Is OpenStreetMap suitable
for Urban Climate Studies ?

Lao Jonathan? 23,
Bocher Erwan?,

Petit Gwendall* 2,
Palominos Sylvain* 2,
Le Saux Elisabeth?,
Masson Valery?

1. CNRS Lab-STICC UMR 6285, Vannes, France
2. Université Bretagne Sud, Vannes, France
3. Meteo-France and CNRS, CNRM UMR 3589, Toulouse, France

OGRS 2018 - Lugano, Switzerland - October 2018

H 2018
0 G S 4 Lab: C r ME[:]ECF
v > FRANCE

OPEMN SOURCE GEOSPATIAL
RESEARCH & EDUCATION
SYMPOSIUM



= How to assess the impact of cities on regional
climate ?

» Climate models were built to assess that, such as Town Energy
Balance (TEB), but they need data on urban areas

» Existing methodologies providing urban geographical information
such as World Urban Database and Access Portal Tools
(WUDAPT), using Local Climate Zone (LCZ) -classification

framework

= Problems :
- Coarse resolution (e.g. 100m * 100m for LCZ)
- No morphological and architectural descriptions
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Research have been done to overcome these problems
with MAPUCE program lead by CNRS & Meteo France :

« Open geoprocessing framework to calculate
standardized urban indicators at 3 geographic scales :
building, block and a Reference Spatial Unit (RSU).

 Based on a fine vector Data Base (DB) provided by the
French National Geographical Institute (IGN).

= New opportunities to extend the WUDAPT DB at a finest
scale  with morphological, architectural and
socioeconomic indicators.
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Context : urban climate studies

The main steps of the MAPUCE method

Reference Input
data data

Socio-eco
indicators

Source : https://doi.org/10.1016%?2Fj.uclim.2018.01.008
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Context : urban climate studies

Sé)u'rce . https://mapuce.orbisgis.org
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WUDAPT intends to classify the urban fabric by climate
properties from homogeneous and available data at world
scale.

= There is a need to investigate other databases.

OpenStreetMap project, an opportunity for urban climate
studies ?

It has a world coverage

It has, a priori, spatial attributes and metrics for morphological
and architectural information of cities

 The database is growing steadily so we are expecting more and

more valuable information
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« Are OSM data suitable for these kind
of urban climate studies ?

« How to answer these question ?

= By building a methodology and a set of
tools to check the availability of the OSM
data to feed the MApUCE geoprocessing
chain and thus urban climate studies
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Some relevant examples ... :

GeoFabric = Scale of the data

OverpassTurbo = No geometric statistics calculation

OSMnx = Roads analysis only

Osm analytics = No customised statistics calculation, only
online

* Etc.

... that do not meet enough criteria for urban climate studies
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Needs on the data ?
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That I1s able to match with an abstract

data input model for urban climate study
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Method

Query every month OSM repository

User needs for
a specific
urban climate study

Data extracted
according to

and attribute specific criteria
metrics and stored into
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An Open source framework, in 4 main steps :

Query on the fly the OSM database from a country code &
store the data in a Multi-Dimensional Data Base (MDDB),

« Compute spatial and attribute metrics on the city,

e Store the results in the MDDB,

Visualise the results from Metabase dashboard service
that integrates chart and map representations at different
scales : time, attributes, geography.

| | | ‘
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Query on the fly the OSM database from a country
code :

« Through OverPass API

« With a dedicated library that reproducing the
APl in JAVA/Groovy langage

= Aims to improve the OverPass requests in
Groovy

(https://github.com/orbisgis/OverPass4))
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file:///home/jonathan/Bureau/THESE/THESE_BOCHER/Conferences/OGRS%202018/(https://github.com/orbisgis/OverPass4J)

Compute spatial and attribute metrics on
the country :

e Into the MBBD using H2GIS or PostGre
SQL/PostGIS

« Computation are made with SQL
langage functions
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Geoprocessing chain : Results

COMMUNES_REPORT

insee code  varchar{2147483647) (PE)
process date timestamp

message varchar{2147483647)

---------------------------

=== m e,

INDICATOR_DIM

id serial(10) (PK)
name texti2147483647)
layerid  intd

layername text(2147483647)

Multi-Dimensional
Database (MDDB)

storage

MEASURE

id bigserial(19) (PK)

indicator id intd (FK)

time _id intd (FK)

geo id intd (FK)

value floatd

¥

id serial(10) (PK)
leveld text(2147483647)
leveld lib text(2147483647)
level7 text(2147483647)
level7 lib text(2147483647)
level6 text(2147483647)
level6 lib text(2147483647)
level5 text(2147483647)
level5 lib text(2147483647)
leveld text(2147483647)
leveld lib text(2147483647)
level3 text(2147483647)
level3 lib text(2147483647)
country code text(2147483647)
the_geom geometry(2147483647)

the geom old geometryv(2147483647)

- REEELEE LTI

TIME DIM
id

month
year

serial(10) (PK)
int2
intd
monthname text(2147483647)
17

Bocher E., Petit G., Palominos S., Le Saux E., Lao J. and Masson V.




Results
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Geoprocessing chain : Results

Proportion of bulldirgs with a haight tag per departmant Proportion of bulldings with levels per department

Code Dpt Dt Nama Value
56 MORBIHAN 706,413
29 FINISTERE 54,375

ocher E., Petit G., Palominos S., Le Saux E., Lao J. and Masson V. 19



» Get specific and detailed informations on the raw data
for a given territory, « on-the-fly »

« Know if a spatial analysis can be carried out on a
territory with regard to the necessary parameters for
specific uses (urban climate studies, land-planning
project, environmental acoustic studies, ...)

* A possibility to interract with the OSM community to
get the needed information for a given territory and
Improve the world community map
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Thank you for your attention

Contact : erwan.bocher@univ-ubs.fr
jonathan.lao@univ-ubs.fr
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