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Vissim and MOVES

Traffic Emission
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Closing the gap in “real time”
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Traffic Data
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Traffic Data

Corridor:
Travel Times

Intersections:
Vehicle tracking

Volume counts
Vehicle types (4 categories)
Turning movements
Position & time detection




Modelling Traffic

Travel Times,
Positions,
Vehicle types

Trajectory Emission
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Modelling Traftic

Trajectory Reconstruction



Vehicle Trajectory Reconstruction
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Vehicle Trajectory Reconstruction e

* Road geometry




Vehicle Trajectory Reconstruction e

* Road geometry
e Signal timing




Vehicle Trajectory Reconstruction e

* Road geometry
e Signal timing
* Vehicle detection
nfuiplagetylngelybgelytelplfelyinfelpinfelpiniipinlaipiniuipiepuipte iaerwiek™ Jelpinfelinfelpinielpinislpiipieipieipieipieipieipbieiytieiieiliei ity e Advance
Exit « Stop-bar
* Exit
Intersection

Advance




Vehicle Trajectory Reconstruction e

* Road geometry
?.< e Signal timing
* Vehicle detection
______________________________________________________________________________ o Arrive
* Enter
* Depart
Intersection
e Travel Speeds

Fitted using:

Acceleration curves (zhang, Lv, & Wang, 2013)
Deceleration curves (Kumar Maurya & Bokare, 2012)
Newell’s car-following model (Treiber & Kesting, 2013)
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Trajectory Reconstruction
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Trajectory Reconstruction
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Calculating Emissions

Travel Times,
Positions,
Vehicle types

Trajectory Emission Emission

Reconstruction Calculation Estimates




Predicting Emissions

Model Form and Inputs



Predicting Emissions

How to by-pass the MOVES run?

Approaches:

1. Calculate fuel consumption, apply emission factors
Using a mechanistic fuel consumption model based on instantaneous speed

(Akcelik, Smit, & Besley, 2014)

2. Calculate Vehicle Specific Power (VSP), apply emission factors

Using the VSP functions used in MOVES
(U.S. Environmental Protection Agency, 2016)



1. Predicting Emissions: Fuel Model

Fuel Consumption X Emission Factors = Emission Estimates

Fuel Consumption = f

(

\

Speed , \ Vehicle Trajectories
. Acceleration )
Vehicle Mass Based on Vehicle Type

Calibrated Parameters

(Akcelik et. al., 2014)

[E mission Factors

Regression using results generated by MOVES




Determining Emission Factors

Use results from MOVES to perform regressions

Aggregation level for sample points:
Spatially:
Road segment

Temporally:
Signal cycles



10N

. Fuel Consumpt

1ISSIONS VS

1. Em

1el0

;2=

o
—

®
=]

(=]

[B] suoissiwg

04 -

02-

00 -

800

400

1200

500 1000
Fuel Consumed by Cycle and Vehicle Type [mL]

200



2. PredICtlﬂg EmISSIOﬂS VSP (Vehicle Specific Power)

VSP X Emission Factors = Emission Estimates

VSP = f

(

\

Speed , \ Vehicle Trajectories
. Acceleration )
Vehicle Mass Based on Vehicle Type

Calibrated Parameters

(USEPA, 2014)

[E mission Factors

Regression using results generated by MOVES




2. Prediction using VSP

Predicted vs Simulated Emissions - Atmospheric CO2

MAPE = 32%
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2. Prediction using VSP & volume

Predicted vs Simulated Emissions - Atmospheric CO2
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2. Prediction: VSP, volume, speed bins

Predicted vs Simulated Emissions

1200000 - MAPE = 8%
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Greenhouse Gases

Comparing the prediction approach for different gases



Co,

Predicted vs Simulated Emissions
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Predicted Emissions [g]

Predicted vs Simulated Emissions - Nitrous Oxide
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CH,

Predicted Emissions [g]

Predicted vs Simulated Emissions - Methane
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Conclusion

A method for emission estimation was
developed.

* Can be performed in real time.
* Uses currently available traffic data.

* Better for relative comparisons than
estimating absolute values of emissions

More research to be done in terms of
* Refining the process / models

* Generalizability

Trajectory
Reconstruction

Emission

Prediction

Inputs required:
e \/ehicle position detection

~

e Travel time measurements

/

Inputs required:
e Formulas & parameters
e Emission Factors

~

Co,
CH,




References

Akcelik, R., Smit, R., & Besley, M. (2014). Recalibration of a Vehicle Power Model for Fuel and Emission Estimation and its Effect on Assessment of
Alternative Intersection Treatments. Roundabout Conference, Proceedings of the 4th International, (April), 16—18. Retrieved from

http://www.sidrasolutions.com/Cms_Data/Contents/SIDRA/Folders/Resources/Articles/Articles/~contents/K9TJUKAM3YMDKV5X/AKCELIK_TRBRouConf
2014 _Fuel-and-Emission-Estimation.pdf

Environment and Climate Change Canada. (2018). Canadian Environmental Sustainability Indicators - Greenhouse Gas Emissions. Retrieved from
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions

Kumar Maurya, A., & Bokare, P. S. (2012). Study of Deceleration Behaviour of Different Vehicle Types. International Journal for Traffic and Transport
Engineering, 2(3), 253—-270. https://doi.org/10.7708/ijtte.2012.2(3).07

Treiber, M., & Kesting, A. (2013). Traffic flow dynamics: Data, models and simulation. In Traffic Flow Dynamics: Data, Models and Simulation (pp. 1-503).
https://doi.org/10.1007/978-3-642-32460-4

U.S. Environmental Protection Agency. (2016). Population and Activity of On-road Vehicles in MOVES2014, EPA-420-R-16-003a.

Zhang, Y., Lv, J., & Wang, W. (2013). Evaluation of vehicle acceleration models for emission estimation at an intersection. Transportation Research Part D:
Transport and Environment, 18(1), 46-50. https://doi.org/10.1016/j.trd.2012.09.004



