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OVERVIEW 
 

This document describes the key input files, output files, editing tools and process used by the 

Montgomery Integrated Model.  It is intended to familiarize users with the basic information used by the 

model, how to edit it, and how to evaluate scenarios.  It is assumed that users are generally familiar with 

the Cube environment.   

General information on scripting, editing and scenario management can be found in the general Cube 

documentation and is not included in this document for the sake of brevity. 
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INPUT FILES 

Network 

The Cube Voyager version of the Montgomery Model includes the same input files as the TRANPLAN 

predecessor (see Figure below) with all of the same attributes with a few more added for use in the 

integrated model.  Each file is described in the following sections 
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Highway Network (*.MDB\HWYNET) 

The TRANPLAN highway network has been converted into a Cube geodatabase format.  All attributes 

remain the same as the TRANPLAN network and editing is achieved in the same way as the TRANPLAN 

network.  Documentation for the network development process will be integrated once it is provided. 
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Turn Penalties (*.PEN) 

Turn penalties are stored in a space or comma delimited format in the form of: 

 From Node 

 Through Node 

 To Node 

 Set (Voyager-specific, value set to 1 for most instances) 

 Time Penalty (0 or -1 denotes a prohibitor) 
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Transit Line File (*.LIN) 

The Cube Voyager PT Line format is used for the Montgomery Model.  It is comparable to the INET 

formatted file used by the TRANPLAN version of the model except for the following: 

 In INET, stops are denoted by a negative sign at the node number.  In Voyager, a negative sign 

denotes no stop 

 Headway can be stored for up to 5 time periods  with a zero headway indicating the particular 

line is not used in that time period.  In the Montgomery Model, only one time period is used.  

See the Cube Voyager documentation for the complete “PT Line” file format and available variables. 
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Transit System File (*.PTS) 

The transit system file defines the modes, operators and vehicle types.  To maintain compatibility to the 

greatest extent possible with the INET/TRANPLAN version of the model, this file has been structured to 

include alternate modes/operators and vehicle types but only Local Bus is used.  See the Cube Voyager 

documentation for additional functionality. 
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Transit Fares File (*.FAR) 

The transit fares file uses the Cube Voyager formatted fares.  See Cube Voyager’s documentation for 

specifics on its application.  Boarding and transfer fares can be assigned to specific modes, lines and 

operators by assigning the appropriate FARESYSTEM to each.  
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Transit Factor File (*.FAC) 

The transit factor file is used to control transit path building.  For the Montgomery application, the 

parameters in the file should be considered static (i.e. not change between alternatives) as it is set to be 

most compatible to the original INET path building parameters. 
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Friction Factors (*.DBF) 

This is a database file that contains the model’s friction factors used for trip distribution.  The file should 

only be changed on a model validation effort.   
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TRANPLAN P&A (*.DAT) 

This is a flat ASCII file in TRANPLAN format.  See the TRANPLAN manual for details.  It is input to the 

integrated model only for the seed model assignment so that skims can be developed.  It is regenerated 

during the model run during the interaction between the land use and transport models.  It is kept in 

this format to maintain backward compatibility with the TRANPLAN implementation of the Montgomery 

model. 
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Other Files 

Input Geodatabase (*.MDB) 

The input geodatabase includes the highway network (described previously), the parcel GIS data and the 

land use alternatives table.   

 

 

 

Parcels (Coverage within MDB) 

Parcels is a mandatory file name within a geodatabase and refers to the parcel geography for the three 

county region.  Key fields in the database that must be populated include the TAZ, ACRES and 

LAND_CLASS.  The LAND_CLASS must assume one of the following values: 

Single Family 

 “Rural” 

 “Urban Low” 

 “Urban Medium Low” 

 “Urban Medium” 

 “Urban Medium High” 

Multi-Family 

 “Low” 
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 “Medium” 

 “High” 

Strictly Commercial Use 

 “Local Retail Non-Strip Mall” 

 “Local Retail Strip Mall” 

 “Regional Mall” 

 “Regional Auto Dealers” 

It should be noted that “Regional Auto Dealers” is intended to represent any use that has a large lot size 

with small building footprints 

Industrial Use 

 “Light Industry” 

 “Light Manufacturing” 

 “Heavy Industry” 

Office 

 “Office – Single Story” 

 “Office – 2-3 Story” 

 “Office – CBD Tower” 

Services 

 “Regional Hospital” 

 “Government – CBD” 

 “Government – Non-CBD” 

Mixed Use 

 “New Urban – Primarily Residential” 

 “New Urban – Balanced Residential/Commercial” 

