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1 INTRODUCTION 

The purpose of this report is to document the development and validation of a travel demand model 

(TDM) for the Bannock Transportation Planning Organization (BTPO).  The TDM was developed using the 

TransCAD transportation forecasting software (version 7.0 build 12190).   Figure 1.1 displays the model 

extents.  The TDM covers the Portneuf Valley Non-Attainment Area (PVNAA) and including areas in the 

adjacent vicinity of the PVNAA.   

The travel demand models try to reproduce the traffic conditions in a given area based on the road 

network, population data, employment data, and information on driving characters of that populations.   

Travel demand models once calibrated and validated can use future road networks, population, and 

employment data to predict the travel on a specific roadway or the entire network.    

The BTPO 2015 Model updates and recalibrates the 2011 travel demand model calibration to a base 

year of 2015.  The calibration of the 2011 model was completed using a household survey of the PVNAA.  

This report will present many of the calibration inputs, but the basic assumption is the travel demand 

model is calibrated.   Calibration is the process of adjusting the parameters and constants within the 

various steps of the model to observed data.   The calibration data for the model primarily comes from 

the household survey.   

The primary focus of this report is the validation of that 2011 model against 2015 demographic and 

traffic conditions.   Validation was comparing the actual traffic in 2014- 2015 to the estimated data 

provided by the TDM.   

The remaining sections of this report will provide information on seven steps involved in the BTPO TDM.  

For each step, the inputs, outputs, and information about the processed or model used by the TransCAD 

software will be described.   Appendix B provides a guide to setting up and running the TDM.  

The socioeconomic data used in TDM development has the base year of 2015.  BTPO 2015 Demographic 

Update Report details the socioeconomic data, sources, and methodology.  

2  STREET NETWORK AND TRAFFIC ANALYSIS ZONE (TAZ) 

The street network and the traffic analysis zones are the critical frameworks for the TDM.  These two 

basic frameworks are used to processes trip generation and traffic assignment. The seven model steps 

use the various data contained in these geographic information system (GIS) based layers.  The GIS 

platform in TransCAD allows modeling of actual conditions and locations.   The issues with using the 

TransCAD model come mainly in the form of compatibility with other GIS platforms used by member 

agencies namely ARCGIS.  The biggest issue iƴ ƴŀƳƛƴƎ ŀǘǘǊƛōǳǘŜ ŦƛŜƭŘǎ ƛǎ !w/DL{Ωǎ ƭƛƳƛǘŀǘƛƻƴ ƻŦ a ten-digit 

field name.   
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Figure 1 Model Extents 

2.1 STREET NETWORK DEVELOPMENT 
.¢thΩǎ ǎǘǊŜŜǘ ŎŜƴǘŜǊƭƛƴŜ ƭŀȅŜǊ ǿŀǎ updated too and was used as the 2015 street network.  This 

centerline file represents a snapshot in time what the street network looked like in 2015.  Many travel 

ŘŜƳŀƴŘ ƳƻŘŜƭǎ ƻƴƭȅ ƳƻŘŜƭ ǘƘƻǎŜ ǎǘǊŜŜǘǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ŀ ŎƻƭƭŜŎǘƻǊ ƻǊ ŀǊǘŜǊƛŀƭΦ  .¢thΩǎ ƳƻŘŜƭ ƛƴŎƭǳŘŜǎ ŀƭƭ 

public streets within the modeling extents. Local streets are included because the area is relatively small 

and compact so the location of centroid connectors could alter the traffic flow.  

 BTPO is in an air quality non-attainment area where the emissions for vehicles on all public streets 

needs to be determined.   Local street traffic volumes are not included in the validation, but Vehicle 

Miles Traveled VMT will be added to the VMT on centroid connectors to get an estimate of local street 



 

P a g e | 3 

traffic.  Centroid connectors are a special street type which is added to the public road network and is 

used to connect the demographic information located in the TAZ layer to the street system.  Centroid 

represents the "center of activity" of a TAZ and is the specific location of the origin and destination for 

all trips to and from the TAZ.  Centroids connectors, as the name suggest connect these centers to the 

street network.  Centroid connectors are not a part of the street network but as indicated previously are 

included in local VMT. 

