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The project ‘Earth Observatlon for Sustalnable Development Urban
(EO4SD-Urban) was initiated in May 2016 and is supported by the
g European Space Agency (ESA).

ﬁThe main objectives are:

« To improve understanding of EO applications for urban
development with the Multi-Lateral Development Banks and
developing countries.

« To mainstream EO applications in an operational manner into
development programmes.

I
R Phase 1 was completed successfully by end of 2017. I
Phase 2 now continues with new Cities and Stakeholders. _J

o ‘£o8 4] = S p 3 PPy L — -
Land and Poverty Conference 2018, March 19-23, 2018 Page 2



EO Products for Urban Development

Baseline Products
Urban and Peri-Urban LU /LC
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Geographic Spread of EO4SD-Urban Cities § '.ill

About 40 cities have been identified and stakeholder engagement initiated.

MDB

IADB
= weG ;
i ADB (E 3

|:| GFSC 0 1250 2500 s.ac::“
P N e O 3

« Distributed globally.
« Include mega-cities and small to medium sized cities.
« Cover a multitude of urban planning/development issues.

—
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Phase 1 Cities &lﬁl’

« 16 cities in 9 countries and 3 continents recieved 204 EO4SD-Urban products; (57
Baseline Products, 147 Special Products)

« 3 MDBs: Worldbank, Inter-American Development Bank, Asian Development Bank
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Geographic Spread of EO4SD-Urban Cities L A

Cambodia: _
Ryva.nda: Phnom Phen ndia: Indonesia:
Kigali Kampong Chhnang Kolkata Denpasar
Stueng Saen
Semarang
Pursat
Myanmar: :
Mandalay Serei Saophoan Pakist_an:
_ Karachl
Tanzania:
Argentinia: Arusha Bangladesh:
Mendoza Kigoma Dhaka
Dodoma
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Achievements of EO4SD-Urban Phase 1 '.'lil-l

« Baseline LU/LC and Derived Products Products for 2 points
In time: 15 Cities

« LU/LC data for 4 points in time: 2 Cities

* Flood Risk Products: 6 Cities,

« Terrain Motion Product: 1 City (Semarang),
« Building Height data: 1 City (Kigali),

« Urban Extent/Imperviousness products: 16 Cities for 2
points in time, 6 Cities for 4 points in time.

—
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EO Data: VHR Example
— Worldview 2 & Geokye 1

 Images from:
17.09.2016
30.12.2015
04.01.2015

* Spatial Resolution:
0.5m

 Natural Composite Band
Combination:
Red, Green, Blue
(3,2,1)

500 1.000 2.000m
|
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EO Data: HR Example — Sentinel 2

1.000 2.000 m
I T Y I S T N |
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 Images from:
04.02.2016

« Spatial Resolution:
10 m

 Natural Composite Band
Combination:
Red, Green, Blue
4, 3, 2)




+ +

Coordinate System: WGS 1564 UTM Zone 375
Propection: Transverse Mercator

LAND USE MAP OF ARUSHA, TANZANIA

Status 2015

urban

& development
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EO4SD-Urban
Earth Observation for Sustainable Development - Urban Project

Map Producer: GAF AG
Interpretation:
The map displays precise Land Use / Land Cover (LULC) information

(delivered in vector format) over Arusha (Tanzania). This product contains
‘spatial expiicit information about the difierent LULG categories for the year

The LULC information within the core urban area was derived from Very
High Resolution (VHR) EO data and has a detalled nomenciature whereas
e win an

‘aggregated nomenciature.

Image Data:
Worldview 2 © Digital Giobe, Inc. (2016), (acquired on 17/09/2016, GSD 0.5
m),

. GSD 10 the
European Space Agency.

Vector Data: © OSM (2015), Toponyms © GoogleMaps (2015)
Background Map: ©2017 Esti

Land Use / Land Cover
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EO4SD-Urban is an ESA project aimed al deriving key geo-nformation
products from Earth of
programmes.

wopmeicen: ARG

Map produced for @WORLDBMKGRUUP

lea Project tunded by

GAFAG (cesa
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Arusha — Tanzania: Land Use/Land Cover 2005

S u b S et Agricultural Area
- Airport
- Arterial Line

Bare Soil

Cemeteries

- Collector Line

- Commercial Area,
- Construction Site
- Forest and Shrublands
- Government

Hospitals

- Industrial Area
Land Without Current Use
- Military
- Mining/Quarry Areas/DumpSites
Natural areas (non-forested)
Public Buildings
- Railway
Recreation Facilities
Residential, 0 - 10% Sealed
- Residential, 10 - 30% Sealed
- Residential, 30 - 50% Sealed
B resicential, 50 - 80% Sealed
I resicential, 80 - 100% Sealed

