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E XECUTIVE S UMMARY  

 

Process Overview  

 
The Lincoln MPO Travel Model is a tool used by the Lincoln MPO to forecast travel patterns in the City of 
Lincoln and the surrounding areas in Lancaster County. The primary purpose of the travel model is to 
ǎǳǇǇƻǊǘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ athΩǎ ƭƻƴƎ-range transportation plan. The travel model can also be 
used to test the outcomes of specific land use or roadway changes in the short- or long-term. The model 
also includes limited transit and non-motorized analysis capabilities. The base year selected for the 
model is 2009, with a forecast year of 2040 and an interim year of 2025. 
 
The Lincoln MPO Travel Model utilizes a traditional four-step modeling process, as demonstrated in the 
flowchart on the following page. This process addresses all person trips, including trips made using 
transit and non-motorized modes (walk and bicycle). The updated model includes AM and PM peak 
periods and an off-peak period, which are combined to produce total daily traffic volumes. Post 
processing tools produce useful information, such as a summary report, adjusted model volumes, and 
intersection turn movement estimates. The entire process is automated and can be managed from a 
scenario management system within the TransCAD software platform. Automation has been 
implemented using GI{5YΣ ¢Ǌŀƴǎ/!5Ωǎ ǇǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜΦ  
 
This document provides detailed information about the processes and parameters contained in the 
Lincoln MPO Travel Model. Each chapter focuses on a specific model input or model step, beginning 
with the input roadway network and continuing with descriptions of the four-step modeling process 
(Trip Generation, Trip Distribution, Mode Split, and Traffic Assignment). Base year model validation 
measures associated with each of the four model steps are discussed in the corresponding chapters, 
ǿƛǘƘ ŀ ŘȅƴŀƳƛŎ ǾŀƭƛŘŀǘƛƻƴ ǇǊƻŎŜǎǎ ŘŜǎŎǊƛōŜŘ ƛƴ ŀ ǎŜǇŀǊŀǘŜ ŎƘŀǇǘŜǊΦ Lƴ ŀŘŘƛǘƛƻƴΣ ŀ ¦ǎŜǊΩǎ DǳƛŘŜ ƛǎ 
ǇǊƻǾƛŘŜŘ ǳƴŘŜǊ ŀ ǎŜǇŀǊŀǘŜ ŎƻǾŜǊΦ ¢ƘŜ ¦ǎŜǊΩǎ DǳƛŘŜ ǇǊƻǾƛŘŜǎ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǳǎƛƴƎ ǘƘŜ ǘǊŀǾŜƭ 
model software and datasets. 
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Lincoln MPO Travel Model Process Flowchart 
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Validation Overview  

 
The chapters in this report describe the parameters, process, and validation for each model step. 
Validation results are summarized here for easy reference. 
 
Trip Generation Validation  

 
While production rates are applied using a cross classified approach, it is often useful to consider 
simplified trip generation rates (e.g., total average trips per household).Table ES.1 shows a summary of 
total trips per household. Table ES.2 compares the distribution of trips by purpose to the distribution 
ranges in the TMIP Model Validation and Reasonableness Checking Manual. 
 

Table ES.1: Summarized Trip Productions per Household 
 

Purpose Total Person Trips 
Person Trips per 

Household 
% of Person Trips 

Vehicle Trips per 
Household 

HBW 308,634 2.7 18% 2.4 

HBS 220,532 2.0 13% 1.4 

HBR 185,840 1.6 11% 1.0 

HBO 497,450 4.4 29% 2.6 

HBNW (Subtotal) 903,822 8.0 53% 5.0 

WBO 138,242 1.2 8% 1.0 

OBO 370,292 3.3 22% 2.1 

NHB (Subtotal) 508,534 4.5 30% 3.1 

Total 1,720,990 15.2 100% 10.5 

 
 

Table ES.2: Distribution of Trips by Purpose 
 

Trip Purpose 
TMIP Validation 

Manual 

Lincoln MPO Model 
(2009) - Total 
Person Trips 

Lincoln MPO Model 
(2009) - Motorized 

Person Trips 

Lincoln MPO Model 
(2009) - Motorized 

Person Trips 
Excluding HBU 

HBW 17.9 - 27.0% 17.3% 17.7% 18.2% 

HBNW 47.0 - 53.8% 54.2% 53.7% 52.4% 

NHB 22.6 - 31.3% 28.5% 28.5% 29.3% 
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Trip Distribution Validation  

 
Trip distribution has been calibrated for home-based work (HBW) trips using worker flow data from the 
2000 Census Transportation Planning Package (CTPP). Figure ES.1 compares model results with observed 
data. Tables ES.3 and ES.4 show average modeled trip lengths and intrazonal trip percentages by trip 
purpose. 
 

Figure ES.1: Trip Length Distribution Curves 
 

 
 
 

Table ES.3: Modeled Average Trip Lengths 
 
Time 

Period 
Measure 

HBW 
(Low) 

HBW 
(Med) 

HBW 
(High) 

HBS HBR HBU HBO WBO OBO 

Off-
Peak 

Distance (Miles) 5.6 7.5 8.1 4.5 3.4 4.4 3.5 3.5 3.7 

Time (Minutes) 11.7 14.2 15.2 9.7 7.2 10.8 7.7 7.5 7.9 

Implied Speed (MPH) 28.4 31.5 31.9 29.0 28.1 28.5 24.8 27.6 28.4 

Peak 

Distance (Miles) 5.7 7.5 8.0 4.5 3.4 4.4 3.5 3.5 3.7 

Time (Minutes) 14.5 15.5 16.5 9.7 7.2 10.8 7.7 7.5 7.9 

Implied Speed (MPH) 23.5 29.1 29.0 28.1 28.5 24.8 27.6 28.4 28.6 
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Table ES.4: Intrazonal Trip Percentages 
 

Time Period 
HBW 
(Low) 

HBW 
(Med) 

HBW 
(High) 

HBS HBR HBU HBO WBO OBO 

Off-Peak 0.02% 0.29% 0.24% 3.50% 4.31% 0.00% 4.77% 7.39% 8.70% 

Peak 0.02% 0.29% 0.34% 3.83% 4.69% 0.00% 5.15% 8.11% 9.44% 

 
 
Mode Split Validation  

 
Mode split is applied separately for non-motorized and motorized trips. Non-motorized trips were 
calibrated to a percentage of trips based on CTPP data and a pivot-point analysis using borrowed data. 
Total transit trips were calibrated to match observed transit ridership data. Mode share targets and 
results are shown in Table ES.5. 
 

