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1. INTRODUCTION

Traffic is the major source & =15 @ — ERETIRT

of NOy emissions in Madrid £,

city, with a contribution to < i I I I

total emissions of upto 55% ¢ | M M i B

(2013) l LSS E TS

300 Traffic stations in the Madrid City Council Air Quality Network
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i B i Pollution levels exceed legal
___________________________ | limits in specific traffic-related

1 g | Im.ei:;",‘::’:i‘.?;f’;’fu’m) (g,) urban locations

4 0.9 pg/m> National (1.8 %) and
International (1.4%)

[ Local sources

(13.2% of non-local sources)

D Non-local sources

Figure from Borge et al., 2014 (STOTEN)

Additional emission reduction measures on traffic hot-spots are needed



Air Quality

&
42018 s ivoustriAL=S )
W EER AT ETSII | UPM WOOON

2. METHODOLOGY

2.1. Measurement campaign

Recompilation of traffic data was done
with 2 fluxes and 11 movements
cameras to define fleet composition,
traffic volume and vehicle routes
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2. METHODOLOGY

2.2. Scenarios

12 scenarios were selected to perform 1-h length simulations

* Representative of a weekly pattern

—o— Wednesday —=—Friday —a— Sunday @ Selected scenarios

E2 E6

Vehicle intensity (veh/h)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hour of day (h)
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2. METHODOLOGY
2.3. Modelllng system Mlcroscale Traffic simulation model PTV VISSIM
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2. METHODOLOGY
2.3. Modelling system: Microscale Traffic simulation model PTV VISSIM
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2. METHODOLOGY
2.3. Modelling system: Microscale emissions model VERSIT+micro/ENVIVER

Fleet composition
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3. RESULTS AND DISCUSSION

3.1. Total emission results

* NO, hourly emissions in the square range from 100 to more than 9000
grams

« Maximum traffic intensity and emissions do not correspond because of
congestion and total traveled distance
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3. RESULTS AND DISCUSSION

3.2. Emission factors and congestion
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3. RESULTS AND DISCUSSION

3.3. Spatial distribution of emissions

Free flow
conditions

E1 scenario
Average speed surface: 5.58 m/s (20.1 km/h)
Average speed tunnel: 27.01 m/s (97.2 km/h)
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NO,:
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84.45 g/h tunnel
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0.87 g/km tunnel
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PM10:

18.47 g/h surface
5.47 g/h tunnel
0.09 g/km surface
0.06 g/km tunnel

PM10 (g/h)
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E3 scenario
Average speed surface: 5.02 m/s (18.1 km/h)
Average speed tunnel: 26.17 m/s (94,2 km/h)
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3. RESULTS AND DISCUSSION

3.4. Comparison with COPERT 4
» Emission factors as a function of speed have been estimated

ECOPERT 4 wVERSIT+ micro
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Scenario

* Mean normalized bias error = 14% (taking COPERT as reference)

 Deviations of VERSIT+ at scenario level range between -6% and 31%
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4. CONCLUSIONS

« Suitable combination of traffic and emission micro-simulation models
IS needed to estimate reliable, high resolution emissions in hot-spots

 NO, and PM,, emissions can be up to 27 and 23 times larger during
peak hours than in free flow conditions

 Differences in emission factors (g/km), up to 65% for NO,, highlight
the potential of local measures

« Aggregated results are in reasonable agreement with the ones of
COPERT 4

« Promising as input for CFD models able to assess microscale
abatement measures
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NEXT STEPS

* Apply the methodology to other hot spot configurations (junctions, street
canyons, etc.)

« Expand the vehicle type categories available in the emission model to
make full use of the traffic data and refine it for Madrid

» Appropriate exportability of emission results to integrate it in CFD models
for air quality modeling in hot-spot
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