Image Data: QU|ckb|rd©D|g|tal Globe, Inc ..(2005), o 5
(acguwed on 05/12/2005 and on 15/09/2005, GSD'0.6 m) y } § Schools

Band combingtion: Natural.Color 3, 2, 14Red, Green, Blue)\

University

Urban Parks

B v
Wetlands
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Subset

Land and Poverty Conference 2018, March 19-23, 2018

Agricultural Area

- Airport
- Arterial Line

Bare Soil

Cemeteries

- Collector Line
- Commercial Area,

Construction Site

- Forest and Shrublands

Government

Hospitals

- Industrial Area

Land Without Current Use

B viitary
- Mining/Quarry Areas/DumpSites

Natural areas (non-forested)

Public Buildings
- Railway

Recreation Facilities

Residential, 0 - 10% Sealed
- Residential, 10 - 30% Sealed
- Residential, 30 - 50% Sealed
I Resicential, 50 - 80% Sealed
- Residential, 80 - 100% Sealed

Schools

University

Urban Parks

- Water
- Wetlands
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C Cit 5.42% =
Overall ore Lty ’
10.89%

Larger Urban Zone

D Core City
[]Peiiuban Area

= Primary & Secondary Road

* Residential densification is
more dominant in Peri-urban

- Urban Densification
- Urban Residential Extension
I other urban Land Use Extension

- Change within Natural and Semi-Natural Areas Z O n e
: : . * Residential extension is more
“ Esri, HERE, DeLorme, Mapmylndia, ® OpenStreetMap cor d O m | n ant | n CO re U r' b an ZO n e
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Arusha — Unplanned vs planned
Settlements 2005 - 2015

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

15/08/2005, GSD 0.8 m};
Worldview 2 © Digital Globe, Inc. (2016). (acquired on 17/09/2016, GSD 0.5
m).

Vector Data: © OSM (2015), Toponyms © GoogleMaps (2015).

g Background Map: © 2017 Esri

& = B Unplanned to planned settlements
6F v | realse

" . T I Decrease of unplanned settlements
~ ) S

B Expansion of unplanned settlements

I Expansion of planned settlements
I No change in unplanned settlements

I No change in planned settlements

More information avaiable under: hitp:/iwww.o4sd-urban infol

........... o+ GAFAG
SETTLEMENT TYPES IN ARUSHA, TANZANIA 2| or: (Z]) womLomaNkeroup
Change Map 2005 to 2015 -~ urban Waa gyt Broject tundea by
. Q development y
A 0. 08 2 3 Sow eossd GAFA__G_ @ esa
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2005 Arusha

2015

Arusha

----- Raitway (abandoned)

Arterial Road
Collector Road

Railway (abandoned)
Arterial Road
Collector Road

— Local Road Local Road
Eani, HERE, Delorme, yIndia, & Op M i 3, and the GIS| 0 1 2km Ean, HERE, Delorme, £ Oper 3, and the GIS
user cam-numr,' user CC‘YIMI.II‘\IP,'
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Changes of Urban Green Areas - Dodoma

gt o
i KERE Catarmn Vapeybia & Countessaiss

¢ £045D-Urban:
Earth Of ion for i - Urban Project

Map Producer: GAF AG

Interpretation:

The map daplays predss’ Uban Green Area inormaton (deivessd in
vector format) over Dodoma (Tanzania). This product contans spatial

‘expicit nformation about permanent, new and loss of uban green area

between 2008 and 2016.

The Urban Green Area information was derived from Very High Resolution
(VHR) EO data and shows the change in urban green areas with a 1 m
spatial

Image Data:
Guicktird © Digtal Globe, Inc. (2006, 2008) (acquired on 131082006,

1510512008 and 030372008, G:
Pliades- 16 © CNES (2016}, gistributed by Airbus DS (acquired on
6 and 13106/2016, GSD 0.5 m).

Vector Data: © OSM (n.a.). Toponyms © GoogleMaps (2015):
Background Map: © 2017 Esri

Urban Green Areas

Change Status

Non-Urban Green Area
[ Permanent urban Green Area
I Loss of Urban Green Area
1 NewUrtan Green Area

1 EO4SD-Uttan i an ESA project amed at deiing key geo-nfomation
o T products from Earth data in support of
g programmes.

\ E e "~ 9 More information avaiable under- hitp://wwaw.eo4sd-urban.info/

= e - - : - = Map produced by GAFA_Q

Dot Tmemte plr | o 358 URBAN GREEN AREAS IN DODOMA, TANZANIA ‘ AR RIEARREOes @‘”‘"‘““"‘“"“""

S o A 4 T

Faise Northing: 10.000.000.0000 by a Consortium

S rscor case Change Map 2006 to 2016 urban Wad by erojest funded by
Lattude Of Origin: 0,0000 d

s e . evelopment

mma:\humzme A ° 126 25 Skm eousd GAFA_\_G. @ esa

—
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Dodoma — Tanzania:
Population Distribution Change Map

1 EO4SD-Urban:

Earth

Map Producer: GAF AG

Interpretation:

This map displays precise informasan about changes in the population
cistnouton (deivered n vector format) for Dodoma (fanzania). Eight
ifferent change classes wers icentified based on a frequency cistribution
analysis of the changes that accur. This product contains spatia. explict
information about unchanged population distrisuton. decrease and increase
(at & cenain percentage level] in the population disirbution beween the
y0ars 2005 and 2015,

The population distibution map was derived fram a model, basad on
WarldPop cata (2015 with a spatial resalulion of 100m. oficial population
ls census daca and soll sealing cegree.