Table ES.5: Mode Share Targets and Results 
 

Mode HBW HBS HBR HBU HBO WBO OBO Total 

Bicycle Mode Share Targets 1.2% 2.0% 0.7% 19.5% 0.7% 0.9% 0.6% n/a 

Bicycle Mode Share Results 1.0% 1.7% 0.9% 17.7% 0.9% 0.6% 0.5% 1.5% 

Bicycle Trip Results 3,036 3,774 1,676 10,861 4,793 793 1,939 26,872 

Pedestrian Mode Share Targets 2.9% 1.7% 6.0% 3.5% 6.0% 6.1% 5.5% n/a 

Pedestrian Mode Share Results 2.2% 2.1% 4.6% 5.1% 5.2% 5.6% 5.8% 4.4% 

Pedestrian Trip results 6,655 4,866 8,800 3,106 26,690 8,011 22,440 80,568 

Transit Trip Target n/a 4,498 

Transit Trip Results 1,827 220 186 1,531 550 36 103 4,453 

Transit Trip Shares 0.6% 0.1% 0.1% 2.5% 0.1% 0.0% 0.0% 0.2% 

 
 
Traffic Assignment Validation  

 
Traffic assignment validation is explored in detail in Chapters 5 and 6. The most frequently referenced 
validation measures are provided in the tables and figures below. 
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Table ES.6: Regional Activity Validation 
 

Link Type 
Number of 

Counts 
Model Volume / 
Count Volume 

Model VMT / 
Count VMT 

Target 

Freeway 22 2.5% -1.4% +/- 7% 

Expressway 16 4.5% -6.7% +/- 7% 

Principal Arterial 115 2.3% -2.5% +/- 10% 

Minor Arterial 292 -0.1% 0.7% +/- 15% 

Urban and State Collectors 32 -14.7% -16.5% +/- 25% 

Rural Collectors and Local Streets 52 -40.4% -55.6% n/a 

CBD 10 0.9% -1.1% n/a 

Urban 202 -0.6% 0.5% n/a 

Suburban 199 3.2% -1.6% n/a 

Rural 118 -5.7% 2.6% n/a 

Total 529 0.5% 0.0% +/- 5% 

 
 

Table ES.7: Model % Root Mean Square Error 
 

Link Type 
Number of  

Counts 
% RMSE Validation Target 

Freeway 22 10.4% 30% 

Expressway 16 13.3% 30% 

Principal Arterial 115 16.5% 30% 

Minor Arterial 292 29.8% 40% 

Urban and State Collectors 32 41.7% 50% 

Rural Collectors and Local Streets 52 140.9% n/a 

CBD 10 16.4% n/a 

Urban 202 22.6% n/a 

Suburban 199 24.2% n/a 

Rural 118 37.5% n/a 

Total 529 25.1% 40% 
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Figure ES.2: Screenline Error Values 
 

 
 

Figure ES.3: Model Count/Volume Comparison 
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Chapter 1: Roadway Network  

 

CONTEXT AND B ACKGROUND  

 
The roadway network contains basic input information for use in the travel demand model and 
represents real-world conditions for the 2009 base year. The roadway networks are used in the model 
to distribute both motorized and non-motorized trips and to route automobile trips. In the GIS 
environment used by the model, the networks are databases in which assorted information can be 
stored and managed. In addition, the networks provide a foundation for system performance analysis 
including vehicle miles of travel, congestion delay, level of service, and other performance criteria. This 
chapter describes the network attributes and lookup tables for the roadway networks used in the 
Lincoln MPO Travel Model. The assumptions and parameters identified herein were identified during 
ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ƳƻŘŜƭΩǎ нллф ōŀǎŜ ȅŜŀǊ ƴŜǘǿƻǊƪΣ ōǳǘ ƎŜƴŜǊŀƭƭȅ ŀǇǇƭȅ ǘƻ ŀƭƭ ƳƻŘŜƭ ȅŜŀǊ ƴŜǘǿƻǊƪǎΦ  
 
The roadway network is a GIS-based representation of the street and highway system in the Lincoln 
area. It operates both as an input database containing roadway characteristics (such as facility type, 
number of lanes, area type, etc.) and as a data repository that can be used to store and view travel 
model results. The roadway network is one of the foundational components of the Lincoln MPO Travel 
Model as it represents the supply side of the travel demand/transportation system relationship. As such, 
establishing and reviewing detailed network attribute data was critical to the model development. 
 
The Lincoln MPO Travel Model roadway network contains the 2009 base year network, but is structured 
to contain data for multiple timeframes and can be expanded to include forecast year improvements or 
alternatives. It is designed to accommodate future horizon year networks, including 2040 and other 
interim years, as desired. The model is capable of representing the 2009 base year, existing plus 
committed networks, plan forecast networks, interim horizon year networks, and any other network 
scenarios within a single network database. In addition, the network is structured so that localized 
alternatives can be represented within the same file. These alternatives can be activated and 
deactivated based on the year of analysis and the desired infrastructure scenario using the scenario 
management system that forms the basis of the travel model user interface.  
 

