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EXECUTIVE SUMMARY

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
adzLJLI2 NI GKS RS@St 2 avgd vadspoziafion pl&nSTheattavel@rddelfcanyaldo be

used to test theoutcomesof specific land use or roadway changes in the startongterm. The model

also includes limited transit and nenotorized 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-&tgp modeling process, as demonstrated in the
flowchart on the following page. This process addresses all person trips,ingcttigs made using

transit and noamotorized modes (walk and bicycle). The updated model includes AM and PM peak
periods and an ofpeak period, which are combined to produce total daily traffic volumes. Post
processing tools produce useful informati@uch 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
implementedusing@GI5YX ¢ N} y&/!5Qa LINPINFYYAY3I fFy3dz 3So

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 roadwaynetwork and continuing with descriptions of the fesitep 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 tespmrding chapters,

GAUK | ReyFYAO GFtARFGA2Y LINRPOSaad RSAONAROSR Ay
LINE A RSR dzy RSNJ I ASLI NI GS O20SNX¥ ¢KS ! aSNNa DdzA RS
model software and datasets.
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Lincoln MPO Travel Model Process Flowchart
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MODEL

Validation Overview

The chapters in this report describe the parameters, process, and validation fomeateh 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 averages 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 TRpoductions per Household

Person Trips per

Vehicle Trips per

Purpose Total Person Trips Household % of Person Trips 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

Lincoln MPO Model
(2009)- Total

Lincoln MPO Model
(2009)- Motorized

Lincoln MPO Model
(2009)- Motorized

Manual . : Person Trips
Person Trips 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 horbased 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 modegdddrigths and intrazonal trip percentages by trip

purpose.
Figure ES.1: Trip Length Distribution Curves
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Table ES.3: Modeled Average Trip Lengths
Time HBW | HBW | HBW
Period Measure (Low) | (Med) | (High) HBS | HBR | HBU | HBO | WBO | OBO
Distance (Miles) 5.6 7.5 8.1 4.5 3.4 4.4 3.5 3.5 3.7
Ig)ef;_k Time (Minutes) 11.7| 14.2| 15.2 9.7 72| 10.8 7.7 7.5 7.9
Implied Speed (MPH) 284| 315| 319| 29.0| 281| 285| 24.8| 276| 284
Distance (Miles) 5.7 7.5 8.0 4.5 3.4 4.4 3.5 3.5 3.7
Peak | Time (Minutes) 145| 155| 16.5 9.7 72| 10.8 7.7 7.5 7.9
Implied Speed (MPH) 235| 29.1| 29.0| 28.1| 285| 248| 27.6| 284| 286
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Table ES.4: Intrazonal Trip Percentages

. . HBW HBW HBW
Time Period (Low) (Med) (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 nonotorized and motorized trips. Nemotorized trips were
calibrated to a percentage of trips based on CTPP data anapoint 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 SharResults 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 SharResults 22%| 2.1%| 4.6%| 5.1%| 52%| 5.6%| 58%| 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 tabéasl figures below.

LSA ASSOCIATES, INC.



LINCOLN MPO TRAVEL DEMAND MODEL

Table ES.6: Regional Activity Validation

Link Type Number of Model Volume / Model VMT / Target
Counts Count Volume Count VMT
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 NL&TEﬁ:SOf % 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 Stat€ollectors 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
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Chapter 1: Roadway Network
CONTEXT AND BACKGROUND

The roadway network contains basic input information for use in the travel demand model and

represents realvorld conditions for the 2009 base year. The roadway networks are used in the model

to distribute both motorized and nemotorized trips and to route automobile trips. In the GIS

environment used by the model, the networks are databases in which assorted inffomcan 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 crhegia.

chapter describes the network attribess and lookup tables for the roadway networks used in the

Lincoln MPO Travel Model. The assumptions and parameters identified herein were identified during
RS@GSt2LI¥Syid 2F (GKS Y2RStQa wnnd olasS &SN ySig2N]

The roadway network is a Gib&sed 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 ri#posthat 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 chre expandedd include forecast year improvements or
alternatives. It iglesigned 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 networksplan 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 alternativebecantivated 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.

