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MOVES Input Development



MOBILE6
(mobile62.exe: 16-bit , programmed 

in FORTRAN)

MOVES
Graphic User interface (GUI)

Java-based
Excel inputs

MySQL post-processing
MSAccess ODBC

Flexible/expandable input system
Green-house gases

New fuels and technologies

Text-based 
structured 

input

Excel spreadsheets
.csv text exported files

MSAccess ODBC
MySQL

MOBILE6  vs.  MOVES
Features and inputs



PRINCIPLES TO KEEP IN MIND

SIP Budget Development Input 
Assumptions / Methodologies 

Determine whether to run INVENTORY or EMISSION RATES output

- this can take some deliberation and experimentation to determine

- tradeoffs are run times and complication of method (many table fields) 

Conformity Analysis Input 
Assumptions /  Methodologies =

(POLICY)



http://www.epa.gov/otaq/models/moves/index.htm

http://www.epa.gov/otaq/models/moves/index.htm�


PRE-PROCESSING:  COUNTY DATABASE MANAGER



COUNTY DB INPUT FILES

(Vehicle) Age Distribution

Source Type (Vehicle) Population

Average Speed Distribution 

Vehicle Type VMT

Month VMT, Day VMT, Hour VMT

Ramp Fractions

Road Type Distribution

Fuel Formulation  

Fuel Supply  

Meteorology  (humidity, temperature)

I/M Programs



http://www.epa.gov/otaq/models/moves/tools.htm

http://www.epa.gov/otaq/models/moves/tools.htm�


LM-APCD CUSTOMIZED CONVERTERS



Other Input MOBILE6 Input MOVES Input COUNTY DB MGR INPUT FILE

registration data 25 yrs/16 types 30 yrs/16 types Age Distribution

registration data 16 input VMT fractions
13 vehicle type VMT 

totals (per year)
Source Type Population

fractions for facility types 
1 & 2 for 14 speed bins 

for 24 hours each

fractions for source type 
(vehicles, roadtype, 
hour/day, speed bin

Average Speed Distribution  

VMT (KIPDA) – county 
total

16 MOBILE6 veh. type 
fractions

6 HPMS vehicle VMT 
input VMT for 13 

source types (veh.’s) –
internal to MOVES

Vehicle Type VMT , Month VMT, 
Day VMT

12 HPMS facility VMT 
fraction for 16 MOBILE6 

veh. types

16 MOBILE6 veh. type 
fractions (integrate for 12 
HPMS facilities)

Vehicle Type VMT, Hour VMT

ramp fractions (KIPDA) Ramp Fractions

VMT (KIPDA) by road type Road Type Distribution

custom fuel records
fuel formulation data (for 

custom)
default/edit for custom Fuel Formulation  

“   “ “   “ “   “ Fuel Supply  

NOAA data
min/max temp, absolute 

humidity
hourly temp.’s & relative 

humidity
Meteorological  (humidity, 

temperature)
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) – ‘N’
I/M Programs

MOVES DATABASE MANAGER INPUT FILES



INPUT (workbooks) OUTPUT (sheets / field columns)

INPUT TO APCD INPUT WORKBOOK APCD INPUT WORKBOOK
OUTPUT SPREADSHEET / *.CSV for 

CountyDB

Vehicle Registration distribution APCD_registrationdistributionconverter_
veh16.xls 

Age_Distribution

Source_Type_Population

SFVMT data generated from KIPDA APCD_averagespeedconverter_mobile6.
xls Average_Speed_Distribution

APCD_SpeedVMT_FC.xls (with 
inputs from KIPDA generated daily 
VMT data, vehicle VMT fractions)

APCD_aadvmtcalc_hpms.xls 
(6 HPMS vehicle VMT input)

Vehicle_Type_VMT (proportionately 
reduced by 6.31% from total input VMT by 
adjustment factors), 
Month_VMT_Fraction, Day_VMT_Fraction, 
Hour_VMT_Fraction (default)

APCD_SpeedVMT_FC.xls (with 
inputs from KIPDA generated daily 
VMT data, vehicle VMT fractions)