R OADWAY N ETWORK D EVELOPMENT  

 
The 2009 roadway network is based on the street centerline layer maintained by Lincoln/Lancaster GIS 
and on the roadway network from the previous version of the model. The underlying network 
geography is based on a snapshot of the Lincoln/Lancaster GIS street centerline file from August 2010, 
which was then populated with network variables from the previous model roadway network using a 
spatial join. Centroid connectors were then added to the roadway network and the resulting network 
was processed to include turn prohibitions, to combine multiple short links into longer links where 
appropriate, and to properly represent grade separations.  
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Transfer of Network Attributes  

 
Attributes listed in Table 1.1 were transferred from the previous travel model network to the updated 
GIS-ōŀǎŜŘ ǘǊŀǾŜƭ ƳƻŘŜƭ ƴŜǘǿƻǊƪ ǳǎƛƴƎ ǘƘŜ ǎǇŀǘƛŀƭ άǘŀƎέ ŦŜŀǘǳǊŜ ƛƴ ǘƘŜ ¢Ǌŀƴǎ/!5 ǎƻŦǘǿŀǊŜ ǇŀŎƪŀƎŜΦ ¢Ƙƛǎ 
procedure matches network links in two separate layers based on their spatial proximity and similarity. 
Results of the automated tagging process were then reviewed visually and corrections were made as 
necessary to ensure the correct transfer of attributes. 
 

Table 1.1: Network Attributes Transferred from the Previous Model 
 

Previous Model 
Attribute Name 

Updated Model 
Attribute Name 

Description 

FUNCLASS FT_09 Functional Classification / Facility Type 

AREATYPE AT_09 Link Area Type 

ABLANES / BALANES AB_LN_09 / BA_LN_09 Directional Number of Lanes 

CLANE CTMED_09 Identifies Presence of Center Turn Lane or Median 

ABPARKING / BAPARKING ABPRK_09 / BAPRK_09 Identifies Presence of on-Street Parking 

UNPAV UNPAV_09 Identifies Unpaved Links 

Note: Attribute naming conventions in the updated model are documented in the Roadway Network Structure 
section of this document. 

 
 
The GIS street centerline layer contains a number of additional attributes that describe the existing 
roadway system. These attributes include street names, posted speeds, identification of one-way 
streets, and other information. Several of these attributes, including posted speed limit data and the 
variable identifying one-way streets, have been used in the model. Other fields in the centerline file, 
such as street name data, have been retained for reference, but are not used by the travel model. 
 

Centroid Connectors  

 
Centroid connectors represent local and/or residential street systems that are too detailed for modeling 
purposes. Centroid connectors are not coded along actual streets, but are the means through which trip 
and other data at the traffic analysis zone (TAZ) level are attached to the street system. Initially, centroid 
connectors were placed liberally on the roadway network to ensure that sufficient nodes were present 
to allow for flexibility in centroid connector placement. In model validation, the number of centroid 
connectors for each zone was generally reduced. Centroid connectors were added, removed, or 
ŀŘƧǳǎǘŜŘ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ƳƻŘŜƭΩǎ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ƭƻŎŀƭƛȊŜŘ ƭƻŀŘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΦ Centroids were placed 
to be consistent with the actual access points identified by the GIS street centerline file and aerial 
photography. 
 

Link Consolidation  

 
The GIS street centerline layer on which the TransCAD roadway network is based includes a separate 
link for every roadway in Lancaster County. The layer contains local and residential streets, as well as 
local intersection nodes. While the inclusion of local intersection nodes is accepted practice for 
maintaining GIS data, it can lead to a large number of very short arterial and collector links. An excess of 
short link data can be problematic for travel modeling purposes because such short links are difficult to 
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maintain and edit. Furthermore, it is difficult to display link-level data such as network attributes and 
travel model results on these short links. To account for this, the Lincoln MPO Travel Model network 
consolidates links by merging multiple short links with identical attributes into longer links. 
 
Prior to link consolidation, it was necessary to identify model-level links, including all collector, arterial, 
and highway links and some local streets that serve important activities. The remaining local residential 
links were removed from the roadway network. 
 
Link consolidation was performed by joining groups of links with identical attributes. Only groups of links 
between model-level intersections, including centroid connector intersections, were merged, resulting 
in a roadway network that contains only as many links as are required to adequately represent modeled 
network links. Table 1.2 lists the attributes that were monitored in the consolidation process; other 
attributes present on the GIS street centerline file were not closely monitored. When merging links with 
different attributes in the fields that were not monitored, the first value encountered in the process was 
retained. 
 

Table 1.2: Attributes Monitored during Link Consolidation 
 

Attribute Name Attribute Description 

STNAME Street Name 

FT_09 Facility Type 

AT_09 Link Area Type 

AB_LN_09 / BA_LN_09 Directional Number of Lanes 

CTMED_09 Identifies Presence of Center Turn Lane or Median 

ABPRK_09 / BAPRK_09 Identifies Presence of On-Street Parking 

UNPAV_09 Identifies Unpaved Links 

SPLM_09 Speed Limit 

Jurisdiction City, County, or State Jurisdiction 

 
 

GIS Consistency  

 
Because the TransCAD network is based on a snapshot of the GIS street centerline file, it was desirable 
to maintain a link between the TransCAD network and the current version of the GIS street centerline 
file to allow travel model results to be easily transferred to the current street centerline file. Two 
options (described below) were initially provided for consideration, with the first option being selected 
for use in the updated model. 
 

1. Unique Model Identifier: A unique model identifier can be placed on each travel model network 
link. The same value can then be placed on all corresponding links in the street centerline file. In 
cases where street centerline links have been merged, multiple links in the street centerline file 
will have matching values. All links in the TransCAD network will have unique values. 
 

¶ Pros: This approach will maintain a consistent and definitive link between the model 
and GIS street files. 
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¶ Cons: This approach will require careful maintenance of both the model and GIS street 
files. If links are split in the travel model, it will be necessary to update the unique model 
identifier in both the TransCAD network and the Lincoln/Lancaster GIS street centerline 
file. A set of network editing protocols can be developed to ensure that consistency is 
maintained. 
 

