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Introduction

= Strategic Noise mapping in the EU [2002/49/EC]
= EU action plans for decreasing noise exposure
= Main action by optimising “Urban mobility plans”
= Testing several scenarios using “standard
approaches”:
= Complex process
= Time consuming

= Need for a simplified approach:
=" Propose a “2D simple approach” of the French
standard method NMPB 08, with low computation
time (~a day)
= Include the method in a open source GIS

software: OrbisGIS EN

3/36



Introduction
Why a GIS ?
1. Integrates methods and tools for capturing,
managing, analyzing, and displaying all forms of
spatially referenced data.
2. Concept and methods to aggregate and
disaggregate data.
3. Able to process huge data.

4. Languages to process data.

5. Connected with the earth system.

‘‘‘‘‘‘‘‘
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Description of the method
General procedure

SQL + GDMS Noise plugin

Traficdata @ -------- > Road noise estimation > Noise source function
1
1
! (dBA / road)
\/
Building geometry -------- > Noise propagation -¢——Pp Grid noise evaluation function «——p Triangle
» “(Points with dBA values)® a I
_______ Population Noise map
IRIS data " exposure iso interpolation JDelaunay
i :
i i Data
(Maps & tables stats)¢ i (Noise maps)
L Process
Publication
,,’ \\ <4—» Function call
‘/ Y
N e » Data exchange

LY
> @

5/36



Description of the method
Noise emission from traffic data

Using data like :

= Average vehicle speed

= Light vehicle/hour

= Heavy vehicle/hour

= Tram vehicle/hour

= Speed limitation

= Road category ex: “Highway 2x2"

= Reference spectrum for each vehicle category

Computation of the frequency distribution of the sound pressure
level in 1/3 octave bands from 100 to 5000 Hz

‘‘‘‘‘‘‘‘
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Description of the method
Propagation: domain calculation and meshing

= Parallel computing, = For noise mapping,
split the domain into guality constrained
sub-domains: Delaunay triangulation

B 5

Libersé + Egalité + Fraternivé .

REPUBLIQUE FRANGAISE
Ministére ' ’
de I'Ecologie,

\\\ { Do g b .%W.;.‘:‘ e

des Transports
etdu Logement
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Description of the method e~ £,

Diffracted path

Sound propagation paths ﬂ ‘°;’°’2’
s {\::d :tf)d path .
= For a given receiver:
research of all propagation E

paths: direct, reflected
(order n), diffracted (order m)

= Calculation of sound level
for each path
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Implementation within OrbisGIS
What is OrbisGIS : a GIS?

9/36

An open source GIS (GPL 3),
Cross platform developed in JAVA,

Based on standards,
Documented,
Tested.

Plateforme OrbisGIS FR
Eichier Vue Aide

B¥Xa@aae o
Toc 2 %%,

0 Beta - Barcelona

3 4 e

¥ BATIMENT

PARCELLE

T Geocatalog 2 x

< =

() BATIMENT (SHP)

(&) COMMUNE (SHP)

(&) commune (SHP)

() dep_france_dom (SHP)
(@) 0cs04.1 (SHP)

k)

(&) PARCELLE (SHP)

L/ Geocognition # X ',
N 1@ & @

X:355611 Y:6603818

£f console sQL @ x

b O R HEFndatext [ |

|-»

= [sqQL =
&k ST_Normalize
4F ST_NumGeometries | |
&b ST_IsClosed )
4k ST_NearestPoints
4k ST_ToMultiSegment: |
4F ST_RemoveRepeatec
&k Substring

&k ST_ToMultiLine

4k LongToDouble

& ST_RingBuffer

4k ST_AddPoints

4k StandardDeviation
&F ST_Polygonize

&k ST_Force_3D

&b ST_Intersects

&k ST_MakeLine

A ST Z

Ak STX

Ak STY

&F Random

4k ST_D8RiverDistance
&k ST_LSFactor

4 Log =

1 I ]

= output & x*,

1 CREATE TAELE my_table as SELECT * FROM COMMUNE WHERE COMMUNE.NOM COM='Nantes';

Workspace : fhome/petit/wksp_formation 2 [ =2

Qege




Implementation within OrbisGIS
What is OrbisGIS : a common language ?

* GeoAlgebra, Takeyama and Couclelis (1997) an
extension of map algebra that allows for flexible
definitions of neighborhoods,

* MapScript language, Pullar (2001), “that allows control
structures and dynamical models to be incorporated into
map algebra”,

* Mennis et al, 2005, propose an extension of map algebra
for spatio-temporal data handling.

* Camara et al, 2005 propose to apply of topological
predicates to coverages.
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Implementation within OrbisGIS
What is OrbisGIS ?