APCD_vmt-converter_road_veh16.xls  
(12 HPMS facility & 16 MOB6 matrix input)

Ramp_Fraction

Road_Type_Distribution

Hour_VMT_Fraction

Vehicle_Type_VMT (retains original total 
input VMT)

NCD fuel formulation records + 
supply data (market share) APCD_fuel_formulation_supply.xls

Fuel_Formulation

Fuel_Supply

meteorology APCD_meteorologicaldataconverter.xls Meteorological_Data

IM Programs IM_programs.xls (MOVES default) IM_Programs (Jeff Co. KY to 2002; IN: to 
2006)

MOVES COUNTY DB INPUT FILE DEVELOPMENT – CONVERSION WORKBOOKS



Other Input MOBILE6 Input MOVES Input COUNTY DB MGR INPUT FILE

registration data 25 yrs/16 types 30 yrs/16 types Age Distribution

registration data 16 input VMT fractions
13 vehicle type VMT 

totals (per year)
Source Type Population

fractions for facility types 
1 & 2 for 14 speed bins 

for 24 hours each

fractions for source type 
(vehicles, roadtype, 
hour/day, speed bin

Average Speed Distribution  

VMT (KIPDA) – county 
total

16 MOBILE6 veh. type 
fractions

6 HPMS vehicle VMT 
input VMT for 13 

source types (veh.’s) –
internal to MOVES

Vehicle Type VMT , Month VMT, 
Day VMT

12 HPMS facility VMT 
fraction for 16 MOBILE6 

veh. types

16 MOBILE6 veh. type 
fractions (integrate for 12 
HPMS facilities)

Vehicle Type VMT, Hour VMT

ramp fractions (KIPDA) Ramp Fractions

VMT (KIPDA) by road type Road Type Distribution

custom fuel records
fuel formulation data (for 

custom)
default/edit for custom Fuel Formulation  

“   “ “   “ “   “ Fuel Supply  

NOAA data
min/max temp, absolute 

humidity
hourly temp.’s & relative 

humidity
Meteorological  (humidity, 

temperature)
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) – ‘N’
I/M Programs

MOVES DATABASE MANAGER INPUT FILES



BLUE lines:  LM-APCD CUSTOM COMPONENT / workbook

Xxxxxxxxxx_xxxxx.xls

XXXXXX

LM-APCD WORKBOOK LEGEND

Excel worksheet/tab

converter workbook 
(original from EPA)

xxxxxxxxxx YELLOW:  process (calculations, consolidation, formatting, etc.)

Xxxxxx Xxxxxx

Xxxxx, xxxxx, xxx, xxxxx, xxxxx

ORANGE:  output

Xxxxxx xxxxxxx Green:  input



COUNTY DATABASE MANAGER INPUT DEVELOPMENT

reg_distrib_converter-veh16.xls

convert

Vehicle registration 
data

MOB6 age distribution 
Input 

MOB6 fleet mix 
fractions

base year

SourceTypePopulation SourceTypeAgeDistribution*

MOB6  MOVES 
vehicle mapping

total 
registrations

yearID, sourceTypeID, sourceTypePopulation SourceTypeID, YearID, AgeID, AgeFraction

*Source Type = Vehicle Type



Other Input MOBILE6 Input MOVES Input COUNTY DB MGR INPUT FILE

registration data 25 yrs/16 types 30 yrs/16 types Age Distribution

registration data 16 input VMT fractions
13 vehicle type VMT 

totals (per year)
Source Type Population

fractions for facility types 
1 & 2 for 14 speed bins 

for 24 hours each

fractions for source type 
(vehicles, roadtype, 
hour/day, speed bin

Average Speed Distribution  

VMT (KIPDA) – county 
total

16 MOBILE6 veh. type 
fractions

6 HPMS vehicle VMT 
input VMT for 13 

source types (veh.’s) –
internal to MOVES

Vehicle Type VMT , Month VMT, 
Day VMT

12 HPMS facility VMT 
fraction for 16 MOBILE6 

veh. types

16 MOBILE6 veh. type 
fractions (integrate for 12 
HPMS facilities)

Vehicle Type VMT, Hour VMT

ramp fractions (KIPDA) Ramp Fractions

VMT (KIPDA) by road type Road Type Distribution

custom fuel records
fuel formulation data (for 

custom)
default/edit for custom Fuel Formulation  

“   “ “   “ “   “ Fuel Supply  

NOAA data
min/max temp, absolute 

humidity
hourly temp.’s & relative 

humidity
Meteorological  (humidity, 

temperature)
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) – ‘N’
I/M Programs

