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Global Urban Agendas

“The scientific and policy communities increasingly recognize

that cities [...] and the underlying urbanization processes are at the center
of global climate change and sustainability challenges.

Policymakers need facts, empirical evidence, and scientifically sound theories
on how to plan and manage cities and urbanization...”

Solecki et al. (2013): It’s time for an urbanization science. Environment 55(1), pp. 12-16

In future, urban areas will account for:
* 90% of population growth,
+ 80% of increased prosperity,
* 60% of energy consumption.

UN World Conference on

PARIS2015 Disaster Risk Reduction
UM CURATE CHARCE COMTIENCE 2015 Sendai Jopon
COP21-CMP11 i
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SUSTAINABLE

Mobilizing the Data Revolution for Sustainable Development E‘QEE';‘K”IEE

.
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A WORLD
THAT COUNTS

“Data and evidence are the
foundation of development
policies and effective
program implementation. ”

Mahmoud Mohieldin, SVP, World Bank

UN SG Independent Expert Advisory Group, 11/2014
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SDG Indicators Metadata repository

Tier 1: established methodology and data available

Tier 2: established methodology but data not regularly
produced by countries

Tier 3: no established methodology and standards or being

developed/tested.

__SDG # | ____Urban Indicators m

11.1.1

11.2.1

11.3.1

11.6.2

11.7.1

https://unstats.un.org/sdgs/metadata/
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Slums and informal settlements
Access to public transport
Sustainable urbanisation

Urban air pollution

Urban (green) public areas
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Goal 11. Make cities and human settlements inclusive, safe, resilient and sustainable

Tarpet 11,1; @y 2030, ensure access for 4l to adequare, aafe and aFordable haysing and basic services and upgrade
shurms

® Indicater 11.1.1: Fraportion of UrNan COAUIAtON IVing in Siums, informal Settiements or nadequate housing

Target 11. 030, provide access o safe; affordabie, accassible snd sustainzbis transpon systems far all, improving
raard safiety, natahly by expanding public transport, with special attention to the needs of thase i i
wamen, rhulru—n persons with disshiMies snd cldar parsong

* Indicator 11.2.1: Proportion of population that has convenient access to pubis ransport, by Sex, age and
persans with disahiliries
Mo data fo thus indleator is cunenty avaiatée, [EET

Targat 11.3: By 2090, enhance inclusiva and susiainable urhanizetion and capacity for participatory, integrated and
susteinzble human aetdemant planning and manageme | counties

* Indieator 11.3.1: Aatio of land consumption Fate to popuiation growth rate
M gita for this dicotor s currenth avanable,

i
* Indicater 1132 Prapartion of ciries with & direct |)ar'lrl|.|.;llu|| strusture of vl Saclity In urban panning and

managermant that eperate regularly and democratically
his Indlieatar i exrrently avallahie antfits methodelogy s st under develapment, please see

Targat 11,4: Strangthen efiorts to peotect and safequard the warkd's cultural and natural hertags
* Indicator 11.4.1: Total exgendioure ([public and privatel per capits spent on the preservation, protecoan and
conseryation of all cultural and natural heritage, by type of herrage (sutural, natural, mised and Warld Heritage
Centre designation), kevel of gavernment {national, regional and lecal/municipal), type of sxpendil 8

expenditure/investmant] and type of private funding (donations in kind, private nan-profit sector and
sponsarship)
o dtata far this Indicator /s currently avaiizbie ana its methodiology s S under development, piegse see

Targat 11.5: By 2030, significantly reduce the number of deaths and the number of peopla afi
decreass the direct economic Insses edative to globel gross domestic preduct caused by dis
refated disastars, with & focus on protecting the poor end people in vuinemble situstionn

ted and substantially
sters, including water-

® indicator 11.5.1: Number of ceaths. mssing persons and directly affected persons attributed to disasters per
100,007 population

® Indicator 11.5.2: Diract economic foss In relation 1o global GOP, damage o critical nfrastructure and number

of deruptions 1o hasic services, attnbuted to disasters

Targat 11.6: By 2030, reduce the advarss per capia envionmental impact of cities, including by paying special ettention
to air quality and munizipal and other waste managemant

OD006006


https://unstats.un.org/sdgs/metadata/

Sentinels Fleet

Big Data Era

[ Advent of steady satellite data streams ]

High Performance
Computing Infrastructures

>15 TB per day

Information
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TEPs, collaborative “big data” Thematic Exploitation Platforms

The power of the “Bringing the users to the data”

