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Data analysis

ExTraCar : Modelling

< time_record: TIMESTAMP
% longitude: INTEGER

< latitude: INTEGER

% elevation: INTEGER

< ftrack: INTEGER

% sid: INTEGER

% wqgs84_position: GEOMETRY

<% campaign: INTEGER
% track_date_begin: TIMESTAMP
< field_agent: INTEGER

|3 gps track _pkey
@ id

& campaign

|23 aps_ibcation_pkey
< sid

I3 g lpcation_track
& frack

< field_agent

I3 & _track_campaign

I3 i track_operator

campaign | | campaign_track *| | campaign_track_sampled - measurement
< id: INTEGER < gid: INTEGER < id: INTEGER < id: INTEGER
% name: VARCHAR(255) | % shape_leng: MUMERIC | | path: INTEGER % instrument: INTEGER
< start_date: DATE < type: VARCHAR(S0) % geom: GEOMETRY <% parameter: INTEGER
% end_date: DATE % geom: GEQOMETRY |3 campaign_track_sampled_pkey % location: INTEGER
|3 campaign_pkey |3 campaign_track_pkey @ id < value: INTEGER
& id < ogid @ time: TIMESTAMP
< corrected_value: INTEGER
operator il < corrected_time: TIMESTAMP
& sid: INTEGER % time_treatment_history: INTEGER
& name: VARCHAR(255) & value_treatment_history: INTEGER
I3 operator_pkey =3 measurement_pkey
@ sid @ id
|3 i measurement_gps_lbcation
% location
instrurment A
@ sn: VARCHAR(255) @ id: INTEGER @ sn: VARCHAR(255)

< code_ag: VARCHAR(255)
% name: VARCHAR(255)

< description: VARCHAR(255)
% code_etc: VARCHAR(255)
<% model: VARCHAR(255)

|3 instrument_pkey

@ id

parameter hd
< id: INTEGER
% name: VARCHAR(255)
< description: VARCHAR(255)
% units: VARCHAR(255)
|3 parameter_pkey

@ id

PostgreSQL

pstGIS

Geospatial Objects
for PostgreSQL




: ExTraCar : Modelling

Data analysis

« 7759 km along the six loops within the city

« 862 km between Herstal and ISSeP

« /64 km between Soumagne and ISSeP

« 433 km between Micheroux and the Sart-Tilman

« 3117 km ridden by external volounteers

« No accident report or fine
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Data analysis: Background values

«

(220 Citadelle #572 (NFE, 2014-12-03 07:55:00)
(0] Citadelle #571 (FLE, 2014-11-26 15:44:00)
(230 Citadelle #570 (LBE, 2014-10-27 15:33:00)
(ZJ() Citadelle #5569 (FLE, 2014-10-15 07:24:00)
(230 Citadelle #4582 (NFE, 2014-08-18 06:38:00)
230 Citadelle #4581 (NFE, 2014-08-27 14:55:00)
(0] Louvrex #746 (LBE, 2015-12-17 OT:41:00)
(C300) Louvrex #507 (LBE, 2015-03-26 07:40:00)
(C300) Louvrex #506 (STC, 2015-03-23 15:48:00)
(C300 Louvrex #505 (STC, 2015-03-18 14:16:00)
(300 Louvrex #504 (NFE, 2015-03-18 14:14:00)
(300 Louvrex #603 (ADE, 2015-03-12 15:57:00)
23 Louvrex #5801 (NFE, 2015-03-10 15:13:00)
E«@ scaso

(220 Louvrex #502 (STC, 2015-03-10 15:12:00)
(230 Louvrex #500 (FOF, 2015-02-11 15:35:00)
(200 Louvrex #3599 (NFE, 2015-D1-22 14:25:00)
(230 Louvrex #597 (LBE, 2015-01-21 O7:32:00)
(230 Louvrex #596 (NFE, 2015-01-13 07:30:00)
([0 Louvrex #594 (FOF, 2015-01-06 07:55:00)
(2307 Louvrex #590 (FDE, 2014-12-16 16:30:00)
(300 Louvrex #589 (ADE, 2014-12-16 13:26:00)
(C300) Louvrex #5983 (PRO, 2014-12-16 10:20:00}
(C300) Lowvrex #581 (FLE, 2014-12-16 07:24:00)