MOVES DATABASE MANAGER INPUT FILES



COUNTY DATABASE MANAGER INPUT DEVELOPMENT

averagespeedconverter_mobile6.xls
(VMT  VHT)

speed distribution 
(fractions) by hour for 

speed bins (urban)

AverageSpeedDistribution

sourceTypeID, roadTypeID, hourDayID, avgSpeedBinID, avgSpeedFraction



Other Input MOBILE6 Input MOVES Input COUNTY DB MGR INPUT FILE

registration data 25 yrs/16 types 30 yrs/16 types Age Distribution

registration data 16 input VMT fractions
13 vehicle type VMT 

totals (per year)
Source Type Population

fractions for facility types 
1 & 2 for 14 speed bins 

for 24 hours each

fractions for source type 
(vehicles), roadtype, 
hour/day, speed bin

Average Speed Distribution  

VMT (KIPDA) – county 
total

16 MOBILE6 veh. type 
fractions

6 HPMS vehicle VMT 
input VMT for 13 

source types (veh.’s) –
internal to MOVES

Vehicle Type VMT , Month VMT, 
Day VMT

12 HPMS facility VMT 
fraction for 16 MOBILE6 

veh. types

16 MOBILE6 veh. type 
fractions (integrate for 12 
HPMS facilities)

Vehicle Type VMT, Hour VMT

ramp fractions (KIPDA) Ramp Fractions

VMT (KIPDA) by road type Road Type Distribution

custom fuel records
fuel formulation data (for 

custom)
default/edit for custom Fuel Formulation  

“   “ “   “ “   “ Fuel Supply  

NOAA data
min/max temp, absolute 

humidity
hourly temp.’s & relative 

humidity
Meteorological  (humidity, 

temperature)
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) – ‘N’
I/M Programs

MOVES DATABASE MANAGER INPUT FILES



COUNTY DATABASE MANAGER INPUT DEVELOPMENT

aadvmtcalculator_hpms.xlsHPMSVTypeYear

monthVMTfraction

HPMSVTypeID, yearID,  
HPMSBaseYearVMT,  
baseYearOffNetVMT

sourcetypeID , isLeapYear , 
monthID,  monthVMTFraction

hourVMTfraction
(default)

sourcetypeID, roadtypeID
dayID hourID,  

hourVMTFraction

dayVMTfraction

sourcetypeID, monthID,  
roadtypeID, dayID, 
dayVMTFraction

APCD_speedVMT_FC.xls  
(vmt-converter-road-veh16.xls)

MOB6 VMT fractions Annual(ized) VMT

AADVMT by HPMS 
vehicle type



Other Input MOBILE6 Input MOVES Input COUNTY DB MGR INPUT FILE

registration data 25 yrs/16 types 30 yrs/16 types Age Distribution

registration data 16 input VMT fractions
13 vehicle type VMT 

totals (per year)
Source Type Population

fractions for facility types 
1 & 2 for 14 speed bins 

for 24 hours each

fractions for source type 
(vehicles, roadtype, 
hour/day, speed bin

Average Speed Distribution  

VMT (KIPDA) – county 
total

16 MOBILE6 veh. type 
fractions

6 HPMS vehicle VMT 
input VMT for 13 

source types (veh.’s) –
internal to MOVES

Vehicle Type VMT , Month VMT, 
Day VMT

12 HPMS facility VMT 
fraction for 16 MOBILE6 

veh. types

16 MOBILE6 veh. type 
fractions (integrate for 12 
HPMS facilities)

Vehicle Type VMT, Hour VMT

ramp fractions (KIPDA) Ramp Fractions

VMT (KIPDA) by road type Road Type Distribution

custom fuel records
fuel formulation data (for 

custom)
default/edit for custom Fuel Formulation  

“   “ “   “ “   “ Fuel Supply  

NOAA data
min/max temp, absolute 

humidity
hourly temp.’s & relative 

humidity
Meteorological  (humidity, 

temperature)
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) – ‘N’
I/M Programs