11/ 36

2) @
AT P select ST _buffer(the geom, 20) from roads

“ D £/ Console SQL ¢ X
% o EFindatet [ ]
1

Adifference(B) Bdiference()  AsymDifference(B)

References : http://www.vividsolutions.com/jts/

before...




Implementation within OrbisGIS
What is OrbisGIS ?

Fonctions sur ... Fonctions sur ... Les fonctions ...

VECTEUR RASTER METIER
- Contréle qualité - MapAlgebra (addition, - Traitement hydrologique
- Conversion soustraction, division, ...) (bassin versant, indices
- Généralisation - Traitement d'images hydrlogiques, extraction de
- Opérateurs et prédicats (extraction d'object, réseau hydrographique)
spatiaux classification, NDVI, ...) - Carte de bruit
- Topologie (de réseau et - Interpolation - Analyse par grille
planaire) - Génération de modele 3D

- Triangulation

> 150 functions

12 /36




Implementation within OrbisGIS
What is OrbisGIS : a framework for research and

education applications?

A longueur réelle (1)

E Bocher and P Rohel, 2012

A trajet en heure creuse (2)

Modifications de I'occupation du sol de Treilléres (Loire-Atlantique)
et ses alentours entre 1999 et 2004 (visualisation par mailles carrées de 100 m?)

Yy L S
R P >
N : pe
ail P 40N
-| \\ R ——;'/
& 1r.| \'\ 1
a
R Treilleres = &

Pourcentage d’occupation du sol modifié

Modes d’occupation du sol en 2004
entre 1999 ot 2004 50 MOS mveau 1 - héseurus GEMET RSTY.
)

Territoires artificialisées

Territoire agricole
00121273 %

127424487 %

Foréts
Zones humides
" 448848130 % Eaux

= 81,402100%
/j Limites communales
Sources. IGN GEOFLA, 8D MOS - CG 44, Réalsation IRSTV Seplembre 2013 S de Loire-Atlantique

13/ 36 G Petit, C Maréchal 2013

A frajet en heure de pointe (3)

T Schmidt 2011

Légende :
Routes modélisées

Communes
Eau libre
Bati

Concentration de dioxyde d'azote en pg/m*
Moyenne annuelle 2008 - ADMS Urban 2.3*

[J<a15 36240
(/15220 M40a44
[]20a26 M44a48
126232 M>a48
32236

5.000

kilometres

Source : Air Pays de la Loire

*interpolation réalisée par OrbisGIS



Implementation within OrbisGIS
What is OrbisGIS : a distributed system?

Flux d'eau Polluants

Données
géographiques

\ / Micro-climatologie
(référentiels IGN, \ /

internes, ...)

S

I
1
1

PostGreSQL / — SE : Symbology Encoding — WMS : Web Map Service WPS : Web Processing Service
PostGIS WFS : Web Feature Service
Bases de o
données

TJS : Table Join Service

Proxy Geo
&
CSW : Catalog Service

Métadonnées - 1ISO 19915

'
Portail CartoPOLIS Client SIG

- Comssrs

SANDRE

1 4 / 3 6 G. Petit & E. Bocher

Atelier SIG - IRSTV - 05/09/12




Implementation within OrbisGIS
Noise Map Plugin

7 Editors & X\,

SQL + GDMS

jTS JDelaunay

& ¥ 3

MY 4 4 = \ el N A
< 2 - /i Lo y \ d

> ey Ze o A NS ¢ “ b,

4 B 5 \
O ) { > \
.; ¥ & o ] ‘ \ = »
N o v

: - (
v A \ g

-
. ; 1 Rxoot, v- SPEEECHHTe: 1/7631

[ Console SQL # X ',

POEHE M

CREATE TABLE roads_src_global AS i » Noise plugin
SELECT the_geom, BR EvalSource(load_speed, :E:’;;TS“"“ <
loghtVehicleCount, heavyVehicleCount,

BR_SPECTRUMREPARTITION

junction_speed, max_speed, road_type) AS BRLTRIGRID
db_m
FROM roads_geo_and_trafic;
¥ Nombre de fonctions = 157
1]144 | E;_. "
— 1rsky
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[ =] OrbisGIS 4.0 Beta - La Rochelle - FR
Fichier Vue Aide

H X &

“':": Editors # x

@ Q@ Q e 4 &

éj’ Console SQL » x

PO H &

1 create table tri_lv1 as SELECT * from BR_TriGrid(buildings, roads_src, db_m',750,50,0,1.5,2.8,75,2,1,0.23);]

1

|_..\ - >

BR_EVALSOURCE

BR_PTGRID
BR_SPECTRUMREFARTITION
BR_TRIGRID

Nombre de fonctions = 157

1106 |

Workspace : fhome/fortin/ OrbisGIS (5 3

L~




[ # )]