(C300 Louvrex #588 (FLE, 2014-12-08 07:30:00)

(C300) Louvrex #587 (NFE, 2014-11-26 16:01:00)

(200 Louvrex #585 (PCR, 2014-10-27 15:55:00)

(200 Louvrex #534 (NFE, 2014-10-20 16:05:00)

(200 Louvrex #3584 (NFE, 2014-09-26 16:19:00)

(200 Louvrex #3580 (FDE, 2014-09-18 07:39:00)

(230 Louvrex #579 (FDE, 2014-09-09 16:00:00)

(20 Louvrex #484 (LBE, 2014-08-27 14:47:00)

(20 Louvrex #483 (FOF, 2014-08-21 15:06:00)

(C() Louvrex #578 (NFE, 2014-08-06 08:13:00)

(2000 Mediacite #745 (FDE, 2015-12-17 07:34:00)
(300 Mediacie #733 (FDE. 2015-12-03 07:40:00)
(300 Mediacke #620 (STC, 2015-04-21 14:42:00)
(300 Mediacite #627 (FDE, 2015-03-23 15:48:00)
(300 Mediace #626 (PCR, 2015-03-12 15:40:00)
(300 Mediacite #625 (STC, 2015-03-11 12:48:00)
(220 Mediacite #524 (LBE, 2015-03-11 12:48:00)
(200 Mediacite #623 (NFE, 2015-02-11 15:36:00)
(220 Mediacite #620 (PCR, 2015-01-07 15:31:00)
(230 Mediacite #613 (FDE, 2015-01-06 08:02:00)
(20 Mediacite #618 (LBE, 2014-12-23 16:05:00)
(20 Mediacite #617 (FDE, 2014-12-08 16:05:00)

20 Mediacite #6516 (NFE, 2014-12-08 07:38:00)
@ .

track id: track 601
 param name: BC220

measurement value: 0.810061 pgm-3
time record: 20150310 16:17:44
longitude: 5 66274
Iatitude: 50.634
elevation: 69.9m
Lambert x 234485 m
Lambert y- 147719 m

® légende varizble
© légende fixe

‘legends 4]

@ <tugm3
) 1-2pgm3
2-3 ygm-3
3-4pgm3
() 4-5pugm3
@ 5-6ugm3
-7 pgm-3
7-8ugm-3
@ =8 uom3
() pas de valeur

Layers

(= AllLayers
Etrack
[E® Openstrestitap biw
EU path
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Data analysis: Background values

BCKGND 1.78 2.71 2.78

MEDIAN 3.50 4.11 4.54
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Data analysis: Pasquill stability classes

Daytime insolation

Night-time conditions

Surface wind . Thin overcast or _ .

speed (m/s) Strong Moderate Slight > 4/8 low cloud <= 4/8 cloudiness

<2 A A - B E F

2-3 A-B B C E F

3-5 B B-C C D E

5-6 C C-D D D D

> 6 C D D D D

. Sigma Theta Delta T/Delta Z
FegUll Clers (degrees) (Deg C/100 m)
25 -1.9

B 20 -1.9to-1.7

C 15 1.7t0-1.5 A: Extremely unstable
B: Moderately unstable

D 10 -1.510-0.5 C: Slightly unstable

E 5 -0.5t0 1.5 D: Neutral
E: Slightly stable

F 2.5 1.510 4.0 F: Moderately stable

G 1.7 >4.0 G: Extremely stable
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Data analysis: Pasquill stability classes