MOVES DATABASE MANAGER INPUT FILES



COUNTY DATABASE MANAGER INPUT DEVELOPMENT

vmt-converter-road-veh16.xlsHPMSVTypeYear

RoadType (Ramp Fractions)

HPMSVTypeID, yearID,  
HPMSBaseYearVMT,  
baseYearOffNetVMT

roadTypeID,  rampFraction

hourVMTfraction

sourcetypeID, roadtypeID
dayID hourID,  

hourVMTFraction

RoadTypeDistribution

SourceTypeID, 
RoadTypeID,  

RoadTypeVMTFraction

APCD_speedVMT_FC.xls  
(vmt-converter-road-veh16.xls)

MOB6 VMT fractions Annual(ized) VMT

VMT Fractions by 12 
HPMS road type for 16 

MOB6 vehicle types

Annual VMT by HPMS 
road type

SourceTypeAgeDistribution

SourceTypeID , YearID,  AgeID,  
AgeFraction













Other Input MOBILE6 Input MOVES Input COUNTY DB MGR INPUT FILE

registration data 25 yrs/16 types 30 yrs/16 types Age Distribution

registration data 16 input VMT fractions
13 vehicle type VMT 

totals (per year)
Source Type Population

fractions for facility types 
1 & 2 for 14 speed bins 

for 24 hours each

fractions for source type 
(vehicles, roadtype, 
hour/day, speed bin

Average Speed Distribution  

VMT (KIPDA) – county 
total

16 MOBILE6 veh. type 
fractions

6 HPMS vehicle VMT 
input VMT for 13 

source types (veh.’s) –
internal to MOVES

Vehicle Type VMT , Month VMT, 
Day VMT

12 HPMS facility VMT 
fraction for 16 MOBILE6 

veh. types

16 MOBILE6 veh. type 
fractions (integrate for 12 
HPMS facilities)

Vehicle Type VMT, Hour VMT

ramp fractions (KIPDA) Ramp Fractions

VMT (KIPDA) by road type Road Type Distribution

custom fuel records
fuel formulation data (for 

custom)
default/edit for custom Fuel Formulation  

“   “ “   “ “   “ Fuel Supply  

NOAA data
min/max temp, absolute 

humidity
hourly temp.’s & relative 

humidity
Meteorological  (humidity, 

temperature)
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) – ‘N’
I/M Programs

MOVES DATABASE MANAGER INPUT FILES



COUNTY DATABASE MANAGER INPUT DEVELOPMENT

APCD_meteorologicaldataconverter_mobile6.xls State,  
County

ZoneMonthHour

Humidity: 
Relative 
Absolute

monthID, zoneID, HourID, temperature, relHumidity

Temperature: monthly 
min/max, Rel. Humidity, 

Barometric Pressure

Calculate hourly 
temperatures

Calculate hourly 
humidity











Other Input MOBILE6 Input MOVES Input COUNTY DB MGR INPUT FILE

registration data 25 yrs/16 types 30 yrs/16 types Age Distribution

registration data 16 input VMT fractions
13 vehicle type VMT 

totals (per year)
Source Type Population

fractions for facility types 
1 & 2 for 14 speed bins 

for 24 hours each

fractions for source type 
(vehicles, roadtype, 
hour/day, speed bin

Average Speed Distribution  

VMT (KIPDA) – county 
total

16 MOBILE6 veh. type 
fractions

6 HPMS vehicle VMT 
input VMT for 13 

source types (veh.’s) –
internal to MOVES

Vehicle Type VMT , Month VMT, 
Day VMT

12 HPMS facility VMT 
fraction for 16 MOBILE6 

veh. types

16 MOBILE6 veh. type 
fractions (integrate for 12 
HPMS facilities)

Vehicle Type VMT, Hour VMT

ramp fractions (KIPDA) Ramp Fractions

VMT (KIPDA) by road type Road Type Distribution

custom fuel records
fuel formulation data (for 

custom)
default/edit for custom Fuel Formulation  

“   “ “   “ “   “ Fuel Supply  

NOAA data
min/max temp, absolute 

humidity
hourly temp.’s & relative 

humidity
Meteorological  (humidity, 

temperature)
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) – ‘N’
I/M Programs

