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In the framework of the REMEDIO project, a novel Integrated Modelling Tool (IMT) has been developed composed of individual

v'Road Traffic
v'Freight Logistics
.. i .. . . . . . v'Fuel Consumption
modules that assess the main impacts of traffic on pollutant emissions, air pollution dispersion, carbon footprint, energy |

efficiency, noise, cost and health effects.

SUMO - Simulation of Urban MObility
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The aim of this study is the presentation of the IMT as well as its application on a main road axis of Thessaloniki. The air B gintarkssions - 0
pollutant emissions and carbon footprint results are presented along with a validation through the comparison of IMT ¥ Carbon Footprint f
with the emission model COPERT Street level. Furthermore, a comparison between the present-time traffic conditions
scenario and future scenarios, when a mobility solution (i.e. redesign of the road axis) will be implemented, is shown. VADIS model
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IMT MODULES FLOW. Fields S Figure 2. Thessaloniki road axis for modelling simulations.
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User can simulate with each one of the IMT individual modules the main effects caused by traffic in congested-road from a £ !
common platform, within a step by step process divided in 5 steps: | 5 B 5 -
Steps 1-2: Zone and traffic definition. o e s g K i
. Step 3: Traffic calculations using the open-source software SUMO (Simulation of Urban MObility). "';,
. Step 4: Execution of each one of the IMT modules with results presented as graphics, figures or tables. - \eorromcgram mCar mMotorcycle =LCV = Coach mBus &z \ —
. Step 5: Simulation of new traffic conditions because of mobility soft actions implementation to compare different mobility _ : o . _ . Distributi £ vehicl S A
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. Figure 4. Map of CO, emissions
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vehicles, heavy duty trucks, buses, motorcycles) (Figure 3), b) Vehicle categorization according to technology (gasoline, diesel —a—C02*107-3 HC —8—PM —s—NOX E 10000
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crossings, road slope etc), d) meteorological and air quality data and e) health data (hospitalizations and deaths). Figure 6. Diurnal variation of pollutant emissions HC NOX pM C02*1073
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bus lane COPERT SL-IMT CO2 Emissions footprint per vehicle type.
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Comparison between COPERT Street Level (SL) and air pollutant emissions and carbon footprint module of IMT

small hourly variability, are emitted from 10:00 am until 9:00 pm (Figure 6). Similar is the diurnal pattern for the fuel
consumption (not shown here).

CO, emissions are the highest. NOx emissions are higher than those of HC and PM mostly during daytime (Figure 6).

NOx, PM and HC are emitted mostly by the passenger cars. The second most polluting emission source for PM and HC is the
Motorcycles while for NOx are the Buses. Passenger cars are the major CO, emission source (Figure 7).

Figure 9. Total % differences in traffic-related variables
because of traffic scenarios.

Table 1. % Differences™ in pollutant emissions, carbon footprint and fuel consumption per vehicle type because of traffic
scenarios.

O both models present a similar hourly distribution of NOx, PM, HC/VOC and carbon footprint emissions (CO2 shown in Figure 8) - Scenario-10 (SCN10) Scenario-20 (SCN20)
O the correlation between the daily emission values of the two models is very high (0.9) indicating a good model performance
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Scenario-20 (SCN20) (Analysis for the traffic peak hour: 8 am — 9 am)
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Decrease of passenger cars pollutant emissions by about -18%, carbon footprint and fuel consumption by about -20% (Table 1).
Decrease of motorcycles pollutant and CO, emissions and fuel consumption by about -22% (Table 1).
Reduction of all vehicle types pollutant emissions ranging from -10% to approximately -20%. (Figure 9). Car -19.83% -17.37%  -16.65% -18.28%  -19.71%  -24.73% -25.61% -22.11% -24.72%  -32.89%

Reduction of fuel consumption by about -18 % (Figure 9).
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» The reduced use of private cars in SCN20, being 2 times more than that of SCM10, would result in more clear benefits for the

Higher reductions compared to SCN10 of passenger cars and motorcycles pollutant emissions, CO, emissions and fuel
consumption ranging from -22% to -25% (Table 1).
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Buses pollutant emissions, CO, emissions are almost doubled with respect to BC scenario. Fuel consumption increases by ~47%
compared to BC (Table 1). * % Difference =

More pronounced reductions in fuel consumption and in CO, and HC emissions with respect to SCN10 except for PM Ac.:knOV\.IIe'dgements o | | o
emissions (Figure 9). This work is financed by the European Territorial Cooperation Programme INTERREG MED 2014-2020 project REMEDIO (REgenerating mixed-use MED urban

communities congested by traffic through Innovative low carbon mobility sOlutions), co-financed by the European Union (ERDF) and by National Funds.
NOx emissions are higher than those of the BC scenario (Figure 9) due to the increase in bus circulation. References
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