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New open and free high resolution information layer 

Describing the status of human settlements and their dynamics both 

in terms of built-up and population. 

New technology

For automatic image information extraction from massive volumes of 

satellite data

A platform 

•Integrating different sources contributing to 
describe the human settlement facts and 
figures

•Supporting post-2015 international 
frameworks

GEO Human Planet Initiative

http://ghsl.jrc.ec.europa.eu



Artificial built-up surface : 

• Areas (spatial units) where buildings can be 
found

• Subset of “artificial surfaces”

Epistemology of settlement: 
• Physical description focused on the 

presence of dwellings
• Made of parts: building/dwelling, roads, 

open spaces
• Any dwelling included – tents to skyscraper
• Any size included – from hamlet to 

megacity



Built-up area” = all spatial units (e.g. 30x30m /sensor dependent) where a 
building or part of a building can be recognized 520 October 2014

Built-up area” = all spatial units (e.g. 30x30m /sensor dependent) where a 
building or part of a building can be recognized
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Pesaresi M., Julea A.M. and V. Syrris ; A New Method for Earth Observation Data Analytics Based on Symbolic 
Machine Learning., Remote Sens. 8(5):399, 2016. doi:10.3390/rs8050399. 



Result of SML classification at 2.5 m 

spatial resolution.

Input data in “false color” composite 

at 2.5 m spatial resolution

Classes of the reference set 

extracted from the Land Cover at 

100 m resolution

Pesaresi M., V. Syrris and Julea A.M. Benchmarking of the Symbolic Machine 
Learning classifier with state of the art image classification methods - application 
to remote sensing imagery. EUR 27518 EN, 2015. doi:10.2788/638672. 



LANDSAT 

SENTINEL-1

SENTINEL-2



http://ghsl.jrc.ec.europa.eu/datasets.php

Pre-
release  
in 2014

Released 
in 2016

To be 
released 
in 2017

On-going
planned in 
2018

Integrated 
assessment of 

S1, S2 and 
Landsat



GHSL LANDSAT



First available multi-temporal assessment of human settlements



GHS_BUILT-UP GHS_POP GHS_SMOD 

Definition Global built-up grids Global population grids Global human settlement 
model 

Epoch 1975, 1990, 2000, 2015 1975, 1990, 2000, 2015 1975, 1990, 2000, 2015 

Resolution 38 m, 250 m,  1 km 250 m, 1 km 1km
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GHSL BUILT-UP GRIDS



Refugees camps 
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2003 – first tests on automat. enumeration of tents
Lukole refugee camp, Tanzania. Input Ikonos data 1,4-m-res



HR Global Human Settlement Layer 
Proof of concept 1st operational test 2012 
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1820 October 2014

2012
Proof of concept 

fine-scale value-added
Dhaka 



2012: Fine scale analysis of the whole European settlements using 2.5-m-res input image data 
(GMES/Copernicus CORE003 2012) 
Credits: European Commission, DG Regional Development /Joint Research Centre



2014: GHSL - South Africa pilot study
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Development of an advanced GHSL 

workflow for poor settlement 

monitoring and characterization

processing of approx. 500 SPOT-5 

scenes national multi-temporal 

coverage



GHSL POPULATION 
GRIDS







Methodology for Pop. disaggregation

19 October 2017 24

 Dasymetric mapping:

 Volume-preserving

 Mollweide projection

GHS-BUILT Populated census unit

Generates cell?

Contains BU?

GPWv4

GHS-POP

RASTERIZE MAKE CENTROID

AWDasymetric map SUM TO CELL

Yes
No

A-POP BU B-POP AW C-POP POINTS

MOSAIC (SUM)

Yes

No



 Pop. density 1975-1990-2000-2015 @ 250m
 Helsinki, FI

19 October 2017



19 October 2017 26

 Bangkok, Thailand

 Comparison with LandScan Global



http://ghsl.jrc.ec.europa.eu/ghs_pop.php



GHSL SETTLEMENT MODEL



http://ghsl.jrc.ec.europa.eu/ghs_smod.php















Dijkstra L., Poelman, H. 2014. A harmonized definition of cities and rural areas: the new degree of 
Urbanization. Working Paper, WP 01/2014, DGRegio, Brussels.







GHSL SENTINEL- 1



Sentinel- 1 Ground Range Detected 
(GRD) – Dual polarization 

5000 scenes
Dec 2015 – June 2016 



http://cidportal.jrc.ec.europa.eu/services/webview/jeodpp/databrowser/?default=ghsNodsmOtsu

JRC Earth Observation Data and 

Processing Platform (JEODPP)

Cutting-edge storage technology 
thanks to a collaboration between the 
European Organization for Nuclear 
Research (CERN) and JRC

https://home.cern/


Adaptation of SML 

workflow to 

SENTINEL-1 



AMSTERDAM

Note: the images above have been generated using the (JEODPP platform)

Improved assessment of open spaces within dense 
built-up areas 

http://cidportal.jrc.ec.europa.eu/services/webview/jeodpp/databrowser/?default=ghsNodsmOtsu


AMSTERDAM

Note: the images above have been generated using the (JEODPP platform)

GHSL – Landsat (30 m)

GHSL- S1 (20 m)

http://cidportal.jrc.ec.europa.eu/services/webview/jeodpp/databrowser/?default=ghsNodsmOtsu


DENZHOU

Note: the images above have been generated using the (JEODPP platform)

Improved assessment of open spaces within dense 
built-up areas 

Reduction of omission errors:
enhanced identification of small rural settlements

http://cidportal.jrc.ec.europa.eu/services/webview/jeodpp/databrowser/?default=ghsNodsmOtsu


DENZHOU

Note: the images above have been generated using the (JEODPP platform)

Improved assessment of open spaces within dense 
built-up areas 

GHSL – Landsat (30
m)

GHSL- S1 (20 m)

http://cidportal.jrc.ec.europa.eu/services/webview/jeodpp/databrowser/?default=ghsNodsmOtsu


New global built-up layer derived from 
Sentinel-2

Integrated GHSL product: Landsat, 
Sentinel-1 and Sentinel-2

GHSL based indicators for Sustainable 
Development Goals and Sendai 
Framework for Disaster Risk Reduction

GEO Human Planet Initiative



Thank you for your attention

Joint Research Centre
christina.corban@ec.europa.eu

http://ghsl.jrc.ec.europa.eu

http://ghsl.jrc.ec.europa.eu/visualisation.php#lnlt=@33.13755119234614,54.00878906250001,5z&ln=0&gr=ds&lv=00011110000100011&lo=aaaaaaaaaaaaaaaaa&v=201
mailto:Christina.corban@ec.europa.eu