MOVES DATABASE MANAGER INPUT FILES



COUNTY DATABASE MANAGER INPUT DEVELOPMENT

APCD_fuel_supply.xls State,  
County, Year

FuelSupply
countyID, fuelYearID, monthGroupID, 

fuelFormulationID, marketShare, marketShareCV

Fuel formulation data 
(rvp, sulfur, ethanol, etc.)

FuelData

Fuel Formulation ID’s for each 
season (gasoline, diesel, other)

fuel_formulation.xls (MOVES default)
can edit with 

local data

FuelFormulations
fuelFormulationID, fuelSubtypeID, RVP, sulfurLevel, 

ETOHVolume, MTBEVolume, ETBEVolume, TAMEVolume, 
aromaticContent, olefinContent, benzeneContent, e200, 
e300, bioDieselEsterVolume, cetaneIndex, PAHContent

* New: MOVES2010a – can import new 
Fuel Formulation ID’s with records



Other Input MOBILE6 Input MOVES Input COUNTY DB MGR INPUT FILE

registration data 25 yrs/16 types 30 yrs/16 types Age Distribution

registration data 16 input VMT fractions
13 vehicle type VMT 

totals (per year)
Source Type Population

fractions for facility types 
1 & 2 for 14 speed bins 

for 24 hours each

fractions for source type 
(vehicles, roadtype, 
hour/day, speed bin

Average Speed Distribution  

VMT (KIPDA) – county 
total

16 MOBILE6 veh. type 
fractions

6 HPMS vehicle VMT 
input VMT for 13 

source types (veh.’s) –
internal to MOVES

Vehicle Type VMT , Month VMT, 
Day VMT

12 HPMS facility VMT 
fraction for 16 MOBILE6 

veh. types

16 MOBILE6 veh. type 
fractions (integrate for 12 
HPMS facilities)

Vehicle Type VMT, Hour VMT

ramp fractions (KIPDA) Ramp Fractions

VMT (KIPDA) by road type Road Type Distribution

custom fuel records
fuel formulation data (for 

custom)
default/edit for custom Fuel Formulation  

“   “ “   “ “   “ Fuel Supply  

NOAA data
min/max temp, absolute 

humidity
hourly temp.’s & relative 

humidity
Meteorological  (humidity, 

temperature)
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) 
none: after 2002 (KY), 

2006 (IN) – ‘N’
I/M Programs

MOVES DATABASE MANAGER INPUT FILES



COUNTY DATABASE MANAGER INPUT DEVELOPMENT

IM_programs.xls State,  
County

IMprograms
polProcessID, stateID countyID, yearID, sourceTypeID, fuelTypeID, IMProgramID, inspectFreq, 

testStandardsID, begModelYearID, endModelYearID, useIMyn, complianceFactor

IM programs data 
Y/N, . . .



LESSONS LEARNED SO FAR

Export .xls spreadsheets to .csv files before importing into County 
Database Manager., or paste into exported template (and don’t delete or 
add rows).

Become familiar with options that increase run times (sometimes 
dramatically), such as the number of hours, months, output options 
(model years, etc);

BUT, make sure you choose all the output detail you need, because if 
you don’t choose it, you loose it (not available, so you have to make 
another run).





Craig Butler
Environmental Coordinator
Louisville Metro Air Pollution Control District
850 Barret Ave.
Louisville, KY 40204
(502) 574-7237
craig.butler@louisvilleky.gov

CONTACT INFORMATION:

mailto:craig.butler@louisvilleky.gov�
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