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Urbanisation is among the major

global challenges of our time…
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Source: Population Connection, 2015 (http://www.populationconnection.org/poped)
Emergence of new urban agglomeration



Urbanisation is among the major

global challenges of our time…

Slide 4



The future is urban…
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Source: Population Connection, 2015 (http://www.populationconnection.org/poped)
Emergence of new urban agglomeration



Global Urbanization meets Climate Crisis:  Increased Risks
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16 terabytes of
open image data
per day



With Big Data from Space to Risk Informed Urban Planning
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Settlement (buildings)

Other land coverWorld Settlement Footprint –WSF®

Ulm –Augsburg – München
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WSF® WSF® evolution

Download: https://geoservice.dlr.de/web/maps/eoc:wsf2019 Download: https://geoservice.dlr.de/web/maps/eoc:wsfevolution Download: https://geoservice.dlr.de/web/maps/eoc:wsf3d

WSF® 3D

30 m (Landsat) 90 m (WorldDEM, WSF® 2019)10 m (Sentinel-1/-2) 1985-20152016-2024 2012/2019

World Settlement Footprint

WSF®
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Sentinel 2 (multispectral) – single scene 

Lagos
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Sentinel 2 (multispectral) – multitemporal composite

Lagos
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Sentinel 1 (Radar) – multitemporal composite

S1A IW GRDH VV
temporal mean

Lagos
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World Settlement Footprint –WSF®

Lagos
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World Settlement Footprint 2019 – WSF® 2019
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Temuco

WSF® 2019
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Stuttgart –Ulm –Augsburg – München

Degree Centrality

High

Low
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Local Significance

Centre

Periphery

Ludhiana – Chandigarh

Off-grid electricity planning

© TFE Consulting

Slide 18



WSF® evolution 1985-2015Processing of entire Landsat archive
(~7 Petabyte data volume)

[30m]

Cairo
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[30m]

Cairo

WSF® evolution 1985-2015
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Bangalore Amsterdam

BangkokAtlanta
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Bangalore Amsterdam

BangkokAtlanta

High income country Upper middle income country Lower middle income country Low income country

Size of the circles proportional to log(total population)
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WSF® imperviousness 1985-2015   [30m]

Cologne
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New Cairo

[10m]

WSF® tracker 2016-2024



[10m]

WSF® tracker 2016-2024
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Goma
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Cape Town

WSF® Tracker 2016-2024

[10m]



Pluvial, fluvial undefended
and coastal  hazard maps

Data source: 
Fathom 
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Mariupol

Damage mapping in the event of natural disasters or conflicts
Ukraine conflict (status 06/2022)



Masking with WSF® 2019
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Mariupol

Status 06/2022
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Mariupol

Estimation of damage level based on SAR coherence [10m] 

UN damage assessment based on 
visual inspection of VHR optical imagery 

Status 06/2022
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Temporal sequencing of damage pattern

Mariupol

Status 06/2022



Kyiv

Persons per pixel (10m x 10m)
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[10m]

WSF® population 2022Status 06/2022



First worldwide 3D mapping of entire built environment

[90m]

World Settlement Footprint 3D  – WSF® 3D
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[90m]

World Settlement Footprint 3D
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Munich

First worldwide 3D mapping of entire built environment
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Paris

WSF® 3D  Building Height

Paris
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Federal property Vertical structure Open spaceDigital aerial photo

Data source:
 BKG

Climate change mitigation and adaptation
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Green open space Impervious surface Trees, hedges Building

Climate change mitigation and adaptation
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Climate change mitigation and adaptation
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Climate change mitigation and adaptation

DOM1 © GeoBasis-DE / BKG (2023)

Stuttgart

eosolar.dlr.de
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ILA 2024

eosolar.dlr.de


NO2

PALM-4U urban climate model  (Hamburg city centre, 15 March 2022, 7:00 to 9:00 am, 5 m x 5 m spatial resolution)

PM10
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Climate change mitigation and adaptation

Hamburg



Enabling Technologies and Decision Support
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Enabling Technologies and Decision Support
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Evidence-based policy advice and decision support Knowledge and technology transfer

Smart Cities Coordination and 
Transfer Centre



Email:  Thomas.Esch@dlr.de  |  Telefon: +49 8153 28-3721

Team Smart Cities und Raumentwicklung:
Thomas Esch – Martin Habermeyer – Devanshi Kacholia – Mattia Marconcini –

Annekatrin Metz-Marconcini – Julian Zeidler –Cornelia Zygar

Vielen Dank
für Ihre Aufmerksamkeit!

Zugang zu WSF® Daten:  https://geoservice.dlr.de/web  
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