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EARTH OBSERVATION AND GEOSPATIAL MODELLING FOR SUSTAINABLE URBAN PLANNING
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+ Reinforce scientific methods related to EO anc
regional modelling

+New research activities

+ International Committee

+Access to EO data (e.g. Pleiades)

+ Visibility of the project

Institut scientifique
de service public

09/2015-> 01/2019
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EARTH OBSERVATION AND GEOSPATIAL MODELLING FOR SUSTAINABLE URBAN PLANNING

From finescale geospatial data...

-

LULC

\

/ Population \

4 i,

Dynamic

Remote Sensing & GIS

v

New LC & LU maps, focus
on urban classes

Population Density per ha
v

Population Density per day or hours

Difference between population density at night
during the week (more red) and week-end (more blue)
p/ km®
400

s ~v

ito

vision on technology

UNIVERSITE
10j0:] LIBRE
DE BRUXELLES

RESEARCH PROGRAMME
IC FOR EARTH OBSERVATION
STEREO 11 (SR/00/313)

i Wallorie
SPW

belspo



EARTH OBSERVATION AND GEOSPATIAL MODELLING FOR SUSTAINABLE URBAN PLANNING

o improved risk analysis
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EARTH OBSERVATION AND GEOSPATIAL MODELLING FOR SUSTAINABLE URBAN PLANNING

LC & LU mapping > Integration of EO & GIS da

Aerial orthophotos (0,25 m) Pleiades Imagery (0,5 m) Normalized Digital Surface Model [m]
(SPW, 2013) (© CNES / Astrium Services / Spot Image) (nDSM - 1 m) (SPW, 2013)& Ulg -
‘% ] GXABT
\[@ : THBJ =DSM-DTM

» Ancillary vector data: I W) 25 il
= Topographic DB (PICC) FNGSE
=  Cadaster A\ N
= Agricultural parcel (SIGEC) %
= QOthers DB (Coal heaps, Landfills ...) PICC (points, lines, polygons)

(SPW, 2017)
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EARTH OBSERVATION AND GEOSPATIAL MODELLING FOR SUSTAINABLE URBAN PLANNING

Two methods compared fdrandCover

1. Rulebased OBIA in eCognition .
& ‘eCognltlon

2. Semiautomatic OBIA (classifiebmsed) in Open Source

. A
@ rass €1 @ python upyter
Bringing adgd geospatial tcchnologicghc world p g J p&

@
L |
B S MART -
1 MAUPP

BeaumontB,, T Grippa,M. Lennert,S VanhuysseN. Stephenne E Wolff, 2017. Toward an operational framework
for fine-scaleurban land-cover mapping in Wallonia using submeter remote sensingand ancillary vector data. J
Appl RemoteSens11(3),036011(2017), doi: 10.11171.JRS.1.036011

Grippa T, Lennert, M., Beaumont, B., Vanhuysse S, Stephenne,N. & Wolff, E (2017. An opensource semkt
automated processing chain for urban objectbased classification Remote Sens 2017, 9, 358 doi

:10.33901s9040358 CODE> https://github.com/tgrippa/Opensource OBIA processing cha
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https://github.com/tgrippa/Opensource_OBIA_processing_chain

EARTH OBSERVATION AND GEOSPATIAL MODELLING FOR SUSTAINABLE URBAN PLANNING

- Artificial constructions
- Consolidated bare surface
Arable land
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Herbaceous plants
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& - EEEH WHIGE BOUs Pure Land Cover Component

v " Fresh water bodies  [INSPIRE LC DATASPEC, 2013]




EARTH OBSERVATION AND GEOSPATIAL MODELLING FOR SUSTAINABLE URBAN PLANNING

LU mapping > modular methodology

(1) Mapping units

(2) Spatial variables

\ 4
(3) Classification
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EARTH OBSERVATION AND GEOSPATIAL MODELLING FOR SUSTAINABLE URBAN PLANNING