 “New Urban – Primarily Commercial” 

 “Agricultural/Forestry/Farming” 

Unusable 

 “Parks & Recreation” 

 “Slivers” 

 “Undevelopable Land” 

LU_ALTS (Table within MDB) 
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This table describes the parcel redesignation in a scenario from one of the PARCELS attributes to 

another.  The table contains simply the PARCEL_NO (key field), the LU_ALT (the alternative to which the 

change applies), and the LU_CODE (the new LAND_CLASS attribute for that alternative). 
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Built Area (*.DBF) 

The BUILTAREA file describes generalized real estate characteristics to be used whenever parcel data is 

missing some data.  The file contains: 

 RECAT -values = 1-21 

 DESC- A description of the real estate category 

 FAR- A generalized floor/area ratio 

 BLTAREA- the average amount of built area 

 IS_SNGLFAM- a Boolean flag indicating the use is single family 

 AVGLOTSZ- the average lot size for the category 

 AGENT- values =1-3 for household, retail, non-retail respectively 

 RESUBMKT- Real estate sub-market within the broader real estate category 
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Sidewalk Centerline Miles (*.DBF) 

The two key fields in this data table are the TAZ and the LENGTH.  The length of the sidewalks is 

summed up across all sidewalks to get the centerline miles of sidewalks in the TAZ. 
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Roadway Centerline Miles (*.DBF) 

The two key fields in this data table are the TAZ and the LENGTH.  The length of the roads is summed up 

across all roadways to get the centerline miles of roads in the TAZ. 
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Zonal Data (*.DAT) 

This is the standard Alabama trip generation formatted land use file.  It is used to develop control totals 

for key variables used in the allocation process as well as to populate variables that are not forecast as 

part of the land use model (average income and school enrollment). 
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Population and Income by Census Tract (*.CSV) 

This is the 2000 Census breakdown of households by size and income by county and census tract.  It can 

be updated as the new census comes out should such information be available.  Variables are defined as 

the following where P is person and I is income.  COKEY is the county/tract number combined to create 

a unique key: 

FIELDS=COUNTY,CONUM,TRACT,TRACTNUM,COKEY, 

P1I1(13.10),P1I2(13.10),P1I3(13.10),P1I4(13.10), 

P2I1(13.10),P2I2(13.10),P2I3(13.10),P2I4(13.10), 

P3I1(13.10),P3I2(13.10),P3I3(13.10),P3I4(13.10) 
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TAZ to Census Tract Equivalency Table (*.DBF) 

This is a simple table that can be updated based on the Census data used in the model.  It defines which 

TAZs belong to each count and respective census tract. 
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Businesses (*.DBF) 

This is the INFOUSA database used to disaggregate total employment in retail/non-retail in the model 

from the control totals to a more refined set of size/SIC codes.  The file should not be changed except on 

a major model update or when the TAZ numbers are revised. 
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Households (*.DBF) 

This is the INFOUSA database used for model estimation purposes only.    The file should not be changed 

except on a major model update or when the TAZ numbers are revised. 
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OUTPUT FILES 

Overview 

The Integrated Model produces interim and final output files.  Only the final output files are described in 

this section. 

Land Use 

New Land Use Data (ZDUPDATE.DAT) 

This is the Alabama trip generation formatted input zonal data file.  This file is stored in the Cube 

Scenario output directory. 
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Rents (RENTS.DBF) 

The RENTS file describes the relative rents paid by zone by land use type.  It represents the equilibrated 

values and should only be used for relative analysis as the amounts are not scaled. 
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Bids (BIDS.DBF) 

The BIDS file describes the relative willingness to pay by agent, zone by land use type.  It represents the 

equilibrated values and should only be used for relative analysis as the amounts are not scaled. 
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Transportation 

Final Highway Trips (Final HWY Trips.MAT) 

This is the final set of auto trip tables from the mode choice model.  The file is stored in a Cube Voyager 

binary format. 
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Final Transit Trips (Final TRN Trips.MAT) 

This is the final transit trip table resulting from mode choice.  The file is stored as a Cube Voyager binary 

matrix file. 
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Final Highway O/D (Final Auto OD.MAT) 

This is the O/D format automobile trip table resulting from mode choice used for highway assignment.  

The file is a Cube Voyager binary file format. 
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Final Highway Report (Final HWY Report.PRN) 

This is the output print report from the Cube Voyager highway assignment run.  It is a text file and 

contains information about the highway assignment process including convergence, average speed, 

number of trips assigned, etc. 
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Final Highway Loads (OUTPUT.MDB\FHWYLOAD) 

This is a Cube Voyager network file stored in the output geodatabase that contains all of the loads, final 

travel times and highway assignment results. 