ROADWAY NETWORK DEVELOPMENT

The 2009oadway network is based on ttatreet 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 shapshot of the Lincoln/Lancaster GIS streaticerfile 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 turnighibitions, 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

GISo &SR (N} @St Y2RStf ySig2N] dzaAy3d GKS aLIl GAlft adl
procedure matches network links in two separate Iayleased 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 ¢éhPrevious Model

Previous Model Updated Model Description

Attribute Name Attribute Name
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 Medi
ABPARKING / BAPARKING ABPRK_09/BAPRK_09 Identifies Presence of eBtreet Parking
UNPAV UNPAV_09 Identifies Unpaved Links

Note: Attribute naming conventions in the updated model are documentdte Roadway Networ&tructure
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-abgne
streets, and other information. Several of these attributes, including posted speed limit data and the
variable identifying onavay streets, have been used in the model. Other fields in the centerline file,
such as street name data, have been retainedréference, 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 araghns through which trip

and other data at the traffic analysis zone (TAZ) level are attached to the street system.,|néiatitgid

connectors werglaced liberally on the roadway networlk ensure that sufficient nodes were present

to allow for flexbility in centroid connector placemenin model validation, the number of centroid

connectors for each zone was generally reduced. Centroid connectors were added, removed, or

I R2dzaGSR (2 AYLINRGS (KS Y2RSt Qa NBriodds weSepladedi A 2y 2 F
to be consistent withthe actual accespoints identifiedby the GIS street centerline file and aerial

photography.

Link Consolidation

The GIS street centerline layer on which the Trans@ABway 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 difficuti display linklevel 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 mddeél 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 roadwayetwork.

Link consolidation was performed by joining groups of links with identical attributes. Only groups of links
between modellevel intersections, including centroid connector intersections, were merged, resulting

in a roadway network that contains tynas 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. Whegingglinks 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 G@treet 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 fildedinabke
to maintain a link between the TransCAD network and the current versithe GIS street centerline
file to allow travel model results to be easily transferred to the current street centerlindlifile
options(described belowyvere initially provided for considerationvith the first option being selected
for use in the pdated 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.

T Pros:This approach will maintain a consistent and definitive link between the model
and GIS street files.
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1 ConsThis approach will require careful maintenance of both the model and GIS street
files. If links are split in the travel model, it will be necessanypdate 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 JoinA spatial join or TransCADG | 3¢ OFy 6S dzaSR G2 LI I OS ¢ NI
GIS street centerline layer on an@seded basis.

1 Pros:This methodwill not require coordination between the Lincoln MPO and
Lincoln/Lancaster GIS each time model network edits require splittiaglding of links.

1 Consitis 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 developgededuce 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 esires

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 proHibbing) The
inclusion of specific turn penalties tihe roadway network is described below.

The Lincoln MPO Travel Model has been calibrated and validated without the use of specific turn
penalties Whenused, individual turn penalties represent the existing level of congestion at particular
intersectionsthat 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 &dljtg 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\3&ar forecast scenario do not often exist.

Turn prohibitions, meanwhe, 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 wagetaasto a TransCAD turn

penalty file for use in the model.

Grade Separation

The GIS street centerline file does maherentlyrepresent grade separation. At locations where grade
separations are present (e.g., freeway overpasses), the centetneefiresents the intersections with a
simple connected node. While this representation is common in GIS street files, the TransCAD model
requires that these node® be disconnected to prevent the model from routing vehicles through these
nodes as if thewere atgrade 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 geo@phic file contains the following types of nodes:

91 Intersection Nodes; Nodes at which all connected links intersect.

1 Grade Separated Node®Rémoved ¢ 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.

1 Grade Separated NodefRétained ¢ Nodes at which one or more grade separated facilities
exist. Wherever possible, nodes have been removed entirely at these locations, leaving two
disconnected linkddowever, in some casdswas necessary to retaimne or more nodes in the
network at gradeseparated locations to accurately maintain network data.

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

1 Endpoint Nodeg; Nodes to which only one lknis connected. Grade separation does not occur
at these nodes.

ROADWAY NETWORK STRUCTURE

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. Td@stion 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 assm@ted 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 fol. 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 omgitinal scheme used to accomplish this
consolidation is provided. Several illustrative examples are also provided.

Yearspecific input data is used to compute freeflow speed, travel time, and capacity on each link in the
roadway network. Methods used wevelop 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 prasesises

discussed.
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INPUT AND OUTPUT NETWORKS

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 aitput 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 igenlesnd modified automatically by a
network initialization step when the travel model is run.

¢tKS Y2RSfQad RANBOG2NE A0GNHOGdAzNBE | tt2¢a YdzZ GALXS Y
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 nfe it will be copied to an output directory and only the

copy will be modified.