2. Spatial Join: A spatial join or TransCAD άǘŀƎέ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǇƭŀŎŜ ¢Ǌŀƴǎ/!5 ƳƻŘŜƭ ǾŀƭǳŜǎ ƻƴ ǘƘŜ 
GIS street centerline layer on an as-needed basis. 
 

¶ Pros: This method will not require coordination between the Lincoln MPO and 
Lincoln/Lancaster GIS each time model network edits require splitting or adding of links. 
 

¶ Cons: It is possible that a small number of links will not be filled properly using this 
approach. The potential for errors increases with splitting, joining, and relocation of 
links. A set of network editing protocols can be developed to reduce the potential for 
errors. 

 

Turn Penalties  

 
Two primary types of turn penalties can be included in the network. Specific (localized) turn penalties 
represent known turn penalties or prohibitions at individual locations. Global turn penalties represent 
the increased amount of time required to make a left or right turn rather than traveling straight through 
an intersection. The updated model does not utilize global turn penalties, but does prohibit U-turns. The 
inclusion of specific turn penalties in the roadway network is described below. 
 
The Lincoln MPO Travel Model has been calibrated and validated without the use of specific turn 
penalties. When used, individual turn penalties represent the existing level of congestion at particular 
intersections that may or may not exist in the future, especially if operational improvements are made. 
While it is possible to adjust specific turn penalties for future conditions based on planned intersection 
or signal timing improvements, this task is beyond the capability or desire of most planning agencies. 
Maintenance of specific turn penalties can be a time consuming task, and detailed plans for 
intersections and traffic signal timings in a 30-year forecast scenario do not often exist.  
 
Turn prohibitions, meanwhile, are a valuable addition to a travel model. Turn prohibitions are used in 
locations where turns (typically lefts) are prohibited entirely. An inventory of existing turn prohibitions 
was provided by Lincoln/Lancaster GIS. This turn penalty data was transferred to a TransCAD turn 
penalty file for use in the model.  
 

Grade Separation  

 
The GIS street centerline file does not inherently represent grade separation. At locations where grade 
separations are present (e.g., freeway overpasses), the centerline file represents the intersections with a 
simple connected node. While this representation is common in GIS street files, the TransCAD model 
requires that these nodes to be disconnected to prevent the model from routing vehicles through these 
nodes as if they were at-grade intersections. The locations of grade separations are maintained by 
Lincoln/Lancaster GIS in a separate layer. This information was transferred to the TransCAD network and 
used to modify the network structure accordingly. 
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The modified geographic file contains the following types of nodes: 
 

¶ Intersection Nodes ς Nodes at which all connected links intersect. 
 

¶ Grade Separated Nodes (Removed) ς Nodes at which one or more grade separated facilities 
exist. In most cases, nodes have been removed entirely at these locations, leaving two 
disconnected links.  
 

¶ Grade Separated Nodes (Retained) ς Nodes at which one or more grade separated facilities 
exist. Wherever possible, nodes have been removed entirely at these locations, leaving two 
disconnected links. However, in some cases, it was necessary to retain one or more nodes in the 
network at grade-separated locations to accurately maintain network data. 

 

¶ Shape Nodes ς Nodes to which only two links are connected. Grade separation does not occur 
at any of these nodes. 

 

¶ Endpoint Nodes ς Nodes to which only one link is connected. Grade separation does not occur 
at these nodes. 

 

R OADWAY N ETWORK S TRUCTURE  

 
The structure of the Lincoln MPO roadway network was designed to be a flexible data repository and to 
host input and output data required by the travel model. This section describes the network file 
structure and defines attributes that are populated on the network. Input attributes and some output 
attributes are discussed herein. Additional output variables created by subsequent model steps are 
discussed in the associated chapters. 
 
Input network attributes used by the travel model include facility type, area type, number of lanes, 
speed limit, parking availability, pavement status, and direction of flow. Each of these variables is 
addressed in the sections that follow. Values for these attributes have been populated on the roadway 
network file for the year 2009.  
 
The roadway network is structured to consolidate data from multiple years and scenarios in a single 
TransCAD geographic file. A description of the organizational scheme used to accomplish this 
consolidation is provided. Several illustrative examples are also provided. 
 
Year-specific input data is used to compute freeflow speed, travel time, and capacity on each link in the 
roadway network. Methods used to develop and compute these values are discussed and specific values 
are documented herein. This information is placed on a copy of the network rather than the original 
input file. The creation of a routable network as required by several TransCAD processes is also 
discussed. 
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I NPUT AND O UTPUT N ETWORKS  

 
The roadway network file contains travel model input data, and acts as a repository for both 
intermediate (e.g., speed feedback data) and final (e.g., traffic volumes) model data. For this reason, a 
separate output model network is created for each model scenario. This output network is created by 
making a copy of the input network and then modifying the network to contain the data and results 
specific to each model run. This copy of the roadway network is created and modified automatically by a 
network initialization step when the travel model is run. 
 
¢ƘŜ ƳƻŘŜƭΩǎ ŘƛǊŜŎǘƻǊȅ ǎǘǊǳŎǘǳǊŜ ŀƭƭƻǿǎ ƳǳƭǘƛǇƭŜ ƳƻŘŜƭ ƻǳǘǇǳǘ ŘƛǊŜŎǘƻǊƛŜǎ ǘƻ ŜȄƛǎǘ ŀƭƻƴƎǎƛŘŜ ŀ ǎƛƴƎƭŜ 
input directory. Each time the travel model is run, files located in the input directory are not modified by 
model macros. Instead, if a file is to be modified it will be copied to an output directory and only the 
copy will be modified.  
 