FinescaleLJ2 LJdzf | GA2Y RA &N

Dasymetric mapping = disaggregating pop. data from the census areas (National Statistical
LYadAdGdziS0 dzaAy3 | yOAT f etBE20F | Halloet al.[2p1B)) { S| f
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EARTH OBSERVATION AND GEOSPATIAL MODELLING FOR SUSTAINABLE URBAN PLANNING

Different models tested

3 disaggregation methods Gwl yYR2Y T2 NBuodek
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EARTH OBSERVATION AND GEOSPATIAL MODELLING FOR SUSTAINABLE URBAN PLANNING

Dynamic Population Mapping with Mobile
Phone Data

Numberof SIMs/ antenna/ hour during (may 2014- april
2015 for BELGIAMNd ROAMERS

Estimation of population density at night (~residential
population) validatedwith National RegisterData
->correlation 0.9 with highestresolution of 1km?

Extrapolationfor day-time ?
-> MOBILE PHONE USAGE is not independent of
and SPACE
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Relative difference between population density

at night during the and the
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Relative difference between population density during the
(19-22h) and theDAY(9-17h) for week days
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Antenna can be tising the temporal profiles of
activity (Land Use Classificatjon
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EARTH OBSERVATION AND GEOSPATIAL MODELLING FOR SUSTAINABLE URBAN PLANNING
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EARTH OBSERVATION AND GEOSPATIAL MODELLING FOR SUSTAINABLE URBAN PLANNING

Activity-basedland usemodelling

+ Interaction

“ + Suitability rules —
» . \ Activities (time T)

Activities (time T+1) |+,
7

% ‘,‘;‘ Aﬁ 'ff ¥ j::
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+Zoning

+ Accessibility
(Distanceto network)

i Time Loop

Ll Compatibility between
LU and activity

+ Demand for activit

+ Diseconomie®f

agglomeration

+Inertia =Transition
potential for LU

| Demand for
e LU
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EARTH OBSERVATION AND GEOSPATIAL MODELLING FOR SUSTAINABLE URBAN PLANNING

Populationdensity2010 > 2050

Population density 2050

] < 10inh/ha
1 10¢ 25inh/ha

1 25¢50inh/ha

I 50¢ 100inh/ha
B > 100inh/ha
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EARTH OBSERVATION AND GEOSPATIAL MODELLING FOR SUSTAINABLE URBAN PLANNING

Land Use 2010 > 2050

. Friches industriefle:
[ Friches agricoles
[ ] Zones de culure
D Yergers & vignobles

[] Prairies

[[] Terils & terrains vagues

Wallonia

. Zones récréatives
[l Fésidentiel

. Industrie

B Services

[l Commerces

. Exploitations agricoles
[ Forets de fewillus
. Foretz de coniféres

[ Forets mélangées

[[] Landes & brousailles

D Pelouzes & pasturages naturels
[[] Zanes hurnides

[] Parcs

. Agroports

[l Zones destraction

I cET

[[] Batiments et enceintes miitaires

Il Fos

. Infrastructures

[ Eau

Liege
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EARTH OBSERVATION AND GEOSPATIAL MODELLING FOR SUSTAINABLE URBAN PLANNING

LandUse> Spatialindicators

05928

% habitants Walloni

Surface (ha)

Nombre d'habitants Simulation Simulation

Type d'espace | dans unrayonde 5001 2010 2050 2010 2050

Maisons isolées 1-50 1.8% 1.5% 338,151 339,077
Hameau 1 51-100 3.2% 2.2% 170,931 147,586
Hameau 2 101-250 10.4% 6.6% 202,059 169,129
Village 1 251-500 15.9% | 12.9% 126,006 131,831
Village 2 501-1000 21.0% | 24.2% 83,331 111,228
Petite ville 1001-2000 20.5% | 27.2% 41,324 62,444
Ville >2000 | 27.2% | 25.3% 20,489 24,380
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