
differences in topography influence hazard 
distribution

• Calibration and validation of models (do they 
represent well each component and overall loss 
estimates)

• Increasingly important for more granular 
local-scale analysis, with fewer risks / policies
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Free resources from the IDF risk modelling 
programme

CELEBRATING 10 YEARS  Imagine the Possible 24

insdevforum.org/rmsg-tools/



GRMA Resources page

Principles, concepts and 
definitions

Open modelling frameworks / 
available models

Risk estimates / risk profiles

Tools

grma.global/capability-development/

https://grma.global/

