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Project Aims & Objectives

> development of a decision support system (DSS) for adaptively
influencing traffic in real-time to reduce black carbon (BC) and carbon
dioxide (CO2) emissions caused by road transport in urban areas

> Create a proven concept
> Integrate emission and air quality models
Evaluate results in test cities

> Handbook with recommendations for pollutant emission and
concentration reduction strategies

CARBOQ 'RAF http://carbotraf.com/ Linkedm
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Concept

Traffic models —»
Emission models —»
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Catalogue of ITS
measures
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simulation
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Interface to real time data

Real time
traffic data

Real time
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Methodology

Speed and trajectory for
each vehicle every second

Pollutant emission for
type of vehicle

Pollutant concentration
acrossthe network
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S-Paramics (Glasgow)
VISSIM (Graz)

AIRE + COPERT IV

Dispersion model: IFDM
Street canyon module: OSPM

~ ATMOSYS

Air Quality Modelling System
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Validation Glasgow
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1)

2)

3)

4)

5)

6)

background concentration from
stations around Glasgow,
determined based upon wind
direction

Meteorology: Glasgow Airport
Traffic emission data: Glasgow base
scenario received from Imperial,
NOX-split of 0.20

Non-traffic emissions: National
Atmospheric Emission Inventory
(NAEI) of the UK (1x1 km?2)

Grid: a receptor grid has been
determined with increased
resolution close to traffic sources
Time profiles from traffic data



NO2 hourly simulation data (pg/m3)

NO2 temporal validation T B aon
Road
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Glasgow Total BC Emissions (g/h)

Difference between base and traffic scenarios

Boundary conditions
Scenario Base

1
2
3
4
5

average

Boundary conditions
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155.6

Scenario Base

1
2
3
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100%
100%
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TS2
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150.2
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Glasgow Base Scenario

> AQ simulations for DSS:

» 7 stability classes, 36
wind directions, fixed
wind speed => 252 meteo
conditions

10 scenarios, 5 boundary
conditions

> Total of 12600
simulations
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Glasgow Base Scenario

West Glasgow
BC conc (ug/m?)
Base_1
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Glasgow BC concentration difference maps

West Glasgow
BC conc (ug/m°)
TS1_1-BC1
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TSC3-VMS30
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Glasgow ITS impact

=V

20%

15%

BC concentration percentage change ITS scenario vs Base for Byres Rd
Boundary condition 1 - 36 wind directions - Stability class 1
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Glasgow ITS impact
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Graz Emissions

--- el
over the network (g Graz: percentage respective base scenario

Increase (6- Maximum (6:30- Decrease

Compliance 7) 7:30) (7-8) (6-7) (6:30-7:30) (7-8)

do nothing / 372 488.3 537.9 100% 100% 100%
Go East 5 368.2 493.7 529.9 99% 101% 99%

Go East 10 368.6 479.7 522.2 99% 98% 97%
Go East 15 365 476.9 518.7 98% 98% 96%

Go West 5 367 486.2 533.8 99% 100% 99%
Go West 10 367.4 488.5 543 99% 100% 101%

Go West 15 368.1 493.3 542.5 99% 101% 101%
Go West 5 366.6 484.7 517.3 99% 99% 96%

Go West 10 370.7 482.8 522.2 100% 99% 97%
Go West 15 369.9 487.1 527.4 99% 100% 98%

Go East 5 370.5 488.6 532.8 100% 100% 99%
Go East 10 370.4 483.7 527.9 100% 99% 98%

Go East 15 370.6 480.2 522.3 100% 98% 97%
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BC map Graz
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BC map Graz
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Difference in BC concentration between ITS scenarios and the respective base scenario.
Concentrations have been averaged over all 252 meteo conditions.
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Percentage change in BC concentration vs. base
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Conclusions

Potential impact of DSS on air quality analysed

Changes of BC emissions over the full network of -5% to +2%
Average impact in range of -0.3 to +0.1 pg/m?

Maximal influence for individual meteo conditions -0.2 to -2.0 pg/m?

ITS measures potential to significantly improve the air quality at crucial
locations
Averaged over the full test site the effects remain fairly limited
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NO2 Validation Glasgow
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NO2 spatial validation
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Year average historical pollutant maps

Average NO2 concentrations 2011 (ug/m?) Glasgow West
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BC and PM10 emissions per 10.000 km covered
by traffic in Graz, Glasgow and Antwerp

PM10 (g) | BC ( ratio BC/PM10 (km/h)

297. 1 165. 6 0.56 24.3
4125 195.6 0.47
438.1 228.7 0.52 ?
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Glasgow Traffic

Traffic congestion???
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BC concentration - pg/m?
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Glasgow ITS impact
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