This approach has several benefits, including the following: 
 

1. All input files are located in one standardized location, making it easy to identify files when edits 
are required. 

 
2. Because input files are not modified by the travel model macros, important data present within 

input files will not be inadvertently overwritten by travel model macros. 
 
3. Since all output files related to a particular model run will be maintained in a single directory, 

there will be no confusion about which model scenario is represented by each file. 
 
An example directory structure containing travel model input and output files is shown in Figure 1.1. 
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Figure 1.1: Example Model Run Directory Structure 
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M ULTI -YEAR AND A LTERNATIVE 

N ETWORK S TRUCTURE  

 
The Lincoln MPO roadway network is designed to store roadway data representing different years in 
one consolidated network layer. To accomplish this, selected network attribute names are appended 
with a two- through four-digit suffix representing a particular year. By representing multiple networks in 
one network file, consistency between baseline and forecast networks is enforced. Furthermore, this 
approach eliminates the need to edit multiple network files when making changes to a baseline or 
interim year network. 
 
In addition, the network structure allows for the representation of alternative roadway projects such as 
roadway widening, realignments, and new facilities that are not tied to a specific network year. These 
alternatives can be activated or deactivated individually or in groups, regardless of the network year 
that has been selected. While there are some limitations with respect to alternatives sharing the same 
link, this capability can be a valuable tool when evaluating alternatives with the travel model. These 
limitations and strategies to overcome them are described below. 
 

Representation of Networks by Year  

 
Each attribute that can vary from year to year (e.g., facility type, area type, number of lanes, direction of 
flow, etc.) is represented in the roadway network by an attribute containing a two- through four-digit 
numerical suffix. When a particular network is selected for use in the travel model, only those attributes 
with a suffix matching the selected year are used by the travel model. Of utmost importance is the 
ŦŀŎƛƭƛǘȅ ǘȅǇŜ ŀǘǘǊƛōǳǘŜΦ LŦ ǘƘƛǎ ŀǘǘǊƛōǳǘŜ ƛǎ ōƭŀƴƪ ƻƴ ŀ ƭƛƴƪ ŦƻǊ ŀ ǇŀǊǘƛŎǳƭŀǊ ȅŜŀǊΣ ǘƘŀǘ ƭƛƴƪ ǿƛƭƭ ōŜ άŎƭƻǎŜŘέ ǘƻ 
traffic (i.e., will not exist) in the network when that year is selected. If a valid facility type value is found, 
then the remaining attributes specified for that year will be referenced by the travel model. 
 
The roadway network initially contained data only for the year 2009; ultimately, the network will 
contaiƴ ŦƻǊŜŎŀǎǘ ȅŜŀǊ Řŀǘŀ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ athΩǎ нлпл [ƻƴƎ wŀƴƎŜ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ tƭŀƴ ό[w¢tύΦ Lǘ ƛǎ 
often necessary to consider multiple interim or buildout year networks (e.g., 2012 or 2050) in addition 
to the existing and plan forecast networks. Additional network years can be added at any time using the 
following steps: 
 

1. Add new columns to the network link and node tables that will 
represent the additional network year (e.g., FT_12, AT_12, etc.); 
 

2. Move these columns so that they are in a convenient location (e.g., 
between the 2009 and 2040 data columns); 
 

3. Fill these columns with data from the corresponding attributes for 
either 2009 or 2040; and 
 

4. Adjust the data as necessary. 
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Because this is a commonly performed task, a utility was developed that automatically performs steps 1 
thorough 3 listed above. If alternatives are present in the network file, the utility will also allow the user 
to select the alternatives to include in a newly created network year. The utility can also be used to 
delete all attributeǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀ ǇŀǊǘƛŎǳƭŀǊ ȅŜŀǊΦ ¢ƘŜ ά9Řƛǘ bŜǘǿƻǊƪ ¸ŜŀǊέ ǳǘƛƭƛǘȅ ƛǎ ŀŎŎŜǎǎƛōƭŜ ŦǊƻƳ 
the model dialog box. 
 

Representation of New Facilities  

 
The network structure allows for the representation of roadway facilities that do not currently exist in 
the network but are planned for future construction. For example, if a new roadway is planned to be 
built by 2040, it could be represented in the 2040 roadway network but not in the base year roadway 
network. To implement this, the roadway is added as a new link to the network layer. The new link is not 
assigned a facility type for the base year, but is assigned a facility type for the year 2040. When the 
travel model is run, only links with a valid facility type are considered by model components that 
reference the roadway network.  
 

Representation of Network Alternatives  

 
Roadway network alternatives provide a mechanism for testing localized network changes either 
individually or in combination without creating an additional network. Roadway network alternatives 
are specified by a set of attributes with the suffix AL (e.g., FT_AL, AT_AL, etc.) and by attributes named 
ALT and ALT2, as follows: 
 

¶ The fields with an AL suffix represent the network attributes used when an alternative is 
activated; and 

¶ ¢ƘŜ ά![¢έ ŀƴŘ ά![¢нέ ŦƛŜƭŘǎ ƛŘŜƴǘƛŦȅ ǘƘŜ ŀƭǘŜǊƴŀǘƛǾŜ ƴǳƳōŜǊ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŜŀŎƘ ƭƛƴƪΦ  
 
If a particular alternative has been activated prior to a model run, the values in fields containing the AL 
suffix will override other network attributes on links where ALT or ALT2 match a selected alternative. 
¢ƘŜ ǎƛŘŜōŀǊ ŜƴǘƛǘƭŜŘΣ άbŜǘǿƻǊƪ {ǘǊǳŎǘǳǊŜ 9ȄŀƳǇƭŜέ ŦǳǊǘƘŜǊ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ƴŜǘǿƻǊƪ 
alternatives. The Network Attribute Selection section describes the stepwise procedure used to process 
network attributes. 
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Network alternatives can represent scenarios in which roadway attributes differ or scenarios in which 
roadways are constructed or removed. For example, an alternative might represent a proposed roadway 
widening project that is not included in the 2040 roadway network, but could be included as an 
alternative for testing purposes. After adding this one alternative, model scenarios could then be 
created that: 

 
1. Represent the base-year network without the roadway widening,  
2. Represent the base-year network with the roadway widening,  
3. Represent the 2040 network without the roadway widening, or 
4. Represent the 2040 network with the roadway widening. 