Fichier Vue Aide
H& uloc 38 @1 @ O

< Editors & x

OrbisGIS 4.0 Beta - La Rochelle - FR

3

*Carte0 X

‘M‘E\g

06060 Y:22528£6 Echelle: 1/7631

£2] Console SQL 2 x

b= H

1 create table tricontouring_noise_map AS SELECT * from ST_TriangleContouring(tri_lwl,'the_geon', 'db_v1', 'db_v2', 'db_w3');

‘ ~ ringn

E2

li- ST_TRIANGLECONTOURINGNOISEMAP

2l

Nombre de fonctions = 157

1120 |

Workspace : fhome/fortin/OrbisGIS [} 2

Qe o EOE



Application

Study of Nantes urban mobility plans scenarios

= Methodology:

18 /36

= Calculation of the maximum sound level on
frontage: IGN topographic data (1)

= Calculation of urban population data by
building: statistical data bank from INSEE IRIS
units (2)

= Calculation of the noise exposure (related to
the population) for each building (3)




Application

Study of Nantes urban moblllty plans scenarlos
L;yf ~ “> lﬁ ,&\(z o ?\V”‘\%

(=
|

AP |iving area /)

Population
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Application

Study of Nantes urban mobility plans scenarios

= Results:

o

Population Number % Number % Number % Number Yo
<50dB 67180 23.9 69628 24.8 66929 23.8 68996 24.6
50-55dB 29071 10.3 28764 10.2 27986 10 27 458 9.8
55-60dB 33347 119 34636 123 33070 11.8 33329 11.9
60-65dB 54093 19.3 57052 20.3 51512 18.3 54405 19.4
53505 19 50807 18.1 55640 19.8 53280 19

-36 243 129 33254 118 38092 135 36017 129

7478 26 6776 2.4 7688 2.7 7431 2.6
Nantes population : 280 920 (INSEE 2008)
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Application

Study of Nantes urban mobility plans scenarios

= Results : Map of limit values exceeded (>68 dB)

e |r"‘_—’

Y
Scenario 3: 64167 hab

Liberré + Egal Fratermite .

\ de IEcologie,

\ du Développement Institut de recherche sclencesiet thchniquss do la ville
I o

dur:
des Transports
etdu Logement

Base year : 64600 hab
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Application

Study of Nantes urban mobility plans scenarios

= Results: Map of limit values exceeded by
population and reported to the IRIS units (>68 dB)

< 500 hab
500 - 1000

S
> 2000 hab

Base year Scenario 1 Scenario 2 Scenario 3
Total 64600 59396 67574 64167
population
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Exercises

23/ 36

Discovering the OrbisGIS platform,

How to create a noise map,

How to investigate the noise map,

How to compute local sound pressures.

xxxxxxxxxxxxxxx




Discovering OrbisGIS

* Download sample data
http://www.orbisgis.org/download/

La Rochelle

OrbisGIS version

Fichier Qutils Fenétre
H| = & [ | ¥ landeover2000 - 11 235 | |

o the_geom type runoff_win runoff_sum gid
I 1|MULTIPOLYGON (((184856.7031.. |grassland 0,05 0,05 1
} EnlERE 2/MULTIPOLYGON (((185098.6718.. forest 0,05 0,05 2

EPUlE 3 MULTIPOLYGON (((184661.6406...|grassland 0,05 0,05 3
o [N watershed 4 MULTIPOLYGON (((185231.3593... [humid zone 0.05) 0.05 4
& [N subwatershad 5 MULTIPOLYGON (((185248.7187... |humid zone 0,05 0,05 5
= 6 MULTIPOLYGON (((185250.9687.. |cereals 0.2 0.2 6

L roacs 7|MULTIPOLYGON (((185440.0156.. |cereals 0,2 0.2 7

- icipalities22

1 municipalities Trouver |v| ”Tout |v ‘ [] Respecter la casse [] Mots entiers [

Map Editor "MaCarte" [Modifié] Rafelens i @4 &

T GeoCatalogue ﬂ\| = O] %
Q hedgerow

Q landcover2000

Q municipalities22

Q roads

Q subwatershed

Q waternetwork

Q watershed

X:183957.747 Y:2429517.65 | Projection : Unknown CRS &) | Echelle :\1:44 SSIH

24 / 36 | [ sortie + &5

llhnmefehucherIOrbisGIS | |



http://www.orbisgis.org/download/

Discovering OrbisGIS

* Data Definition Language
\ - create tables : CREATE TABLE
- modify tables: ALTER TABLE
- remove tables: DROP TABLE

& * Data manipulation language
- update records : UPDATE

- insertion of records (lines) : INSERT
- remove lines: DELETE

JJ * Query Language
- - SELECT ....... FROM ....... WHERE .........

xxxxxxxxxxxxxxx
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Discovering OrbisGIS

* Select all features where the type is grassland

SELECT * FROM landcover2000 WHERE type='grassland’;

Liberté + Egalicé + Fraternite .
i e

ggggggggggg

eeeeeeeeeeeee Wl - .

dddddddd : e
\l WWWWWWWWWW R

eeeeeeeeeeee .
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Discovering OrbisGIS

* Select all features where the area is greater than 2 ha ?