This approach has several benefits, including the following:

1. Allinput files are located in one standardized location, making it easy to identify files when edits
are requred.

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 maintainedsimgle 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 1.1Example Model Run Directory Struat
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MULTI-YEAR AND ALTERNATIVE
NETWORK STRUCTURE

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 atwo- through fourdigit 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 netwoile$ 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 specificonetyear. 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 alsable tool wherevaluatingalternatives 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.qg., facility type, area typaber of lanes, direction of

flow, etc.) is represented in the roadway network by an attribute containing a tiwough fourdigit

numerical suffix. When a particular network is selected for use in the travel model, onlydtiobates

with a suffix méching the selected year are used by the travel model. Of utmost importance is the
FLrOAfAGE (8L GGNRODzASD® LT GKAA FOUGONROdzIS Aa ofl
traffic (i.e., will not exist) in the network when thataeis 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

contayy F2NBOFA&AG &SFENIRFGF O2yaradaSyd 6AGK GKS at hQa
often necessary to consider multiple interim or buildout year networks (e.g., 2012 or 2050) in addition

to the existing and plan forecast networks. Additionatwork 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 locefeg., v Alternatives
between the 2009 and 2040 data columns);
Copy
3. Fill these columns with data from the corresponding attributes for
either 2009 or 2040; and
Close

4. Adjust the data as necessary.
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Because this is a commonly performed task, a utility was developed that autathaperforms 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 attributét | 842 OA SR gAGK | LI NLAOdzZE F NJ 8SF NP ¢KS ¢
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 nework 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 newtdirike 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
referencethe 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:

1 The fields with an AL suffix represent the network attributes used when an alternative is
activated; and
T ¢KS a!'[¢¢ YR a![¢né FASEtRaA ARSYydGATe GKS FfGaSN

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 wieeALT or ALT2 match a selected alternative.

¢KS aARSOFNI SyidAidtSRE abSiig2N] { GNUzOGdzZNB 9ELF YLIX S¢
alternatives. ie Network Attribute Selection section describes the stepwise procedure used to process
network attributes.
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NETWORK STRUCTURAMIX_E

To illustrate the concept behind the network structure, a simplified example link data table is shown belgw.
This table only shows facility type information. Lane, speed override, and area type information fsltoilaa
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 (BT 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, blaisisd if Alternative 3 is activated

= =l =] = =] =]

EXAMPLEINKDATASET

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

Network alternatives can represent scenarios in which roadway attritdiféey 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 purpose After adding this one alternative, model scenarios could then be

created that:

Represent the basgear network without the roadway widening,
Represent the basgear network with the roadway widening,
Represent the 2040 network without the roadwajdening, or
Represent the 2040 network with the roadway widening.

PoODdPE

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 theuotosf 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 tleeliséaras limited by
GKS (62 FTASERA aG![¢¢ YR al[¢HdE 1 fazxy 2yfte 2yS
fAYAGSR o0& GKS 2yS aSd 2F FGGNRodziSa gAGK |y a!
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These limitations are of particular concern in a scenario in whicad currently exists as a@ne
facility and is being considered for widening to 4 or 6 lanes. While this scenario cannot be readily
represented in the network alternative structurigé can be represented using either one of two
suggested options:

1. CreaiS I &ASLI NI GS ySGéo2N] &SN 6SPIPT Ganep2 né 2 NJ
facility. Create an alternative that represents the road aslan@ facility; or

2. Create an alternative that represents the facility aslarke facility. To run thalternative as a6
fryS FrOAtAGes YI1S I O02Lk 2F (GKS ySig2N] I yR
attributes) to six before running the model.

Select Network Alternatives PE

Network Attribute Selection

Available Alternatives Active Alematives
1 2
Year and alternativespecific network attributes are selected for use in |2 u

the travel model based on user selections. The scenario manager thgt
drives the travel model interface maintains user selections regarding
network year and network alternatives. Once these selections have
been made, the automated network initialization stegl apply

network attributes according to user selections. The following proces
used to assign attribute values to the network for use in the travel

m0de| 0k I Cancel |

When running the travel model, the user must select a networkESUEIEET G E|

v lv

2~

195
(7).

year. The scenario manager hallow selection of any year for

which a complete set of data is present in the roadway networl Metwork |05 [
Specifically, the user will be able to select any year for which a Data [1

the required yeaispecific fields are present in the roadway a0

network file. User seleans are saved with a model scenario thg

is accessible from the model interface. Ok. Lancel

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 praséme ALT and
ALT?2 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 eachseaific attribute, but
without the yearspecific suffix (e.g., FT, AT, etc.). Thid fizr 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-ggacific field matching the
network year selected by the user. For examplehdf hetwork 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.