 
As with network attributes that vary by year, absence of facility type data will result in a link being 
omitted from consideration in the travel model. It is possible to represent the closure of a roadway by 
activating an alternative with a null value for FT_AL on a particular roadway link. This method is also 
useful to simulate a roadway that is realigned. 
 
This structure does have some limitations. Only two alternatives can occupy the same link, as limited by 
ǘƘŜ ǘǿƻ ŦƛŜƭŘǎ ά![¢έ ŀƴŘ ά![¢нΦέ !ƭǎƻΣ ƻƴƭȅ ƻƴŜ ǎŜǘ ƻŦ ŀƭǘŜǊƴŀǘƛǾŜ ŀǘǘǊƛōǳǘŜǎ Ŏŀƴ ƻŎŎǳǇȅ ǘƘŜ ǎŀƳŜ ƭƛƴƪΣ ŀǎ 
ƭƛƳƛǘŜŘ ōȅ ǘƘŜ ƻƴŜ ǎŜǘ ƻŦ ŀǘǘǊƛōǳǘŜǎ ǿƛǘƘ ŀƴ ά![έ ǎǳŦŦƛȄΦ 
 
  

 

NETWORK STRUCTURE EXAMPLE 
 

To illustrate the concept behind the network structure, a simplified example link data table is shown below. 
This table only shows facility type information. Lane, speed override, and area type information follow a similar 
theme. In this example network: 
 

¶ Link 100 exists as a principal arterial (FT = 3) in 2009 and all subsequent years. 

¶ Link 200 is programmed as a principal arterial (exists in 2012 and later). 

¶ Link 300 is planned to be built as a minor arterial (FT = 4) by 2040. 

¶ Link 300 is instead built as a collector (FT = 5) if Alternative 1 is activated. 

¶ Link 400 is a new facility to be built as a minor arterial if Alternative 2 is activated. 

¶ Link 500 exists in 2009 and all future years as a minor arterial, but is closed if Alternative 3 is activated. 
 

EXAMPLE LINK DATASET 
 

ID FT_09 FT_12 FT_40 FT_AL ALT 

100 3 3 3 -- -- 

200 -- 3 3 -- -- 

300 -- -- 4 5 1 

400 -- -- -- 4 2 

500 4 4 4 -- 3 
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These limitations are of particular concern in a scenario in which a road currently exists as a 2-lane 
facility and is being considered for widening to 4 or 6 lanes. While this scenario cannot be readily 
represented in the network alternative structure, it can be represented using either one of two 
suggested options: 
 

1. CreaǘŜ ŀ ǎŜǇŀǊŀǘŜ ƴŜǘǿƻǊƪ ȅŜŀǊ όŜΦƎΦΣ άлф²пέ ƻǊ Ϧпл²пέύ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ǊƻŀŘ ŀǎ ŀ п-lane 
facility. Create an alternative that represents the road as a 6-lane facility; or 

 
2. Create an alternative that represents the facility as a 4-lane facility. To run the alternative as a 6-
ƭŀƴŜ ŦŀŎƛƭƛǘȅΣ ƳŀƪŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪ ŀƴŘ ŎƘŀƴƎŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƭŀƴŜǎ όƛƴ ǘƘŜ ά![έ 
attributes) to six before running the model. 

 

Network Attribute Selection  

 
Year- and alternative-specific network attributes are selected for use in 
the travel model based on user selections. The scenario manager that 
drives the travel model interface maintains user selections regarding 
network year and network alternatives. Once these selections have 
been made, the automated network initialization step will apply 
network attributes according to user selections. The following process is 
used to assign attribute values to the network for use in the travel 
model. 

 
When running the travel model, the user must select a network 
year. The scenario manager will allow selection of any year for 
which a complete set of data is present in the roadway network. 
Specifically, the user will be able to select any year for which all of 
the required year-specific fields are present in the roadway 
network file. User selections are saved with a model scenario that 
is accessible from the model interface. 
 

1. The user may opt to activate specific numbered alternatives present in the roadway network. A 
list of available alternatives is generated by identifying unique values present in the ALT and 
ALT2 fields. Each unique value is initially identified as an inactive alternative, but may be set to 
active by the user. Alternative selections made by the user are saved with a model scenario that 
is accessible from the model interface. 

 
2. The network initialization step makes a copy of the input network file and places it in an output 

directory specified by the user. One new field is created for each year-specific attribute, but 
without the year-specific suffix (e.g., FT, AT, etc.). The field Dir is already present in the network, 
so it is not recreated. However, it is modified in the next step.  

 
3. Each new field is populated with data from the corresponding year-specific field matching the 

network year selected by the user. For example, if the network year is set to 2012, the field FT 
will be filled with data in the field FT_12. Remaining fields will be populated in a similar manner. 
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4. If any alternatives have been activated, a selection set consisting only of links where either ALT 
or ALT2 matches an active alternative is created. Attributes for links in the selection set are filled 
ǿƛǘƘ Řŀǘŀ ŦǊƻƳ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ŦƛŜƭŘ ŜƴŘƛƴƎ ƛƴ άψ![έ ǿƘƛŎƘ ƻǾŜǊǿǊƛǘŜǎ ŀƴȅ Řŀǘŀ ǇǊŜǾƛƻǳǎƭȅ 
populated from the year-specific fields. For example, if Alternative 1 is selected, all links where 
ALT = 1 or ALT2 = 1 will be selected. For these links only, data in the FT field will be replaced with 
data in the FT_AL attribute, overwriting data previously read from the FT_12 attribute. 
Remaining fields would be populated in a similar manner. 