SELECT * FROM landcover2000 WHERE

ST _AREA(the _geom)>20000;

REPUBLIQUE FRANGAISE.

27/ 36




Discovering OrbisGIS

* Sum all areas according the landcover type ?

SELECT SUM(ST_Area(the geom)) as total

FROM landcover2000
GROUP BY type;

REPUBLIQUE FRANGAISE.
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Discovering OrbisGIS

* Compute the total length of hedgerows that are
contained in a sub-watershed ?

SELECT SUM(ST_LENGTH(a.the_geom)) as total,
b.gid

FROM hedgerow As a, subwatershed As b
WHERE ST Contains(a.the_geom, b.the geom);

REPUBLIQUE FRANGAISE.
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Noise map plugin (install)

chier | O

| Fenétre

a Rochelle

=2 Manage plugins
#¢ Configuration
Apparence et comportement »

Map Editor "MacCarte" [Modifié]

B -fF0x

Rewal

@ All O Installé ) Updatable |All w [noi

", noisemap (1.1.1)

Translate light vehicle, heavy vehicle, public..

noisemap

Bundle-Category : gdms, sql, OrbisGIS
id: org.noisemapr1.1.1
category : [gdms, sql. OrbisGIS]

description : Translate light vehicle, heavy vehicle, public bus, tramway traffic into
linear noise source. Then compute sound propagation and iso surface.

symbolicname : org.noisemap

presentationname : noisemap

uri : http:/plugins. orbisgis.org/org/noi p/noi p/1.1.1ir p-1.1.1jar

version:1.1.1

size: 140,85 kB

% Download Ps Download & Start

z2e

% a @4

X:0 Y:-0| Projection : Unknown CRS @

Echelle :@|

| E] sortie = E'|

/home/ebocher/orbisGis [ H

30/ 36
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How to create a noise map

* Check that the two layers roads_clip and building_clip
are loaded in the GeoCatalog

* Open the SQL script “create_ noisemap.sql”

OrbisGIS version 4.0 La Rochelle FR

o h building_clip
o [l tram_line
o [l roads_clip

- ]

@ aaaaaaa logue

(& building_clip g
@ building_clip_with_population

@ clip_area

e

@cn uring_noise_map

@eq pements_public

@eq pements_sport

Qm ds_clip —
@m ds_Ivl

| |m ds_lvi_ db_m

| | roads_vi_twodi

G}m ds_src ||
Y o,

31/36 ]

||‘hume.'ebuchen‘0rbi5GIS & B |




How to investigate the noise map

* Create a contouring map,
* Load the population data and build statistics.

Compute the number of inhabitants by iso-surfaces.
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How to compute local sound pressures

* Open the SQL script “create localsoundpressures.sql”

OrbisGIS version 4.0 La Rochelle FR
Fichier Outils Fenétre

£ Console sQL - &

Toc H|-@0x Map Editor "MaCarte’ [Modifiél ] Lo 80 A 2
o [/ lgt max_db_building_geo = L]
o [¥/N] noise_level facade

¢ bl roads_clip

W.
[v]é symbole unigue - Ligne

Qi GeoCatalogue @\‘ = %
\D building_clip_with_population =

\,D clip_area
db_level_facade

\D max_db_building_geo
max_db_level_building
\,D noise_level_facade
Q receivers_building

\D receivers_facades

o roads_clip ]
Q roads_Ivl
roads_Ivl. db_m

roads_lvl twodir
= -

E 2 jection : Q |E :1:1 433
B X:355602.977 Y:6693585.011 | Projection : Unknown CRS @ | Echelle :
[Z] sortie w1 &

thome/ebocher/OrbisGIS [}

HE = W - Vv

institut do recherche sciences et tachniques do la ville
TR menszam
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Conclusion

= New alternative to classical tools in order to produce
noise maps using only Open Source software,

= Reduce manipulation time and computation time

Prospects
* From 2D to 2D%z: vertical diffraction and topography
= More documentation and tutorials

= Information to French collectivities
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Thank you for your attention

Contact:
Erwan Bocher (IRSTV): erwan.bocher@ec-nantes.fr
Judicael Picaut (Ifsttar): Judicael.Picaut@ifsttar.fr

More information about OrbisGIS: c /Lo
http://www.orbisgis.org | & N\
Sources:

http://github.com/irstv/noisemap

(1] &

&
vamaumusas
¥3a
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IRSTV - FR CNRS 2488
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