Cloud Simplify the extraction of information from EO data
The power of Enable large scale exploitation of EO data
Partnerships Stimulate innovation with EO data

Remote access for users

¢ \ 2
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Platforms as Service Satellite data O LT
enabling provideg , ,}‘ ;
technology L.ilg_ ﬁ——uéT T
i oolboxes
knowlt.edge & F—— cillary date T User data
Igorith n )
Mobile data i (land use, DEM: algorithms
| VW %
Crowdsourcing \ ‘ﬁih—-% A - '
e . i | e I
citizen science i Qﬂ; - . :[:n.ﬂ 2
tools R — Data Analytics

Processing &
Storage Capacities

User generated results



Urban TEP (U-TEP)

a collaborative on-line
infrastructure
for multi-source data
processing and analytics
in urban applications

all data and tools needed to

to access or generate actionable
information

in support of sustainable and livable
cities...

available at one place
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Platform as enabling technology
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Explore Task on-demand Develop and Learn more about
thematic data analyses offer content users and applications

Innovative All-in-One and End-To-End Solutions.

« All data, tools and ICT resources available in one platform (convenience).
« Provision of solutions to transform raw data into ready-to-use information (applicability).
« Data, results and technology sharing (societal benefit).

Matchlessness Product and Service Portfolio

« Unprecedented thematic scope and spatial detail (uniqueness).

» Global coverages and long-term monitoring capability (completeness).
* On-demand capability (timeliness).

« Multi-source data (interdisciplinary).

Effective Enabling Technologies.
* high-performance processing (efficiency).
» Data visualization and analytics toolbox (value-adding).

Open and Participatory Platforms based on modern ICT technologies that enables to easily

exploit and generate thematic information on the status and development of urban environment



https://urban-tep.eo.esa.int
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Background Use Scenarios Data & Services Quick Start Activities Partners
Migration to
e S - . ks DIAS
it 3 3 5 ke X Sriok : : ; -W‘ under study
i‘ . ;' $0s i - : .
; X Wi A * n ? o
Global Urban Footgrlnt (GUE) la er now’ avallable e

Discover DLR’s new Global Urban Footprint (GUF) data at the Urban TEP platform and inspect’ the urban and rural human settlements pattern
in a so far unique precuslon and tonslstency o s . :

“ tp 5 .\._j”‘.‘?%}'j‘. e S -
X N Ca S Y

Geobrowser & Visualization and Developr - User Forum
Catalogue Analytics Environment

Three processing clusters with standardised interfaces (0OGC, WPS, WMS)


https://urban-tep.eo.esa.int/
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Data exploration
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Visualization and Analytics Toolbox (VISAT)

Theme | Lant Cover VIS veveuston soucwre-averaen v | O BRI Yeertr) Ty
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Spatial Analysis: settlement properties & pattern

by GUF-NetS
i
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tep

Spatial Analysis: settlement properties & pattern

GUF-NetS




U-TEP

moved into 1t year of
operational phase

flexible and responsive SN % v
contractual framework.

Expand users on-boarding

Platform for

* TEP URBAN '5 | Global

BILL&MELINDA
GATES foundation

Sustainable
Cities

Urban TEP represents a web-based platform that
allows users to effectively utilize EO imagery.

[Read more]




World Settlement Footprint (WSF) 2015

» Global map of human settlements derived by
temporal statistics of S1 backscattering

jointly exploiting multi-temporal optical and (+ texture)
SAR imagery. '

= QOpen and free dataset based on freely
accessible imagery.

classification based

P on Support Vector N
= Response to global data needs on settlement e 1 | ;
. . . ‘.l
for informed policies on urban development T " combimaton & :
P Automatic and "
. adaptive extraction pezidassificaiion . e
= Urban, rural and peri-urban areas b of training samples enhraunlgt:g:ent e oy
L Y
* Innovative solution: Temporal dynamics of classification based | 4 4
P on Support Vector

urban settlements are different than those
of all other non-urban classes.