Travel Demand Models, likes the BTPO model do not follow the traditional GIS convention for public 

roads.  Nodes matter in TDM.  The start point or end point of a street segment is called a node.  Nodes 

can have data or information attached such as does this node have a stop sign, traffic signal, or 

roundabout associated with it.  Nodes are also used to link data like trips to the street network.   

Another difference is directionality.  All segments in the network have an AB and BA direction this allows 

modeling traffic in both travel directions.   

Table 1 shows the street network segment attributes.  These are the fields associated with the street 

network.  

Table 1- Street Network link Attributes 

Field Name Description 

ID Identification number assigned by software 

Dir 0 = two way travel; 1 = one-way travel is AB direction; -1=one-way travel in 
BA direction 

Length Length of the street segment  

Prefix Prefix item of the Street name (i.e. N, S, E, W) 

County The Count the link is located in. 

CName Address Match Name 

FName Street Name 

FDSUF Suffix item of a street 

FTYPE Street Type (ex. Ln, Dr, Ave) 

Number Interstate Number  (15 or 86) 

US_route US highway route number 91 or 30 

Parity Parity is location of address 0 = address on both side of street 1 or -1 is all 
address on right or left side 

Start Left Street address left beginning 

Start Right Street Address Right Beginning 

End Left Street Address Left End 

End Right Street Address Right End 

Left ZIP ZIP code left side of street 

Right ZIP ZIP code right side of street 

ROADWIDTH Road width 

ROW Right of Way of the street segment 

Lane_Quan_AB Number of through lanes AB 
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Field Name Description 

Lane_Quan_BA Number of through lanes BA 

URBAN_AREA I if the Street Segment is located within the Pocatello/Chubbuck Urban 
Area 

Ln_type Road functional classification Values 1-10. 1=Rural Principal Arterial; 
2=Urban Principal Arterial; 3=Rural Interstate; 4=Urban Interstate; 5=Rural 
Minor Arterial; 6=Urban Minor Arterial; 7 Centroid Connector; 8=Collector; 
9=Local; 10= Interstate Ramp 

AreaType 1 = Rural, 2 = Urban, 3= CBD 

FacilityType Centroid Connector = 0, Local=1, Collector = 2, Minor Arterial = 3, Principal 
Arterial = 4, Ramp = 5, Interstate = 6| 

Functional  Class Functional Classification of the street segment 

ONEWAY_DIR Direction of owe-way road 

SPEEDLIMIT Posted speed limit on the link (This field can be deleted)? 

PostedSpeed_AB Posted speed limit in AB direction 

PostedSpeed_BA Posted speed limit in AB direction 

PVNAA 1 if link is within the PVNAA 

Lane Miles The length of the street segment times the number of lanes in each 
direction. 

Agency Who owns the street segment 1= Pocatello, 2 = Chubbuck, 3= Bannock 
County, 4= ITD 

CCSTYLE The street style number used by TransCAD to assigned a line style 

 

Figure 2 show the BTPO model extents with the facility type for each roadway within the model.   This 

facility type designations are critical in the remaining model setup. 
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Figure 2- Street Network Facility Types 
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2.2 TRAFFIC ANALYSIS ZONE  
Traffic Analysis Zones are polygon representations of areas which have similar trip characteristics.  The 

BTPO model has 624 TAZs ranging in size from .01 to 4.0 square miles (Figure 3).  2010 United States 

Census block information are the basis for the TAZ borders.  Most TAZs include several blocks, but 

sometimes block was split.  That occurred when a block had a large area which did not have the same 

traffic patterns.  When that occurred the population and housing units were split proportionally.  When 

housing in a large area TAZ was located in one section of the TAZ, the split occurred to separate the 

vacant land from the developed land.  

