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• EO in Disaster 
Risk Management 
for earthquakes

• Potential for 
assessing seismic 
hazard and 
improving 
identification of 
earthquake risk.





Exposed Major Cities

• Over 50 capitals of 
the least developed 
countries are 
located on or near 
a major fault and 
are at increasing
risk from
earthquakes.
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Santiago



Seismic Cities

• Increase resilience of cities to seismic 
shocks to address the global sustainable 
cities & communities challenge in regions 
prone to earthquake hazard



Santiago Introduction

• Increasing population in cities on top of faults

• Examine relative effect of known distant hazard 
relative to lesser known nearby faults

• Seismic risk calculations taking a scenario 
approach applied to Santiago, Chile

• Identify particularly vulnerable districts



City Expansion
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DEM Analysis



DEM Analysis



SPOT DEM



San Ramon Fatalities

Total: 6,820 Fatalities (0.1%) Total: 9,550 Fatalities (0.14%)



Summary Statistics

Replacement Cost
(billions USD)

Fatalities Building Collapses
(1000s)



Next Steps

• Examine the sensitivity of assumptions made in the Santiago 
Scenarios (e.g. top depth of faulting) – new PhD student.

• Tien Shan
Bishkek, Kyrgyzstan & 
Almaty, Kazakhstan

Abrakhmatov et al., 2016

• Bandung – Indonesia, Lembang Fault 



Tien Shan

2 million inhabitants

1 million inhabitants



Bishkek

• Motivation: World Bank Report

• Collaborator: Institute of Seismology –
embedding local capacity

• End Users: Ministry of Emergency 
Situations, Ministry of Health and      
Ministry of Construction
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10 km

Pleiades Stereo



We can derive high-resolution DEMs to better map small splays in the city

Pleiades Stereo



SRTM 90m Pleiades 2m

DEM Comparison



• Hidden faults in cities present seismic hazard

• High resolution Pleiades-derived DEMs can 
identify them

Profiles

Fault Splays



• Building heights are needed over entire cities for hazard 
assessment

• High resolution Pleiades-derived DEMs can accurately 
map building heights

• Exposure models can be updated as cities                 
expand

Building Heights



• GCRF Hub - Urban 
Multi-hazards

• Kathmandu 
(Nepal)

• Quito (Ecuador)

• Istanbul 
(Turkey)

• Nairobi (Kenya)
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Tomorrow’s Cities



Quito, Ecuador

Earthquakes
Landslides
Volcanoes

1122 sq km



Kathmandu, Nepal

Earthquakes
Landslides
Flooding

1112 sq km



Nairobi, Kenya

Volcanoes

Earthquakes
Fires

Flooding

1053 sq km



Istanbul, Turkey

Earthquakes
Fire


