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Stochastically Generated Earthquakes
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Land use Value at stake
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Land use model
Land Use

Dynamically changing land use 
(on an annual time step) 
under a particular socio-
economic scenario – see video

Corresponding changes in 
building stock / values at stake 
(not shown here)



Land use model

Change Map – Rural 
Residential

Change Map – Residential
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Modeller interface Earthquake

Building vulnerability / damage

Value at stake
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For each 100m x 100 grid cell:

1. Take ground acceleration for 1 stochastic EQ event

2. Look at building type in grid cell and corresponding 
vulnerability / fragility curve

3. Calculate damage and corresponding annual loss

4. Repeat 2 and 3 for all other stochastic EQ events

5. Average annual loss in cell over all stochastic EQ 
events

Repeat the above steps for all 100mx100m grid cells



Modeller interface Earthquake

Repeat calculations on previous slide 
for each year in the simulation, with 
changes from one year to the next 
corresponding to:

• Changes in land use obtained 
from land use model for a 
particular socio-demographic and 
economic scenario and land use 
planning regime

• Changes in building stock and 
value corresponding to changes 
in land use from land use model 
and natural renewal rate

• Changes in building stock 
vulnerability curves due to 
building hardening etc.



Expected average annual 
loss from earthquakes  
2013-2050

Dynamically changing earthquake risk 
under a particular scenario (video):

• Population
• Socio-economic
• Land use planning
• Building hardening and renewal



Mitigation options Earthquake

•Hazard
•-

•Vulnerability
•Retrofitting building types

•Changes to the building stock mix

•Exposure
•Land use planning 



Policy interface Earthquake

Retrofitting options
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Strategic risk analysis
• SWOT analysis of organisation

• TCFD Physical Risk Assessment

Modelling to inform long-term resource needs and  vulnerabilities

Modelling to inform future ‘hotspots’ or areas of concern 
• Test opportunities to reduce these

• Identify areas/factors that agencies have limited control over

▌Uses 

Assessment of climate resilience of systems
• Can consider individual systems or regions

• Can assess the resilience of supply chains
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