The TAZ and street network layers are critical to the modeling process.  All other traffic and 

demographic data are either joined to these layers or calculated from the fields within or joined to the 

layer.   

3 INITIALIZATION  

This first stage of the model builds the highway network file 

which the steps in the modeling process build upon.   Table 

2 shows the list of input and output files of this stage.  The 

highway database and highway network file have bi-

directional fields such as Link Delay, travel time, hourly 

capacity, capacity, and calibration parameter fields.  

An excel spreadsheet listing the facility type, lanes, and 

volume-delay function (Cross_FT_AT.bin) provides the lanes 

capacity and the calibration parameters. Table 3, 4, and 5 

describe the attributes of this table and the values which are 

added to each segment in Table 1 based on the Area Type 

and Facility type of that segment.  

Turn penalty database (Table 6) allows the model to identify any turn restrictions within the network.   

The turn penalties in the BTPO TDM are related to free-flow right turn lanes.    

The last added item to the output HighwayNetwork.dbd is a table which the traffic counts from 2015 

which will be used in the validation stage of the process. Table 7 describes the attributes appended to 

the highway network (Table 1).    

Figure 4 displays the number of lanes in both the AB and BA direction along with the posted speed limit 

and Area Types for each street segment identified as a collector, arterial, or interstate.   

Why are the field names so funny 

looking?  TransCAD allows for long 

field names but ARCGIS only allows 

10-digits which limited to naming 

convention.  The shorted names are 

used in the document because they 

are used in the model.  Some are 

more than 10-digits but most are 

kept to that limit. A description of 

these names is provided in table 

format. 
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Figure 3- Traffic Analysis Zones 
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Table 2- Input and Output Table of the Initialization Stage 

Input/Output  File Name Description  

input  Input \ HighwayNetwork_<date>.
dbd 

Highway Database  

input  Input \ Cross_FT_AT.bin Capacities by Area and Facility 
Types 

input  Input \ turn penalty.dbf Turn Penalty or Prohibition Table 

Output  Output\ HighwayNetwork.dbd Highway Database ɀ includes  
(output)  

Output  Output\ network.net Highway Network 

 

Table 3- List of Attributes in the Cross_FT_AT.bin File 

Field  Description  Example 

ATFTLookup  Area Type * 100 + Facility Type 102 

AreaType  1 = Rural, 2 = Urban, and 3 = CBD   1 

FacilityType  0  =  Centroid Connector, 1 = Local, 2 = Collector , 3 = 
Minor Arterial, 4 = Principal Arterial, 5 = Ramp and 6 =  
Interstate 

 2 

Capacity Capacity for this area type 450 

Jparameter  Volume delay function calibration parameter (Akcelik J 
Parameter) 

0.08 

LinkDelay  Percent of link control delay (intersection delay + other 
delay) 

0.05 

 

Table 4 - Area Type Definition 

Area Type  Density per Square Mile Area Type Description 

1 Below 1,000 Rural 

2 1,000 - 7,000 Urban 

3 Above 7000 CBD 
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Table 5 - Cross_FT_AT.bin File 

ATFTLookup AreaType FacilityType Capacity JParameter LinkDelay 

300 3 0 9999 0 0 

301 3 1 450 1 0.05 

302 3 2 500 0.8 0.1 

303 3 3 625 0.6 0.04 

304 3 4 725 0.4 0.07 

305 3 5 850 0.1 0.2 

306 3 6 850 0.1 0.09 

200 2 0 9999 0 0 

201 2 1 500 1 0.05 

202 2 2 525 0.8 0.05 

203 2 3 700 0.6 0.08 

204 2 4 825 0.4 0.06 

205 2 5 850 0.1 0.09 

206 2 6 850 0.1 0.09 

100 1 0 9999 0 0 

101 1 1 625 1 0.05 

102 1 2 650 0.8 0.05 

103 1 3 750 0.6 0.05 

104 1 4 850 0.4 0.1 

105 1 5 950 0.1 0.15 

106 1 6 1250 0.1 0 

 