Sclessin Belle-lle - Médiacité Louvrex Citadelle Bressoux
Chénée

1.48 2.90 3:98 3.89 4.69 3.88
E 1.74 2.22 3.39 4.30 4.55 5.80
F 6.71 4.47 4.40 7.73 6.12 -




ExTraCar : Modelling

From geostatistical interpolation to deterministic
modelling

Particules Fines (PM1g)
moyenne glissante sur 24 heures

S ggHonand ~ [

moyenne mauvaise v Ts °"‘=s,f TN
= . .. % 5 B

Sources: [Left] Belgian Interregional Environment Agency (IRCEL - CELINE) [Right] ISSeP - ExTraCar
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Street canyon modelling: theoretical aspects

Roof level wind .
| e

7 Background pollution

'“‘I,i o
L

Recirculating air__

Windward KR"“ Leeward

Source: Danish National Environmental Research Institute & the Ministry of Environment and Energy, Modelling traffic pollution in streets.

ExTraCar Colloquium - Palais des Congrés de Liége — 9 mai 2016
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Street canyon modelling: input

« Wind speed and direction

Background and in sifu black carbon concentrations

Street configuration
« Width
« Height of buildings on each side of the road
 Angle
 Number and location of lanes

Trafic
« Number of vehicles
« Average speed of vehicles
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Street canyon modelling: input

N

caim=0%

P
N e
0 075 15 3 Kilometers;

Oto2 2to4 4t08 8to0 17.69

{mis)
Frequency of counts by wind direction (%)

Source: ISSeP - Air Quality Monitoring Network
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Street canyon modelling: input

« Wind speed and direction v’

Background and in sifu black carbon concentrations

Street configuration
« Width
« Height of buildings on each side of the road
 Angle
 Number and location of lanes

Trafic
« Number of vehicles
« Average speed of vehicles
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ExTraCar : Modelling

Street canyon modelling: input

0 075 15 3 Kilometers;
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Street canyon modelling: input

Herstal black carbon : typical week

37 Season
=== summer
= \winter
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'Monday 'Tuesday \Nednesdﬁhursday 'Friday 'Saturday 'Sunday
Graph produced from semi-hourly means (local time)

Source: ISSeP - Air Quality Monitoring Network
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Street canyon modelling: input

Saint Lambert black carbon : typical week

37 Season
== summer
= \winter

~

Black carbon (Aug/mA3)

N
—_—

~

<

<

'Monday 'Tuesday \Nednesdéﬂ;hursday 'Friday 'Saturday 'Sunday
Graph produced from semi-hourly means (local time)

Source: ISSeP - Air Quality Monitoring Network
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Street canyon modelling: input

« Wind speed and direction v’

Background and in sifu black carbon concentrations v/

Street configuration
« Width
« Height of buildings on each side of the road
 Angle
 Number and location of lanes

Trafic
« Number of vehicles
« Average speed of vehicles
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ExTraCar : Modelling

Street canyon modelling: input

Source: SPW - PICC, ULg - Unité de Géomatique




s ExTraCar : Modelling

Street canyon modelling: input

« Wind speed and direction v’

Background and in sifu black carbon concentrations v/

Street configuration
« Width v
« Height of buildings on each side of the road v
« Angle v
 Number and location of lanes x

Trafic
« Number of vehicles
« Average speed of vehicles




ExTraCar : Modelling

19

Street canyon modelling: input

sz ax

8083 Wentfy fom: | <Top-mostlayes =]
Er=] Lovers]
= M BULT
[0 BRESSOUX
@ [ CHENEE
[ CITADELLE
[0 LOUVREX
[0 MEDIACITE
@ [0 SCLESSIN
[0 ORIGINAL
[0 EMISSIONS
O DEM
™ TRAFFIC
BASEMAP
= @ OSM_LIEGE_LAM72
— <all other values>
type
— cycleway
- footway
living_street
== motorway
— motorway._link
- path
= pedestrian
- platform
== primary
== primary_link
proposed
— raceway
residential

[Goreas &l] [ Borereo & |

&m

Location:

(Ciick on or drag a box over a feature or place on the map
ou want to identify. Its attributes wil be listed here.

Use th to control which layer(s) will b
identified.