Image Dta

WerldPop Data (2015), (8cquiad o C410912017, GSD 100 m),
Vector Data: i Giobal Administrative Areas {2015), Taponyms &
Googlotaps (2015).

Background Map: © 2017 Esn

Population Distribution

Changes in Population Distribution
I unchangad Population Distrisution
B s to-100% decrease
__ Uplo200% increasa
201% - 200% increase
T 401% - 600% Increase
T 601% - 800% increase
I 2015 - 1000% increase
I 1o than 1000% increase

s Overview Map
[ podoma Core Urban Districts

EO4SD-Urban 1s 21 ESA oryect aimed al dering kay geo-n‘ormasen
procucts from Esrth Observaion data in support of urban development
programere.

More information awailshie under hitp sy ecdsd-urban info!

=t - - o — - o — B v oo v e wursoanees v GAFAG

Map producas for @.mnuluﬂw?

POPULATION DISTRIBUTION IN DODOMA, TANZANIA

Project Implemanted
oy a Consartium
sad by Pioject funded by

GAFAG esa

Change Map 2005 to 2015

ey
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Dodoma — Tanzania:
Population Distribution Change Map

Subset

L?Eﬁ @@@f'

i, HERE, Dol Mgy, © OperSiotiapconingos an e GIS sorconmurety

Land and Poverty Conference 2018, March 19-23, 2018

ki

Changes in Population Distribution
- Unchanged Population Distributior
- Up to -100% decrease

j Up to 200% increase

:| 201% - 400% increase

j 401% - 600% increase

:| 601% - 800% increase

- 801% - 1000% increase

- More than 1000% increase

Overview Map

I:l Dodoma Core Urban Districts
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Semarang — Indonesia:
Flood Risk Map

Requires
+ precise DTM modelling
+ adequate EO archive data coverage

= s [ ,
~ 5 - TN
s 7

Residential and Public Urban Fabric in Flood Risk Zones

1,90%
6,90% et

8,19%

Flood Risk
Low Risk

Medium Risk no sk
) ) medium risk
High Risk high risk
) - Very High Ris W very highrisk

83,01%
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Semarang — Indonesia:
Terrain and Infrastructure Motion

417479 423119 428759

9232764 9235184 9237604
9232764 9235184 9237604

9230344
9230344

3 3
R R
o N
o~ N
o =3

9225504
9225504

Infrastructure motion
product

9223084
9223084

Legend
—>1 -4 cmlyear
~——— >4 - 6 cmlyear

> 6 - 8 cml/year

> 8 - 10 cml/year
~—>10 - 12 cmlyear
— > 12 cmlyear

9220664
9220664

9218244

9218244

9215824
9215824

Kilometers Sourss: o7, DilelGldae, Goc Earihstar Geogrephlss, CNESINBUS DS, USDA, USES, AsreGRID,

417479 423119 428759
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Accuracy Assessment

Statistically & Scientifically Sound Sampling Design

LULC, Green Areas, Planned and Un-planned
« Stratified Random Sampling Settlements

— Number of samples per strata 95%
94%
o @)

— Expected accuracy, acceptable 050,
error, 95% C.L. 92% |
®]

« Response Design o

90%
— Independent re- -

interpretation 85%
* Analysis Design 87%

. 86%
— Error matrix

— Metrics (overall, user's,
producer's acc.)

Urban LUL

Urban LULC Chang

Peri-Urban LUL
Peri-Urban LULC Change
Urban Extent
Imperviousness
Urban Green Areas
Waste Sites
Waste Sites Change

Urban Green Areas Change
Change

xtent and Type of Informal Settlements

Extent and Type of Informal Settlements

Flood History, Flood Risk & Associated
Infrastructure Exposure

E
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Transparent Methods - Quality - Accuracy

Eal

Service Operations Report for each City

rth Observation for

Sustainable Development

urban
development

Urban Development Project

Serv

ESAReE

Doc Ne.
IssueRev

Date

GAFAG dizs o gisat

2401834618

15002017

ce Operations Report - Dhaka

EQ4SD_Urban DHAKA_Operations Report
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Products Specmcatlons

sie iz Dkska.
S—

The fullowig
e procuction i

Tan

Pret ome Cluun ——
e T =
o

=
bigh desiy ot
.mhmnll!alng\(v-l ity
i iy

Sl ev

s & gygitshan

Land Uie Land
o (LULE)

[ e P E—
area Inel. et
33000 e Lind

0010 Wter bodics

Description of:
 Methodology

« Accuracy Assessment
* Quality Control Sheets

Bk han v
Om L1

in eiber flood prone aress (g, meduen, Jow rik of Sooding) ar i e 20 isk of Sooding zones
‘Cansiderivg the bigh mumber of districts e graph i divided
nforal setlements fum areas e inized are displayed.

