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Introduction 

 AQPP (Air Quality Post Processor) has been developed to 
estimate the emissions in transportation planning model 
by utilizing the emission rates from MOVES. 

 The original process developed by Florida DOT was 
implemented by the Cube application manager, and has 
been improved recently along with the user interface tool. 
The AQPP tool has also been enhanced as follows: 

− Addition of alternative process for VMT computation  

− Addition of flexible application to any counties in US  

− Addition of flexible analysis to any types of pollutants 

− Conversion process of input file formats 
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Transportation Conformity 

 Transportation conformity establishes the framework for 
improving air quality to protect public health and the 
environment. 

 A provision to ensure that transportation investments 
conform to a State’s air quality implementation plan (SIP) 
for meeting the Federal air quality standards. 

 Primarily concerned air pollutants: 

− OZONE (O3) 

− Carbone Monoxide (CO)  

− Particulate Matter (PM10 and PM2.5) 

− Nitrogen Dioxide (NO2) 
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        MOVES (Motor Vehicle Emission Simulator) 

 EPA (US Environmental Protection Agency) has 
developed the MOVES that is a  new emission modeling 
system to estimate emissions for highway vehicles. 

 The latest version of MOVES: ‘MOVES2010b’ (June 2012) 
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 Input specifications : 

− Vehicle types  

− Time periods  

− Geographical area 

− Vehicle operating characteristics 

− Road types 

 Output estimates : 

− Bulk emissions  

− Emission rates  



      Running vs. Non-Running Emissions 

 Running – produced while vehicle in motion 

• Tailpipe exhaust 

• Crankcase (engine) 

• Evaporative 

 

 Non-running – produced while vehicle is stationary 

• Start exhaust 

• Refueling 

• Evaporative 
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Overview of FSUTMS AQPP 

Reformat MOVES 

Emission Rate Tables  

Construct non-running 

emission lookup tables 

Construct running 

emission lookup tables 

Apply HPMS factor on 

link VMT from Model  

Apply emission factor 

on link VMT 

Sum emissions for 

each pollutant/county 

Run Moves 
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      Overview of FSUTMS AQPP (cont’d) 
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Step 1: Develop 
Emissions Factors in 
MOVES 

• By speed bin, 
pollutant, model year, 
and County 

• Grams/mile (running 
emissions) 

• Grams/vehicle (non-
running emissions) 

• AQPP reformats 
MOVES output 
emissions factors for 
input into FSUTMS 

Step 2: Prepare 
FSUTMS network within 
FSUTMS AQPP 

• Congested speeds 
(already included) 

• VMT 

• Calculate intrazonal 
VMT and append to 
centroid connectors 

• Calculate link-level 
VMT (AADT * link 
distance) 

• Append MOVES road 
types 

• Append HPMS 
functional classification 
codes (outside AQPP 
within GIS)  

Step 3: Reconcile with 
Count Data within 
FSUTMS AQPP 

• Aggregate link-level 
model VMT by HPMS 
functional class by 
County 

• Calculate HPMS 
adjustment factor 
using ratio of HPMS 
VMT to model VMT 

• Apply HPMS 
adjustment factor to 
VMT estimates at link-
level by HPMS 
functional class 

Step 4: Estimate 
Emissions within 
FSUTMS AQPP 

• Running emissions 

• Apply emissions 
factors/mile to model 
VMT for each link 

• Aggregate link-level 
emissions by HPMS 
functional class by 
county and pollutant 

• Non-running emissions 

• Apply emissions 
factors/vehicle to 
vehicle population 

• Sum running and non-
running emissions by 
HPMS functional class by 
county and pollutant 



Cube-based AQPP 

Preparing input data files 

 
 
Computing intrazonal VMT 

 
 

Creating VMT adjustment factor 

 
 Estimating both non-running & 
running emissions 

 
 Estimating both non-running & 
running emissions without VMT 
adjustment factor 
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      Calculation of Intrazonal VMT per TAZ 

 Calculate intrazonal VMT by multiplying intrazonal time 
matrix by vehicle trip matrix 

• Take the result on the diagonal (zone 3 to 3 which represents the 
intrazonal value for example) 
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      Adding Intrazonal VMT to Network 

 Once the intrazonal VMT per zone is calculated, the VMT 
must be appended to the network 
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• Pro-rate the intrazonal VMT by 
the total VMT distribution 
between centroid connectors 
within the zone 

 

• Add pro-rated intrazonal VMT 
to each centroid connector link 



 AQPP Input Data 

 Emission rates per distance (for running) 

 Emission rates per vehicle profile (for non-running) 

 Emission rates per vehicle (for non-running) 

 VMT hourly fractions 

 Vehicle populations 

 VMT (Vehicle Miles Travelled) 

 Skimming data (e.g. distance) 

 O-D trips 
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     AQPP Outputs 

 Highway network including emission estimations (NOx, 
VOC and CO2EQ) 
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 AQPP Outputs (cont’d) 

 Emission summary by county and region 
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Total NOx Emissions = 20,848,816 grams/day 

Total VOC Emissions = 23,400,473 grams/day 

Total CO2eq (GHG) Emissions = 3,555,761,950 grams/day 



Enhanced AQPP Tool 

 Addition of alternative VMT computation process 

 Applicable to any counties in US 

 Applicable to any types of pollutants 

 Conversion of input file formats 

 Development of AQPP user interface tool 
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     Additional Option of VMT Computation 

 In the Cube-based AQPP, the user can directly input the 
VMT data by HPMS functional class and vehicle type. 

 In the AQPP user interface tool, the user can alternatively 
input the VMT data by HPMS functional class and the 
VMT proportions. 