Table 6- List of Attributes in the Turn Penalty.dbf File 

FROM_ID TO_ID PENALTY INTERS_ID LEFT RIGHT STRAIGHT UTURN 

579 581 -- 3198 0 1 0 0 

581 579 -- 3198 1 0 0 0 

1490 1483 -- 4647 0 1 0 0 

1484 1493 -- 4466 0 1 0 0 

1495 1494 -- 3143 0 1 0 0 

4619 1505 -- 1223 0 1 0 0 

1784 4619 -- 1223 0 1 0 0 

3463 3466 -- 2569 0 1 0 0 

1696 1517 -- 1238 0 1 0 0 

1695 1674 -- 1239 0 1 0 0 

1721 1699 -- 1335 0 1 0 0 

1722 1721 -- 3050 0 1 0 0 

3110 3109 -- 3050 0 1 0 0 

3108 3084 -- 2318 0 1 0 0 
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FROM_ID TO_ID PENALTY INTERS_ID LEFT RIGHT STRAIGHT UTURN 

3523 3521 -- 2608 0 1 0 0 

1150 4614 -- 886 0 1 0 0 

1152 1148 -- 885 0 0 0 1 

1353 1351 -- 1099 0 1 0 0 

206 325 -- 205 0 1 0 0 

923 924 -- 757 0 0 0 1 

1160 1161 -- 892 0 0 0 1 

1639 1633 -- 2876 0 0 0 1 

2379 2375 -- 4121 0 1 0 0 

 

Table 7- List of Attributes Appended to the HighwayNetwrok.dbd File 

Field_Name Description 

Total_15 Average Annual Traffic Volume 24-Hour Both Directions 

AB_15 Average Annual Traffic Volume 24-Hour AB Direction 

BA_15 Average Annual Traffic Volume 24-Hour BA Direction 

AM_Total_15 Average Annual Traffic Volume AM Peak (07:00 - 08:00) Both Directions 

AM_AB_15 Average Annual Traffic Volume AM Peak (07:00 - 08:00) AB Direction 

AM_BA_15 Average Annual Traffic Volume AM Peak (07:00 - 08:00) BA Direction 

Noon_Total_15 Average Annual Traffic Volume Noon Peak (12:00 - 13:00) Both Directions 

Noon_AB_15 Average Annual Traffic Volume Noon Peak (12:00 - 13:00) AB Direction 

Noon_BA_15 Average Annual Traffic Volume Noon Peak (12:00 - 13:00) BA Direction 

PM_Total_15 Average Annual Traffic Volume PM Peak (17:00 - 18:00) Both Directions 

PM_AB_15 Average Annual Traffic Volume PM Peak (17:00 - 18:00) AB Direction 

PM_BA_15 Average Annual Traffic Volume PM Peak (17:00 - 18:00) BA Direction 

VMT_15 Vehicle Miles Traveled computed from Length and Total_15 fields 

AB_FFTime Free flow time in the AB Direction computed from Length and 
PostedSpeed_AB fields 

BA_FFTime Free flow time in the BA Direction computed from Length and 
PostedSpeed_BA fields 

ATFT Area Type * 100+ Facility Type 

AB_Hourly_Capacity Hourly capacity in the AB direction 

BA_Hourly_Capacity Hourly capacity in the BA direction 

AB_Daily_Capacity Daily capacity in the AB direction 

BA_Daily_Capacity Daily capacity in the BA direction 

VDFParameter Volume delay function parameter 

AB_ZeroFlowDelay Link control delay * Free flow time in AB direction 

BA_ZeroFlowDelay Link control delay * Free flow time in AB direction 
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Figure 4- Number of Lanes, Speed Limit, and Area Type for the Highway Network 

 






































































