Integration with

i two parts, Gl disiic: where

the bigh rsk of flood zone s
ko' Ths lorzest praportion of

it

whereas the larges area located i the medin isk: of Socd & simated i ke ESrFE

ol Stlements

Traspor: Netmock

Ingervisusaess

‘St e 201
Highdessiy
Lty

n..w.n....um
osg s
fovabein o s N
Chusge prduc:
3008/ 20105 2017
Highway | Mscray
prinany roat
Secen
“teniany | Loca rosd
St e
Uthan il e
[R ——
L0 oo a0 07k
) un:\ummmmlww

waiblear| o couds, dadoss)
555 O s e

o s

06, 2010,

)

72017

Figure 30: Flood
from 20072017

Page 22



Quality Control and Assurance

 Documentation of QC checks
— EO & ancillary data, interim & final products
— Accuracy, consistency, completeness

 Formalisation and consolidation into QC Sheets

2.3 Ancillary Data Qulity
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Value of EO4SD-Urban Services '.'lill

Product generation is based on:

« Verified user requirements

« Harmonised and standardised state-of-the-art methodologies
« Comprehensive and transparent documentation

« Application of statistically sound accuracy assessment

« Stringent Quality Control and transparent documentation

« User feedback to improve the services

Geospatial products can be used to monitor SDG 11
Indicators

—
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SDG Indicators which can use EO

11 SUSTAINABLE CITIES
AND COMMUNITIES

Be .
nEE Indicators:




Spatial Data for Monitoring SDG 11 —
Indicator 11.2.1 &}{

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 Buffer Analysis:
=100x (population with convenient access to Public transport '
(City Population)

Input Data:

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

Other Spatial Data:

Public Transport Stations (BRT, Angkot)
Census Data per Ward Level for 2013

Results:

SDG Indicator 11.2.1: Percentage of the

_
§ Leoend Population with convenient access

@  BRT Stations

Angkot Stations 80 75.05
Population Distribution in 2013 70
[ ERRE 60
I se- 50
I 300 - 800
40 31.87
[ eoo-1500
30
[ 1500- 2000
[ =o00- 5000 20
l:| 5000 - 9000 10
I =000 - 18000 0
I =000 - 35800 to BRT Stations to Angkot Stations
S eseoo - <1000 Semarang in 2013

—
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Spatial Data for Monitoring SDG 11 — . 'lil .

Indicator 11.3.1

o

Target 11.3: Planning 11.3.1: Ratio of land consumption rate to population growth
rate

Ratio of land consumption rate to population growth rate (LCRPGR)
= Land consumption rate
Annual population growth rate

Input Data: Other Spatial Data:
EO4SD Build-up Area Arusha

World Population Grid from the Global
Human Settlements Layer (GHSL)

Results:
L g SDG Indicator 11.3.1: Ratio of land consumption
en .
=9 rate to population growth rate
I Guid-upAres in 2008
; I Guild-up Area in 2015 2 174
v sz i = S 18 .
EO4SD Population Distribution Arusha L6 15
i A 14 1.28
A ide) % Legend o 12
E04SD-Urban Population Change 31
[ unchanged Population Dis tributian 0.8 0.74
- Up to -100% decrea 06
[ ] up to 200% increas= : 0.39
[ ] 201% - 400% increase 0.4
[ <01% - 800% ingrease 0.2 .
[ e01% - 800% increase 0
I =% 1000% incresse Arusha Dodoma Kigoma Mendoza Lima

Il o= than 1000% increase

Land and Poverty Conference 2018, March 19-23, 2018 Page 27



Conclusions '.'lil-l

« Positive feedback from the different stakeholders of the MDB programmes.

« Theimportance of rigorous QC, documentation of methods and results cannot
be overstated as it has a direct impact on issues of

— transparency,

- repeatability,

— completeness and

— validity of the products.

« Phase 2: processing of geo-spatial products for additional Urban Projects in
the different geographical regions will continue.

« Emphasis will be given on spatial analytics for urban planning.

« Stakeholder feedback at the end of the Project will provide an overview of the
of the utility of the geo-spatial products for urban planning.

‘ This should support mainstreaming EO into urban programmes.

—
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Thank you for your attention
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