The total volume is stored in the V1_1 field and the final travel time is stored in the TIME_1 field.  

Voyager adds some calculated fields such as VHT_1 (vehicle hours traveled), VC_1 (volume to capacity), 

and CSPD_1 (congested speed). 
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Final Transit Report (Final TRN Report.PRN) 

This is the print report from the transit assignment run.  It contains line loadings and related information 

about the transit assignment including stop level loadings by line. 
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Congested Travel Time Skims (FCGSKIM.MAT) 

This is a Cube Voyager binary format file that contains the congested path skims for travel time, distance 

and terminal time.  It is used during the model run but is also a final output. 
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PARCEL BASED LAND USE EDITOR 
 

This application is designed to assist in the creation and management of land use policy alternatives for 

the Montgomery Integrated Transportation/ Land Use Model based upon a standard polygon parcel 

feature class.  The application supports generalized zoning attribute changes specific to each model 

alternative, no changes to parcel boundary lines or other spatial edits are supported.  In other words, a 

given parcel’s policy can be changed from one land use type (i.e.. ‘Heavy Industry’) to another type (i.e. 

‘Residential’) but the parcel could not be subdivided into two parcels in an alternative using this toolbar.  

The tool itself does not modify the original data parcel data in any way.  If such changes are required, 

they can be accomplished using the polygon editor toolbox already included with ArcMap. 

Many of the tasks you may wish to accomplish with the parcel feature and edited land use will require 

the use of standard ArcMap functionality, possibly in combination with this tool.  For instance, to create 

a map showing the various land use categories for a specific alternative you would use the “Populate 

LC_ALTS Temporary Field” to modify the LC_ALTS attribute of the selected parcel feature class and then 

use the ArcMap functionality to symbolize the parcel feature class based on the LC_ALTS field.  The map 

created would be one way to verify that a given alternative contains all of the intended changes. 

Another task implemented via normal ArcMap techniques would be to add the LU_ALTS table to the 

map (this is automatically done when a new parcel feature class is selected via the tool) and add a 

definition query to limit the table to a single alternative.  The table (or several) could then be joined to 

the parcel feature to compare alternatives. 

Overview 
The application consists of a new toolbar within ArcMap, called “Landuse”.  The toolbar/application 

looks like this: 

 

The toolbar behaves just like other toolbars in ArcMap.  It can be moved around, or docked.  There are 

four areas of the toolbar that perform the various functions needed by the application.  These will be 

discussed below. 
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Target 

The toolbar application automatically detects changes in the current map’s table of contents (i.e. the GIS 

files opened in ArcMap).  Any time a new feature class (personal geodatabase or shapefile) are added or 

deleted from the table of contents, the feature class is examined to determine if it contains two fields; 

LAND_CLASS and LC_ALTS.  If both of these fields are found, the feature class is assumed to represent 

parcels.  The Target list is then updated to add (or delete as applicable) to the editable layers found in 

the Target list. 

The property appraiser parcel number field (PARCEL_NO) is used as the key field when creating and 

managing alternatives.  This means that if two (or more) polygon shapes in the parcel file share the 

same parcel number then a change to the land use type of one of those shapes will also change the land 

use type of the other shapes. 

Alternative 

Each parcel feature will have a table associated with it that will contain all of the alternatives based 

upon that base map.  Each record in this table will have one land use code for each parcel number that is 

changed in a given alternative.  If the parcel feature is a shape file then the table will be a dBase file 

stored in the same directory.  In this case one directory can only be used to hold a single parcel shape 

file.  If the parcel feature is a personal geodatabase then the table will be stored within that 

geodatabase. 

This Alternative list is updated every time the selected target is changed.  It will initially reflect only 

those alternatives which currently have records stored in the alternatives table for that parcel feature.  

New alternatives can be added to the list by typing the name of the desired alternative in the 

Alternative list box and hitting the ‘Enter’ key. 

Edit Parcel tool 

This is the tool used to select a parcel and change its associated land use policy attribute for an 

alternative.  This tool is only valid if both a target parcel feature and an alternative are selected from 

their respective lists.  Once the tool is selected the targeted parcel can be selected on the map.  This will 

open a dialog box that will display the following dialog box: 
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The LandUse drop down list can be used to select any one of the land use codes used in the study area.  

The change is not committed to the data table until the COMMIT button is clicked.  The COMMIT button 

will only become enabled when the initial land use code is changed.  If the CANCEL button is selected 

the change will be aborted, no change saved. 