• The VMT proportions by HPMS functional class and vehicle type 
are obtained from any valid source.  

• The observed VMT data by HPMS functional class are classified 
into the HPMS vehicle type using the VMT proportions. 
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          Additional Option of VMT Computation (cont’d) 
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       Applicable to any Counties in US 

 The Cube-based AQPP is originally processed for only 3 
counties such as Bay, Escambia, and Santa Rosa. 

 The AQPP tool is applicable to select any counties in US.  

 The county FIPS codes with the state code are used to 
indicate the designated county. For examples, 

− Bay County = 12005 

− Escambia County = 12033 

− Santa Rosa County = 12113 
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         Applicable to any Counties in US (cont’d) 

 The user can select any designated counties from the list. 
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Applicable to Any Pollutant Types 

 The Cube-based AQPP was originally processed for only 
3 pollutants such as Oxides of Nitrogen (NOx), Volatile 
Organic Compounds (VOC) and CO2 Equivalent (CO2EQ) 
to estimate the emissions.  

 The AQPP user interface tool can estimate any types of 
pollutants by the user’s selection.  
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      Applicable to Any Pollutant Types (cont’d) 

 As an additional option, the user can also select the type 
of pollutant group (e.g. GHG - Greenhouse Gasses).  

 

Ozone Toxics PM GHG

86 Total Organic Gases X X X
87 Volatile Organic Compounds X X X
90 Atmospheric CO2 X
91 Total Energy Consumption d d X
92 Petroleum Energy Consumption X
93 Fossil Fuel Energy Consumption X
98 CO2 Equivalent X
100 Primary Exhaust PM10 - Total d X
101 Primary PM10 - Organic Carbon d X
102 Primary PM10 - Elemental Carbon d X
105 Primary PM10 - Sulfate Particulate d X
106 Primary PM10 - Brakewear Particulate X
107 Primary PM10 - Tirewear Particulate X
110 Primary Exhaust PM2.5 - Total X
111 Primary Exhaust PM2.5 - Organic Carbon X
112 Primary Exhaust PM2.5 - Elemental Carbon X
115 Primary Exhaust PM2.5 - Sulfate Particulate X
116 Primary Exhaust PM2.5 - Brakewear Particulate X
117 Primary Exhaust PM2.5 - Tirewear Particulate X

Pollutant 

ID
Pollutant Name

Pollutant Group

Ozone Toxics PM GHG

1 Total Gaseous Hydrocarbons d d d
2 Carbon Monoxide (CO) X
3 Oxides of Nitrogen X X
5 Methane (CH4) d d d X
6 Nitrous Oxide (N2O) X

20 Benzene X X
21 Ethanol
22 MTBE X
23 Naphthalene X
24 1,3-Butadiene X
25 Formaldehyde X
26 Acetaldehyde X
27 Acrolein X
30 Ammonia (NH3) X
31 Sulfur Dioxide (SO2) X
32 Nitrogen Oxide X X
33 Nitrogen Dioxide X X
79 Non-Methane Hydrocarbons d d d
80 Non-Methane Organic Gases d d d

Pollutant 

ID
Pollutant Name

Pollutant Group
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     Conversion of Input File Formats 

 The AQPP user interface tool changes all the original input 
files into the dBase format from CSV format because the 
dBase files are more compatible with Cube Voyager 
program. 

 The AQPP user interface tool includes a tool to convert 
the CSV format to the dBase format. 
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          Development of AQPP User Interface Tool 

 The AQPP user interface tool has been 
developed to implement the process with setting 
the input/output data interactively. 

• Scenario management settings 

• General input data settings 

• County input data settings 
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   Scenario Management Settings 

 The user can create/update any scenarios through the 
scenario management interface. 
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General Input Data Settings 

 Setting general input data and output folder 

 

Run settings 

 

 

Pollutant settings 

 

 
Model data settings 

 

 

County settings 
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Run Settings 

 Selecting applicable state 

 Selecting applicable month 

 Run title 

 Setting output folder 
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County Settings 

 The state selection filters which counties are available for 
selection. 

 Counties can be added/removed/edited from the model by 
dragging the selected county, using the arrow buttons, or 
by options. 

 All counties are preloaded (without input data). 
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Pollutant Settings 

 Pollutants can be added or removed from the model by 
dragging the selected pollutants or using the arrow buttons 

 The user has the flexibility to select a group of predefined 
pollutants: 

• Greenhouse gasses 

• Ozone 

• Particulate Matter 

• Toxic Chemicals 
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      Loaded Highway Network Settings 

 The loaded network (.net)  is a required input file for 
AQPP. The additional options should be set along with 
setting the highway network. 

• Browse for a “loaded” highway network file 

• Create a new highway network (based on a template with the 
required fields) 

• Edit the currently specified network (in Cube) 

• Setting applicable link attributes using ‘Field Lookup’ option 
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Skimming Matrix Setting  

 The skim impedance (e.g. distance) is used to compute 
the intrazonal VMT value. The additional options should 
be set. 

• Browse for a trip matrix file  

• Open the currently specified file (in Cube) 

• Setting applicable skimming tables using ‘Skimming Tables’ option 
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County Input Data Settings 

 Setting county-related input data 

 
County setting 

 

 Setting emission rates from 
Moves 

 

 

Setting VMT data from Moves 

 

 
Setting vehicle population 

 

 

Setting VMT input data 

 

 Setting VMT seasonal factor 
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       Output Summary of Emission Estimations 
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 Database format (*.DBF) 

 



Output Network 

 CO2EQ distribution for Bay county in Florida 
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AQPP Help 
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Next Step 

 AQPP user interface tool will be available as an 
option in Cube program. 
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