 
5. Data in the fields that do not include a suffix (e.g., FT, AT, etc.) are referenced for all subsequent 

model steps, including the speed, capacity, and volume-delay lookup procedures. 
 
 

 
 
 

  

 

DIRECTION OF FLOW 
 

Direction of flow does not fit within the attribute management scheme as well as other variables because 
the TransCAD software requires ǘƘŀǘ ŘƛǊŜŎǘƛƻƴ ƻŦ Ŧƭƻǿ ōŜ ƳŀƛƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ƴŜǘǿƻǊƪ ŦƛŜƭŘ ά5ƛǊέ ŀǘ ŀƭƭ ǘƛƳŜǎΦ 
While this requirement fits within the process used to run the model, it can cause difficulties if not addressed 
when editing the network. The following points must be remembered if the direction of flow varies on a link 
in different year or alternative networks: 
 

¶ To display directional arrows for a particular network yearΣ Ŧƛƭƭ ǘƘŜ ŎƻƭǳƳƴ ά5ƛǊέ ǿƛǘƘ ǘƘŜ ǾŀƭǳŜ ŦǊƻƳ 
the appropriate attribute (e.g., Dir_09). 

¶ The Dir field and year-specific Dir fields should be populated with a 1, -1, or 0, even for network 
years for which links are not active (i.e., year-specific FT is null). The Dir_AL field can be null, but only 
if FT_AL is also null. 

Note that these concerns apply only if the Dir attribute varies from year to year.  
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N ETWORK AT TRIBUTE L IST  

 
The roadway network contains the input attributes listed in Table 1.3. Additional fields can be added to 
the network by MPO staff or other users, as desired, using the standard tools available in the TransCAD 
software. Such fields will not be referenced by the travel model, but can be used to aid in the analysis of 
results. 
 

Table 1.3: Input Network Link Fields 
 

Field Name Description Comments 

ID TransCAD Unique ID 
Maintained automatically by 
TransCAD 

Length Link Length in Miles 
Maintained automatically by 
TransCAD 

Dir Link Direction of Flow Direction of Flow 
STNAME Street Name   
Dir_yyyy Scenario-Specific Direction Field 

yyyy represents a two through 
four-digit year code (e.g., 09, 
мнΣ орΣ ор!!ύ ƻǊ ǘƘŜ ǎǘǊƛƴƎ ά![έ 

FT_yyyy 
Scenario-Specific Facility Type (see table 1.7 for 
definition) 

AT_yyyy Scenario-Specific Area Type (see Table 1.8 for definition) 

AB_LN_yyyy  
BA_LN_yyyy 

Scenario-Specific Directional Number of Through Lanes 
(lanes that are used for parking in the off-peak periods 
are included in this value) 

CTLMED_yyyy 
Scenario-Specific Presence of a Center Turn Lane or 
Median (1 indicates the presence of a center turn lane) 

UNPAV_yyyy 
Scenario-Specific Attribute Identifying Unpaved Roads (1 
indicates an unpaved road) 

ABPRK_yyyy  
 
BAPRK_yyyy 

Scenario-Specific Attribute Identifying the Presence of 
On-Street Parking 
 
¶ Null: No On-Street Parking 
¶ 1: On-Street Parking 
¶ 2: One Through Lane is used for On-Street 

Parking during Off-Peak Hours 
 
Values not listed are treated as null values 

SPLM_yyyy Scenario-Specific Posted Speed Limit 

SIGPR_yyyy 
Identifies minor arterial links to be treated as principal 
arterial links to better represent prioritized signal timing. 

TIMEPEN_09 
Additional Travel Time Penalty in Minutes 
(recommended for use on external station links only) 

 

AB_FBAM_yyyy 
AB_FBAM_yyyy 
BA_FBOP_yyyy 
BA_FBOP_yyyy 

Scenario-specific fields used to hold speed feedback 
results. These fields are managed by the travel model 
interface. 

CƛŜƭŘǎ ŜƴŘƛƴƎ ƛƴ ά![έ are not 
present for these fields. 

ALT Primary Alternative Number 
 

ALT2 Secondary Alternative Number 
SCRLN Screenline Number for Links Crossed by a Screenline  
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Field Name Description Comments 

City_CNT 
City_DATE 
City_TYPE 
City_SITE_ID 

Information about traffic count data provided by the city 
of Lincoln and coded on the roadway network. 

 

Cnty_CNT 
Cnty_DATE 

Information about traffic count data provided by 
Lancaster County and coded on the roadway network. 

 

NDOR_CNT 
NDOR_TRUCK 
NDOR_DATE 
NDOR_TYPE 

Information about traffic count data provided by the 
Nebraska Department of Roads (NDOR) and coded on 
the roadway network. 

 

Sea_AdjFac 
Grw_AdjFac 

Seasonal and annual growth adjustment factors applied 
to traffic count data. 

 

ValCnt_09 
Traffic count data selected for validation, including 
seasonal and annual adjustments. 

 

ESTCNT_09 
Estimated traffic count used for NCHRP-255 link volume 
adjustments. 

 

BASEVOL_09 
Base year calibrated 24-hour traffic volume, used as an 
input to the NCHRP-255 link volume adjustment 
procedure. 

 

DO_NCHRP 
NCHRP-255 adjustment flag ς adjustments will only be 
ǇŜǊŦƻǊƳŜŘ ŦƻǊ ƭƛƴƪǎ ǿƛǘƘ ŀ ǾŀƭǳŜ ƻŦ άмέ ƛƴ ǘƘƛǎ ŦƛŜƭŘΦ 

 

GIS Fields 
Additional fields carried over from the original GIS street 
centerline layer. 

These fields are not required by 
the travel model and are not 
specifically documented here. 

