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Seismic Cities

• Santiago, Chile (reported Sept 2019)

• Almaty, Kazakhstan (reported Sept 2020)

• Bishkek, Kyrgyzstan 

2 million 
inhabitants

1 million 
inhabitants



Almaty, Kazakhstan

• Submitted to 
Earth, Space 
Sciences Feb 2021



Bishkek, Kyrgyzstan

Pleiades Tri Stereo Archive from 2013 Bishkek, Capital of Kyrgyzstan, 1.1 million inhabitants



Bishkek - Pleiades



Bishkek - DEM



Bishkek – Building Heights



Tomorrow’s Cities



Kathmandu, Nepal

Earthquakes
Landslides
Flooding

1112 sq km

• Acquired:
Oct 2019, 
Dec 2019 & 
January 2020



Kathmandu

• Vegetation 
removal for 
flood modelling

• Ongoing 
analysis by 
Maggie Creed 
(Edinburgh -
Tomorrow’s 
Cities)

Scott Watson



DEM validation using ICESat-2

Elevation model mean difference of 0.18 m and 
standard deviation of 1.67 m relative to ICESat-2 data

Kathmandu

Kathmandu

Validation cells 
(aggregated 
photons)
n  = 50,577

Scott Watson



Quito, Ecuador

Earthquakes
Landslides
Volcanoes

1122 sq km



Urban expansion and intersection with hazards - Quito

Watson et al. Tomorrow’s Cities publication in preparation using the Pleiades DEM and orthoimagery

Validation cells 
(aggregated 
photons)
n  = 17,402

Elevation 
model mean 
difference of 
0.06 m and 
standard 
deviation of 
1.42 m relative 
to ICESat-2 
data



Pleiades elevation data - TWI

• Topographic wetness index 
association with recorded flood 
events

• Flow routing in areas with 
natural drainage (few sewers)

Mattivi et al 
(2019)



Pleiades - orthoimagery

• Greenspace analysis for 
disaster risk resilience

• College of Architects of 
Ecuador (CAE) 
partnership with 
Tomorrow’s Cities to 
investigate the 
distribution and 
accessibility of 
greenspace around Quito

Clouds

Contains information © 

CNES 2020, Distribution 

Airbus DS, all rights 

reserved. Commercial uses 

forbidden



Greenspace and risk mitigation is 

recognised by the municipality

access to spaces green and natural resources, and that 

favors natural life and animal.

Strengthening the district's resilience to threats 

natural and anthropic, as well as pressures and risks 

for climate change.

Biocorredores…They are a tool for conservation

of biological diversity and also serve as elements

for risk mitigation.

Multiple benefits



Greenspace Interactions

City to local scale

• Emergency refuge (safe 
space)

• Reducing hazard 
exposure
o Slope stability
o Flood risk

• Build community 
resilience to deliver 
health and ecological 
benefits



Measuring greenspace (or open space) using 

Pleiades imagery

NDVI = (Nir – Red)/ (Nir + red)
• Vegetation has high reflectance in near infrared wavelengths and low reflectance in red 

wave lengths.
• Masked by ‘blueness’ to remove blue roofs

Densely vegetatedLess vegetated

Contains information © CNES 2020, Distribution Airbus DS, all rights 

reserved. Commercial uses forbidden



Nairobi, Kenya

Volcanoes

Earthquakes
Fires

Flooding

1053 sq km



Next City - Tehran

9 Million People



Archive Data