Machines (SVM) urban / non-urban
classification map

= Perspectives for future WSF updates ;
(WSF 2018 based on S1/S2, in preparation) 3

temporal statistics of

Engineered in SAR4Urban, powered by U-TEP  s8based spectralindices (+ texture)

¥ . innovators ' urban
s sarforurban | tep

=
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®
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WSF 2015: S1 temporal statistics

~250.000

Sentinel-1 scenes
2014-2015

2 Polarisations

5 temporal
statistics

10m

spatial
resolution

processed by
Google Earth Engine




WSF 2015: Landsat temporal statistics

~460.000

Landsat-8 scenes
2014-2015

spectral
indices
temporal
statistics

30m

spatial
resolution

processed by
U-TEP




World Settlement
Footprint (WSF) 2015 i

DLR




m urban MarcPaganinl BB & m GUF -~ GUF+ ~ TimaSaan - HAPE - RAeaglonai LU - LC Geotagged Twests Ground Surface Movemant Extarnal Data ~
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= WSF 2015 _ WSF 2018

=iy : finalised and validated - under development
# i

- Released on U-TEP To be released

< PR . sl el ' _ : at MUAS 2018 5 in 2019 Q3
e (October 2018) ' on U-TEP

o et
Loer 102,074 Las: 13731
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Quary results for veros w2015 aial euks 1 = ]

@ Weri Settiament Footpriat (WES) 2015 - 52 Asa
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WSF Evolution

Adapt methodology for
outlining past urban
extent.

based solely on multi-
temporal Landsat-5/7.

globally at high temporal
frequency (at least 5y)

specific ruleset for
excluding temporal
inconsistencies

In collaboration with GEE

Open and free release 2nd =
half 2019

2014-2015 Landsat-7 imagery




WSF Evolution

Adapt methodology for
outlining past urban
extent.

based solely on multi-
temporal Landsat-5/7.

globally at high temporal
frequency (at least 5y)

specific ruleset for
excluding temporal
inconsistencies

In collaboration with GEE

Open and free release
2nd half 2019

9 Chorigqirig

2014-2015/Landsat-7,imagery
Red:itemporalimeaniNDBI
Green:temporalimeaniNDVI
Blue:itemporalimean!MNDWI
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Monitoring
urban
development

Shanghai
1985-2015

:.:;ban
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Monitoring
urban
development

Shanghai
1985




Monitoring
urban
development

Shanghai
1990




Monitoring
urban
development

Shanghai
1995




Monitoring
urban
development

Shanghai
2000




Monitoring
urban
development

Shanghai
2005

m urban
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Monitoring
urban
development

Shanghai
2010

m urban
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Monitoring
urban
development

Shanghai
2015

m urban
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Monitoring
urban
development
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WSFevolution : Urban Exte M g TR es’a

Abidjan, Cote d'Ivoire
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WSE evolution
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Marconcini et al. (2018). Outlining Urbanizaticz‘n from 198570 2015 - the WSF Evolution. Scientific Data. In preparation.
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Tirana 4 -
3 : 1990 2000 2010 \\&i\\u\m_

1985 1995 2005 2015

WSF Evolution T :
under production '
(DLR-GEE partnership) & -

Release in 2019 Q2/3
on U-TEP

WSF evolu.tion_ 4#,



Mainstreaming Earth Observations-in
local communities systems and processes

TETESNETENNED| - SANGENEEENRTT S T e
EO for Sustainable Development-Urban”
(EO4SD-Urban)

» Funded under the ESA EO4SD programmatic framework
initiated in May 2016, lead by GAF AG.

~

Main objectives:

Improve understanding of potential of EO applications for urban
development, in partnership with International Finance Institutes (IFIs),
Multi-Lateral Development Banks (MDBs) and developing countries.

Mainstream EO applications in operational city development programmes.
Export the EO offering of the European Value-added industry

DIGITAL

GAFAG Wms ®gisat Qegis 4% neo @HH)) GISBEX
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EO Products for Urban Development @v_e'opment &\%—f‘esa
-~

EO4SD Urba_n
products, services

and data analytics Building Population  Waste

Footprint Density Sites
To be integrated oy . BN
on U-TEP in 2019

Baseline Urban Products

Urban and Peri-Urban LU /LC Transport Informal
Infrastructure Settlements

Detailed Chang

2
¥
)

Landslide Terrain
Flood Risk Risk Motion




Understanding Urban Growth Patterns Cb s
Arusha City, Tanzania (2000 - 2015) @effm""‘e”‘ \ esda

Bvas. e pronounced scattered
R Sl development patterns
AL i in the north-east

3 . :

‘ A

Linear Strip
k:lgﬁzrgg L ¥ 2 .+  Developments
= R .. & ) Alongside major roads

Leapfrog islands > ¢ Bp B TV : (the Arusha-Himo Road).
urban developments at T X
a distance from the : Ry
Core with un-used land &g:;t
in-between . . S ah & | capfrog Growth

o Edge and Infill Growth

— Il bm c= = 4 W = " Il o N =B I11 T 2= 2= w1l European Space Agency



Unplanned vs planned Settlements Cb s
Arusha City, Tanzania (2000 - 2015) g’e“"’p‘“e"‘ \ eSa