 
 
In addition to link attributes, several attributes are required on the node layer of the roadway network 
file. Centroid nodes are identified by the ZONE attribute on the node layer. Node attributes are listed in 
Table 1.4. The node layer does not include any scenario-specific fields. 
 

Table 1.4: Input Network Node Fields 
 

Field Name Description Comments 

ID TransCAD Unique ID Maintained automatically by TransCAD. 

ZONE Traffic Analysis Zone Number 
Populated only for centroid nodes (including external station 
nodes). Null for all non-centroid nodes. 

INT_ID  Intersection ID (Optional) 
Raw modeled turn movements will be saved for nodes on which a 
value is present. This ID may be synchronized with a Synchro 
network or other traffic database. 
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FUNCTIONAL CLASSIFICATION /  

FACILITY TYPE  

 
The functional classification of each roadway link reflects its role in the street and highway system. The 
ǘŜǊƳ άŦǳƴŎǘƛƻƴŀƭ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴέ Ƙŀǎ ǎǇŜŎƛŦƛŎ ƛƳǇƭƛŎŀǘƛƻƴǎ ǿƛǘƘ ǊŜƎŀǊŘǎ ǘƻ ǘƘŜ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ ƻŦ ŦŜŘŜǊŀƭ-aid 
highway programs; but travel model networks do not always adhere to these definitions. The functional 
classification maintained on the previous model network has been applied to the current model network 
and is maintained under the variable FUNCLASS.  
 
An additional variable named Facility Type (FT) has been added to the network for use in speed, 
capacity, and volume delay parameter look-up. This additional variable will allow the facility type to be 
changed if necessary while keeping a record of the functional class. Model data may still be summarized 
using either the FT or FUNCLASS variables. Functional class / facility type values used in the Lincoln MPO 
Travel Model are listed in Table 1.5. Base year facility type values in the updated model are shown in 
Figures 1.2A through 1.2C. As shown in Table 1.5, the numbering scheme has been revised from the 
previous model. Two additional categories, expressway and freeway/freeway ramp, have been added. 
Further, the distinction between divided and undivided principal arterials has been removed from the 
facility type classification numbers and is instead represented using a separate variable. 

 
  

 

WHY SUCH SHORT FIELD NAMES? 
 

Many of the recommended field names (e.g., FT_yy and AT_yy) are very short to facilitate the efficient use of 
the travel model network and to ensure compatibility with GIS software. 
 

¶ When exporting TransCAD data for use in ArcMAP and other software packages, an ESRI shapefile is 
often used. This file type is limited to 10-digit attribute names. Longer attribute names are truncated 
and can lead to confusion. 

¶ When working with the roadway network, a common task is to select all links with a particular facility 
ǘȅǇŜ ƻǊ ŀǊŜŀ ǘȅǇŜ όŜΦƎΦΣ ŀƭƭ ŎŜƴǘǊƻƛŘ ŎƻƴƴŜŎǘƻǊǎύΦ Lǘ ƛǎ ƳǳŎƘ ƳƻǊŜ ŜŦŦƛŎƛŜƴǘ ǘƻ ǘȅǇŜ άC¢Ґффέ ǘƘŀƴ ǘƻ ǘȅǇŜ 
άC!/ψ¢¸t9ҐффΣ ŀǎ ǎƘƻǿƴ ōȅ ǘƘŜ ƪŜȅǎǘǊƻƪŜ ŜȄŀƳǇƭŜǎ ōŜƭƻǿΥ 

o <shift> F T <end shift> = 99 Ą 6 keystrokes 
o <CAPS> F A C <shift> _ <end shift> T Y P E <CAPS> = 99 Ą 15 keystrokes 

While this may seem trivial, the increase in efficiency and convenience allowed by short attribute 
names is invaluable. 
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Table 1.5: Functional Classification / Facility Type Values 

 

New Code Previous Code Functional Classification / Facility Type 

1 1 Freeway 

2 n/a Expressway  

3 3, 4 Principal Arterial 

4 5 Minor Arterial 

5 6 Urban Collector 

6 8 Major Rural Collector (State) 

7 9 Major Rural Collector (County) 

8 10 Minor Rural Collector 

9 11 Local / Other 

10 7 Ramp 

11 n/a Freeway/Freeway Ramp 

99 12 Centroid Connectors 
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Figure 1.2A: 2009 Facility Type Designations (Regionwide) 
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Figure 1.2B: Facility Type Designations (Urban Area Detail) 
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Figure 1.2C: Facility Type Designations (CBD Detail) 
 

  



 
 

 

Chapter 1 ð Roadway Network   1 -20  

L INCOLN MPO  TRAVEL DEMAND MODEL  

Figure 1.3 demonstrates the relationship between the Freeway, Arterial, Collector, and Local facility 
types. A description of each facility type follows.  
 

Figure 1.3: Roadway Facility Type Hierarchy 
 

 
 
 

¶ Freeway ς A divided, restricted access facility with no direct land access and no at-grade 
crossings or intersections. Freeways are intended to provide the highest degree of mobility 
serving higher traffic volumes and longer-length trips. Freeways in Lancaster County include I-80 
and I-180. 

 

¶ Expressway ς Expressway facilities can are sometimes classified as divided principal arterials, 
but experience many features common to freeways. Expressways utilize a higher level of access 
control than other arterials and may include some grade-separated intersections. Expressways 
have higher speed limits than other principal arterials (e.g., 55 or 65 MPH), provide little or no 
direct access to local businesses, may have frontage roads or access roads, and limit signal 
spacing to at least ½ mile.  
 

¶ Ramp ς A link that connects freeways and other non-freeway roadway facilities. On freeway to 
non-freeway ramps, traffic usually accelerates or decelerates to or from a stop. Therefore, the 
freeflow speed on freeway to arterial ramps is often coded as much slower than the ramp speed 
limit.  

 
















































































































































