Press the SHIFT key to add features to the current list.

h field gives you the
ou dicked.

— road
— secondary
— secondary_link
— senvice
e steps.
— tertiary
— tertiary_link
—track
—trunk
—trunk_link
— undlassified

= @ Wallonie2012

RGB

[Red: Band_1
Green: Band 2
M Blue: Band 3

No identified features
7372494 784 148802 266 Meters

| & Resuits | E=] Table Of Contents | @] ArcToolbox |

Source: SPW - PICC, OpenStreetMap




o EXTraCar : Modelling

Street canyon modelling: input

« Wind speed and direction v’

Background and in sifu black carbon concentrations v/

Street configuration
« Width v
« Height of buildings on each side of the road v
« Angle v
 Number and location of lanes x

Trafic
« Number of vehicles v
« Average speed of vehicles v
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Street canyon modelling: test cases

Height:Width
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,, EXTraCar : Modelling

Street canyon modelling: test cases

Angle

Wind rose - Herstal
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Street boxes [1:21]
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Street canyon modelling: test cases

Wind speed and fraffic intensity

Spalial average One-year average
T T T

7 ! ! ‘ ! ! 1.35

's ' ' f ' '

=) : 5]

= : =

c 4 : - < 12f

2 : 2

B f B

= : =

& a3l PO J 8115

< : c

S : <]

o : o

&8 : 8
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Time Street boxes [1:21]
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24

Street canyon modelling: real test cases

Rue de Campine
2 lanes

2 directions

2 obs. + 1 cycl.

En Féronstrée

1 lane

1 directfion

1 obs. + 1 cycl.

Rue St-Gilles Rue Grétry
1 lane 2 lanes
1 direction 2 directions

1 obs. + 1 cycl. 2 obs. + 1 cycl.

Rue des Guillemins Avenue Emile Digneffe

2 lanes _ 2x(1lane + 1 bus lane)
2 directions el 2 directions
1 obs. + 1 cycl. 2 obs. + 1 cycl.
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Street canyon modelling: real test cases

One-year average

26 T T T T T T
: : — Saint-Gilles

240

- a
w [N b
T T

BC concentration (pgm'S)

Y
Lag]
T

140 .
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2 4 6 8 10 12 14 16 18 20
Street boxes [1:21]
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Street canyon modelling: real test cases

One-year average

2.8 ! 1 ! ! ! ! 1 1 1
: : : : : : : = Campine
26 === Digneffe
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Conclusions and perspectives

« Set up of an open source georeferenced data base adapted
for spatial analysis (ISSeP)

« Grip on the model (Brussels-Environment)
« Procedures to generalize the input generation (ULQ)
* Prepare a more detailed description of traffic (ABEONA)

« Create the first complete black carbon map over the city
(ISSeP)

« Write the report (ISSeP)




ExTraCar team at ISSeP

Core:
Luc Bertrand, Francois Detalle, Nicolas
Fernémont & Fabian Lenartz

Developers:

Alain Capirioli (ETCUpload,
ETCManagement, ETCStats & ETCTEC) &
Pierre Crespin (GIS web interface)

Regular commuters:

Yves Jean-Pierre, Francois Idczak,
Philippe Roelandt, Arnould Defossa &
Fabrice Offredi

Scientists in charge of passive sampler
analyses :

Marie Gohy (COV) & Isabelle Minet
(NO,)

Support for monitoring network data
analysis:
Laurent Spanu & René Posset

s EXTraCar : Modelling

Partners

Geomatics Unit (University of Liege):
Yves Cornet & Jean-Paul Kasprzyk

Brussels-Environment :
Olivier Brasseur, Priscilla Declerck, Thierri
Devos & Billie Heene

ABEONA:
Davy Janssens

Trainees:

Sylviane Tchiaye Dongmo (2015),
Christophe Louis (2015) & lbrahim El
Ghazi (2014)

Agence wallonne de I'Air et du Climat :
Wim Verhoeve, Pascal Théate & Xavier
Fripiat

... and probably a few other persons




