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Global updated and historical
baseline data on population and built-
up areas

S. Freire and GHSL team

Human Planet Forum — Enschede, 13-15 Sept., 2017




Geo-Information on human settlements

 Required for modeling, analysis, policy-making
(i.e. producing indicators and monitoring targets):

Sendai Framework for DRR 2015-2030 (adopted Mar. 2015)
2030 Agenda for Sustainable Development (SDGs, Sept. 2015)
COP 21 Paris Agreement on Climate Change (Nov. 2016)

UN New Urban Agenda (Dec. 2016)

Exposure (to hazards, pollutants,...)
Access (to resources, services,...)
Impacts (from natural disasters, environmental change,...)
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Geo-Information on human settlements

* Producing indicators and monitoring targets, global scope:

 Up-to-date

 Detailed

e Consistent (comparable)
 Sustainable (repeatable, cost-effective)
« Transparent (clear methods)

e Open & free
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The GHSL project

e GHSL — Global Human Settlement Layer
 Models
e TOOIS GHS Built-up GHS Built-up
 Geospatial data
e Capacity building T =

L s =

T YY

European
Commission




The GHSL project

An example from the city of Madrid, Spain

Legend The image on the left Is a
satellite image of the city of
Madrid, Spain in 2015.
The overlapped
administrative boundaries
{in blue) show their
differences in Size and
unevenness of borders

Satellite imagery

« GHSL — the Process Level of abstraction: 335135

1950
1975

{Gadm level 3)

« Maps & characterizes human settlements =

Built-up area Built-up
BE% (resolution 38m)
. Built up area is typically

GHS

(large and small)

expressed with a
continuous values
representing the
proportion of building
footprint area within the
total size of the cell.

The value of the cells In this
area are significantly

 Based on satellite imagery ARIGRERT |

Number of inhabitants Population grids
(resolution 250m)

* Using approaches developed in-house

POP . cell value represents the
number of inhabitants.

In this spacific area, the
number of inhabitants

e Data ‘ Analysis‘ Information : ) Bl

. _ _ s v
( ‘ Decision-making ‘Actlon)
Settiement classification (resolution 1Km)
ap as . ol i

S-MQD settlements according to
Rural certain rules of population

and bullt-up density and
& 4 el contiguity of grid cells.
- B Urban Centre
In the example on the left, pean

the urban centre of Madrid,

with relative urban clusters mlssion

and rural settlements,
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The evolving GHSL

GHSL built-up grids P2018 (internal release 2017)

Better coverage 2014 with L8: 100+ additional scenes

Reduction of No Data instances

Improved training set including a) GlobeLand30 and b) JRC Sentinel-1 GHSL
experiment (Dec. 2016)

Maximization of output agreement with GUF+ trough max K mechanism

Enhanced detection of built-up areas

European
Commission




The evolving GHSL

GHSL-MT
(2015)

 Lagos (NIGER




The evolving GHSL

GHSL-MT
(2017)




The evolving GHSL
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The evolving GHSL
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The evolving GHSL

GHSL-MT
(2015)
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The evolving GHSL

GHSL-MT
(2015)
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The evolving GHSL

GHSL-MT
(2017)

e Dushanbe
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The evolving GHSL

e GHSL — Population

Globally, census data is quite heterogeneous:

e Quality

¢ Avallablllty (acceSS) 7 Level 0-1 Level 2 Level3 [ Level 4-6
5 Census unit mean size: 15 km2
e Currency
« Spatial detail : —
_ 50% of global pop. in units > 200 km2
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The evolving GHSL

e GHS-POP = f(GHS-BUILT, GPW census data)

WARAH

Census units
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2015 Pop. o
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The evolving GHSL

e GHS-POP = f(GHS-BUILT, GPW census

GHS-BUILT
2014
250 m

N Libya

data)
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From built-up area to population grid

INPUT

GHS
BUILT-UP
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The evolving GHSL

INPUT

e GHS-POP = f(GHS-BUILT, GPW census data)

GHS
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WARAH
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The evolving GHS-POP

GHS-POP P2018: some additional improvements

Better matching of census sources with BU data

Harmonization of coastline

Revising unpopulated areas

A JRC/GHSL and CIESIN/GPW collaboration effort
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GPWv41

Egypt

population estimates in 1975 and 1990

for earlier epochs

The evolving GHS-POP
e Better matching census sources
o Coarser units, but higher reliability of



The evolving GHS-POP

GPWv4 Coastline

» Coastline harmonization %) i P
= ' Black Sea
coast
e Patches of BU 2014 > 1 km?
* Visually validated with VHR img
 BU surface beyond coastline: 591 km?
European

Commission




The evolving GHS-POP

* Revising “unpopulated” areas

Census units > 3 Km2 AND BU > 10 ha
Visually validated with VHR img

19 countries

Area of polygons with pop.: 297,000 km?
Area of BU: 624 km?

Estimated population: 6 million +

DEKESE JKATAKOKOBE
.

70 LuBEFU

' MWEKA
LI .

g LUSAMBO

DlMBELE;i :
: \ ot

o

KABINDA
I

——
*

COD -
Democratic
Republic of
the Congo

European
Commission



The evolving GHSL

 Modeling & mapping population dynamics
» Nighttime = Daytime
= - s - -+ - - P> e e S IR g s T « ; Ay .

Naples, ITALY
ENACT

JRC Exploratory

Research project
Activity mapping

Day- vs nighttime
pop for EU-28

X 12 months
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The GHSL web platform

Legal notice | Cookies | Contact | Search English (en)

Information (reports,

L
L7 E

articles, atlases) EUROPEAN COMMISSION

Commiasion Global Human Settlement
Visualization

European Commission > EU Science Hub > GHS

) : Global
DDEFHICUS Documents | Atlases | pefinition | Data Visualisation

Download (data, tools)

GHSL - Global Human Settlement Layer
Feedback A new open and free tool for assessing the human presence on the planet

» Produces new global spatial information, evidence-based analytics and knowledge describing the
human presence on the planet
» Operates in an open and free data and methods access policy (open input, open method, open

output) Geospatial
» Supported by the Joint Research Centre (JRC) and the DG for Regional Development (DG w“’iiE“ﬂE““
wa

REGIOQ) of the European Commission, together with the international partnership GEQO Human
Planet Initiative GED o Sateavamions

07/09/2017 Human Planet Forum 2017 - The 2017 Human Planet Forum will take place in Enschede,
News Netherlands, 13-15 September 2017. The forum is open fo established and potential partners
interested to engage with the GEO Human Planet Initiative.
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Global Human Settlement

« CIESIN - SEDAC, Columbia University (USA)
e Gridded Population of the World (GPW)
o Kytt McManus et al.

Data Discovery DAACS Community Science Disciplines

fma SOCIOEC oNoMIC DATA AND APPLICATIONS CENTER (SEDAC)
2 i NASA's Earth Observing ysiem Data and Infermation System (EOSDIS) — Hosted by CIESIN at Columbia University

Search SEDAC. | Data - | )

RESOURCES COMMUNITIES ABOUT HELP
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Any questions?

You can find me serqgio.freire@ec.europa.eu

Joint Research Centre (JRC)

Directorate E. Space, Security & Migration
Disaster Risk Management Unit

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