
Greenhouse Gas Emissions Analysis with EPA’s MOVES Model: 
Experience with the Fairbanks MPO in Alaska*

Ming S. Lee, Ph.D., P.E., Department of Civil and Environmental Engineering, Florida Internat ional University, Miami, FL.

Object ive & Motivat ion

Linking FMATS TDF Model with MOVES 

 The Fairbanks Metropolitan Area Transportation System

(FMATS), the Metropolitan Planning Organization (MPO)

of Fairbanks, Alaska maintains a travel demand forecasting

model for the purpose of long-range transportation plan

updates.

 FMATS has been designated by EPA as a PM 2.5 non-

attainment area. Inventories and forecasts of transportation-

related criteria pollutants (e.g., CO and PM2.5) and their

precursors have been established with EPA's MOVES

model, but Green House Gas (GHG) emission estimation

has never been attempted.

 EPA published the document Using MOVES for Estimating

State and Local Inventories of On-Road Greenhouse Gas

Emissions and Energy Consumption as a guidance for

transportation agencies to use the MOVES model to

estimate GHG from on-road vehicles .

 The objective of this project is to examine the FMATS

travel demand model and available local data to see if

inventory of GHG emissions can be established with

MOVES following EPA’s guidance.

 Fairbanks is the largest city in the Interior region of Alaska,

and the seat of the Fairbanks North Star Borough. A 2016

estimate put the population of the city proper at 32,751, and

the population of the Fairbanks North Star Borough at

100,605.

 The Fairbanks Metropolitan Area Transportation System

(FMATS) is the regional Metropolitan Planning

Organization (MPO), encompassing the urbanized portion

of the Fairbanks North Star Borough, including the cities of

Fairbanks and North Pole.

FMATS Travel Demand Forecast ing Model

Study Area

We accomplished our objective by estimating the amount

of GHG emissions for a weekday in July 2010. A total of

971 metric tons of carbon dioxide equivalent is estimated

for the FMATS model area on the modeled weekday.

With supplements of default data in MOVES, we are also

able to estimate GHG emissions by hour of the day, by

vehicle types, and by road types.

 A couple of data issues need to be addressed for the

accuracy of the estimates to be further improved:

1. Vehicle registration data from Alaska DMV don't have

the details needed for MOVES estimation.

2. Many of the data required by MOVES are beyond the

scope and capability of a typical TDF model like the

FMATS model.

 In the future, effort needs to be extended to obtain more

detailed data on vehicle type population. There is also the

need to examine the applicability of the default data to

the FMATS area.

Conclusions

 The FMATS Travel Demand Forecasting (TDF) model used for this study is

a conventional 4-step, trip-based model developed with the 2010 Census

demographic and employment data and calibrated to traffic volume data

from the 2009 traffic volume report of the Northern Region of Alaska

Department of Transportation.

 The FMATS TDF model also forecasts the traffic volumes of heavy vehicles

(i.e., single unit trucks and combination trucks) for the model area.

 Estimates and forecasts of Vehicle Miles Traveled (VMT) for both passenger

cars and heavy vehicles produced by the FMATS TDF model are used to

model vehicle emissions with MOVES.

Results

MOVES requires annual VMT by Highway Performance Monitoring System

(HPMS) vehicle type for the year being modeled, but the FMATS TDF only

produces daily VMT by passenger cars and heavy vehicles.

 Vehicle Registration data of the FMATS model area are downloaded from

Alaska DMV to identify the composition of vehicle types in the area. These

data are used to proportionally break down the model passenger car and

heavy vehicle VMTS into MOVES required HPMS types.
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