Unplanned areas continue
to expand
(more than planned areas)
in Core Area

B Unplanried to planned settlements
I Decrease of unplanned settlements
B Expansion of unplanned settlements
B Expansion of planned settlements
I No change in unplanned settlements

Il No change in planned settlements

Vern rtwmasn araiasis uvier w23 . us dad s 1o

amen GAFAG
SETTLEMENT TYPES IN ARUSHA, TANZANIA V| v G womormonn
Change Map 2005 to 2015 . urban 7.3 catities
development .
— "ATY g GAFAG cesa

— Il bm c= = 4 W = " Il o N =B I11 T 2= S w1+l European Space Agency
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Mapping of Informal Settlements oomer \= CSA
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Artificial areas Land Use and Land Cover (February—March
B e oo rene 2017), based on Pléiades (0.5 m resolution) in

I Formel very high density iesidential (Seaing lovet = 80%)

B ot non cossty rescoenan st 030 LNE CILY centre and Sentinel-2 (10 m resolution)
B romalon densty osionie ook vt 10552 for perjurban areas

[0 infoema settiement (Sealing lavel = 80%)
illage sotttamont (Sealng bval < 10%)

Delineation of informal settlements
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M Commercal and industial units
Non-resclantial urhan fabic
I Roeds ond asseciated land
I Raitvays ard assocated and
B oont arens
Bl ciports
Bl Vesto stes
B construction sites
Vacant land not obviously being prepared for constiuction
I Uban greenery
I sports and leisure facliies
Other types
Agriculture
E Trees
| Oher natural and eomi-nateral arsae incl. Wetlarde
Bare land
I ‘Ator bodies
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lation Distribution Mapping, Mandalay

EO-based land use

Population distribution
according to census

Pamangyl Dvpt Zone

Myayi Nsnes

—_— 01 b= el ol N
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Population distribution after
disaggregation with land use

Population density
[inl 1

e

| 1 - 5000

| 5001 - 10000
] 10001 - 15000
B 15001 - 20000
I 20001 - 25000
I -25c00

— =B ZE e vl

d=esa

The spatial distribution of land
use types inside each
administrative division holds
valuable additional information
on population distribution.

Knowing the type of urban
fabric (residential or
nonresidential) allows for
further refinement of census
data (e.g. work/home,
day/night).

ASIAN DEVELOPMENT BANK

@ gisat

European Space Agency



SDG Indicator 11.2.1 Access to public transport Qk eSa

Target 11.2: Transport 11.2.1: Proportion of the population that has convenient access to public
transport by sex, age and persons with disabilities

% with access to Public transport = 100x (population with convenient access to Public transport
(City Population)

Input Data: Other Spatial Data:

EO4SD-Urban Population Product
Census Data per Ward Level for 2013

Results:
Public Transport Stations (BRT, Angkot)

Legend 5DG Indicator 11.2.1: Percentage of the

®  ERTSisions Population with convenient access
75.05

Angiat Stations
Population Distribution in 2013 40

[ r=00- 2000 40 3187

[ =000 - 5000 B
I 5000 - 12000 20
I =000 - 25200 10

o oo o
0

to BRT Stations to Angkort Starlons

Semarang in 2013

Buffer Analysis:
Population Distribution Mapping based

on controlled disaggregation of
national census data

Semarang,
Indonesia




Take Home Messages Q‘k eSd

- Global Urban Agendas are calling for cost-effective EO solutions that can help countries
worldwide addressing efficiently their development challenges in cities.

« Copernicus can deliver key environmental information that supports the definition,
planning, implementation, monitoring and assessment of urban development projects in
particular in developing countries (data poor countries).

 Free and open data policies of Copernicus program (with long term continuity and

frequent revisiting) bring unprecedented observations for urban monitec~*—~ ¥ 4
opportunities

- | Advances in ICT (e.g. cloud computing, Machine Learning) allows the genera,  for an urban
component

global human settlement data sets from Sentinels at affordable prices. in c:.rLas J
Global Lan

- | Human settlement data combined with socio-economic andyher inform| Monitoring Service

to improve understanding of spatial patterns and process opportunities  baniziig™woria.
to stimulate

- | Availability of on-line platforms (such as the U-TEP and| DIASofferings iy_gne” systems
on urban services

(EO/nonEO data, tools & ICT resources) facilitates adopti( (including big data 5 +5 EQ solutions.

analytics)

— Il bm c= = 4 W = " Il o N =B I11 T 2= S w1+l European Space Agency