Commands 

There are four menu driven commands available with the application.  They are shown in the image 

below: 

 

Refresh Toolbar 

Due to the way ArcMap stores and how often it refreshes data it is possible that changes in the current 

maps table of contents may not always be reflected in the Target list or possibly that the Alternative list 

may not reflect the correct values for the selected parcel feature.  This should be an unusual occurrence, 

but if it occurs then this command can be used to force a refresh of the values in these lists in a way 

similar to a screen refresh. 

Create new alternative from existing 

This command provides the ability to create a duplicate of an existing alternative to serve as the basis 

for incremental changes.  As an example, if alternative ‘A1’ has 1000 parcel land use changes when 
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compared to the original parcel land use and alternative ‘A2’ has most of the same changes as ‘A1’ with 

a few exceptions.  This tool allows the creation of ‘A2’ by duplicating all of the changes in ‘A1’ and only 

requiring the use of the parcel edit tool to make the changes that represent the differences between the 

two alternatives.   

The currently selected parcel feature and alternative will serve as the base.  When the command is 

executed the user will be prompted to enter the name of the new alternative.  This will initialize the new 

alternative by duplicating the selected alternative’s changes.  The user can then add additional changes 

that make the new alternative different using the “Edit Parcel Tool”. 

Populate LC_ALTS Temporary Field 

In order to facilitate mapping or other analysis of an alternative, this tool will populate the LC_ALTS field 

in the selected parcel feature with the land use codes for the selected alternative.  This operation reads 

the base scenario’s land use policies, the policy changes associated with a specific alternative and then 

merges the two databases together to create the LC_ALTS field.  Once the calculations are complete (it 

may take a few minutes to complete depending on the speed of the computer) the parcel feature can be 

thematically mapped via the LC_ALTS field or other subsequent analyses can be performed. 

Create Alternatives Table 

The application requires that an alternatives table exist for each parcel feature.  This command will 

create such a table, if it does not already exist and is only used once for each GIS parcel database.  The 

command will generate a warning if the user attempts to execute it for a parcel feature that already has 

an alternatives table associated with it. 
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CREATING SCENARIOS 

Scenario Manager 

Creating scenarios is the addition of one or more differences between model inputs to measure the 

likely effect of changes to transportation or land use on one another.  Cube’s “Appliers” mode is 

designed to facilitate the creation of alternatives through the use of the Scenario Manager. 

 

In Scenario Manager, the user can right click on an existing scenario to add a “relative” scenario to it.  

There, only the input file(s) that are different are edited and stored specifically to that alternative.  After 

the model has been run, final output files are stored in the scenario’s output directory (with the same 

name as the alternative). 
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When the catalog is in Appliers mode, the menu system will change to allow users direct access to 

editing the inputs of a scenario.   

 

 

If the input is shared with a “parent” scenario, the user will be prompted to ask if the changes should be 

made to the parent as well or if a new file should be created for this specific scenario. 
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Application Manager 

Application manager is the tool that allows the user to select specific applications to run. 

 

In the Application Manager in the Montgomery model, there are 5 distinct applications.  The integrated 

model is the full model.  The other four (4) applications are utilities that help with specific functions.  

The Create Bid Function from R application translates R formatted coefficient estimates into Cube Land 

required formats.  This will typically only be used during validation. 

The Create Map applications take the outputs from a previously run scenario and compare them with 

the results from this scenario then launch ArcMAP to display the results.  These can only be run on 

machines with ArcMAP installed. 

Note that when the catalog is in “Appliers” mode, a drop down menu will appear in the scenario 

manager allowing the user to select the specific application they would like to run.  
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Data Manager 

The data and reports pane is used to select, view and compare various model outputs.  For most reports 

scenarios can be compared to see what differences the changes between two alternatives made in 

select outputs. 
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Workspace 

The final section of the Cube interface that most users will work with is the workspace.  The workspace 

allows for network editing, database editing, flow chart review and selection of various inputs, outputs 

and scripts (developer mode only). 
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PROCESS FLOW 
 

The Montgomery Integrated Model executes a logic flow as follows: 

 First, the standard transportation model is executed for a given year/alternative 

 Next, items that do not change during the run are processed (such as the location of 

interchanges, roadways, parcel sizes, etc.) 

 The model enters a feedback loop  

o Variables that do change during the run are updated (such as accessibility to certain 

populations) 

o The land use model is executed. 

o Output data are converted to the Alabama Trip Generation model’s required format 

o The transportation model is executed (including trip generation). 

o Congested travel times are fed back to land use accessibility calculations. 

 When convergence or a maximum number of iterations is achieved, the model then executes 

post-process reporting. 
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