LSA ASSOCIATES, INC.
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4. If any alternatives have been activated, a selection set consisting only of links where either ALT
or ALT2 mizhes an active alternative is created. Attributes for links in the selection set are filled
gAGK RFEGF FNRY GKS O2NNBaLRYRAY3d FASER SyRAy3
populated from the yeaspecific fields. For example, if Alternatives 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 populatéda 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 voha®lay lookup procedures.

DIRECTION OF FLOW

Direction of flow does ndfiit within the attribute management scheme as well as other variabkrsause
the TransCAD softwarequiresti K i RANBOGA2Y 2F Ft26 0SS YIFAYUl[Ay
While thisrequirementfits within the process used to run the modilcan cause difficultie not addressed
when editing the networkThefollowing pointsmust be rememberedf the direction of flow varies on a link
in different year or alternative networks:

(0p))
¢

f To display directional arrows for a particular networkyearF A £ f GKS O2f dzYy @5 A NE
the appropriate attribute (e.g., Dir_09).

1 The Dir field and yeaspecific Dir fields should be populated with all,,or Q even for network
years for which links are not active (i.e., yspecific FT is nullfhe 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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NETWORK ATTRIBUTE LIST

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 referencedthg travel model, but can be used to aid in the analysis of

results.

Table 1.31nput Network Link Fields

Field Name Description Comments
ID TransCAD Unique ID #"g:;%ge[f automatically by
Length Link Length in Miles ¥r2:;:22%1 automatically by
Dir Link Direction of Flow Direction of Flow
STNAME Street Name
Dir_yyyy ScenarieSpecific Direction Field
ScenarieSpecific Facility Type (see table 1.7 for
FT_yyyy definition)
AT_yyyy ScenarieSpecific Area Type (see Table 1.8 for definitid
AB_LN_yyyy ScenarieSpecific Directional Number of Through Lane
BA:LN_yyyy (lanes that are used for parking in the-piak periods

are included in this value)

CTLMED_yyyy

ScenarieSpecific Presence of a Center Turn Lane or
Median (1 indicates the presence of a center turn lane

ScenarieSpecific Attribute Identifying Unpaved Roads

UNPAV_yyyy -
indicates an unpaverbad) YYyy represents a two through
ScenarieSpecific Attribute Identifying the Presence of | four-digit year code (e.g., 09,
On-Street Parking MH2Z opzxz op!!luo
ABPRK yyyy 1 Null: No OnStreet Parking
1 1:0OnStreet Parking
BAPRK yyyy 1 2:0ne Through Lane is used for-Street
Parking during OfiPeak Hours
Values not listed argreated as null values
SPLM_yyyy ScenarieSpecific Posted Speed Limit
SIGPR Identifies minor arterial links to be treated as principal
Yy arterial links to better represent prioritized signal timin
Additional Travel Time Penalty linutes
TIMEPEN_09 (recommended for use on external station links only)
AB_FBAM_yyyy : e
AB_FBAM_yyyy Scenariespecific fields used to hold speed feedback CASt Ra §ydemets

results. These fields are managed by the travel model

Eﬁ:iggﬁﬁz interface. 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 Information about traffic count data provided hiye city
City TYPE of Lincoln and coded on the roadway network.
City_SITE_ID
Cnty_CNT Information about traffic count data provided by
Cnty DATE Lancaster County and coded on the roadway network
NDOR_CNT . ! .
- Information about traffic count datarovided by the
NDOR_TRUCK
— Nebraska Department of Roads (NDOR) and coded o

NDOR_DATE the roadway network
NDOR_TYPE y '
Sea_AdjFac Seasonal and annual growth adjustment factors applie
Grw_AdjFac to traffic count data.
ValCnt_09 Traffic count data selec;ed for validation, including

seasonal and annual adjustments.
ESTCNT 09 Es_tlmated traffic count used for NCHR®B5 link volume

adjustments.

Base year calibrated 2our traffic volume, used as an
BASEVOL_09 input to the NCHRR55 link volume adjustment

procedure.

NCHRR55adjustment flagg adjustments will only be
DO_NCHRP LISNF2NYSR F2NJ fAyla 6AGK

. ) . - These fields are not required b

GIS Eields Additional fields carried over from the original GIS stre the travel model and are not

centerline layer.

spedfically 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. Thaode layer does not include any scenasfmecific fields.

Table 1.4: Input Network Node Fields

Field Name | Description Comments

ID TransCAD Unique ID Maintained automatically by TransCAD.

ZONE Traffic Analysis Zone Numbe Populated only for centrmdqdes (including external station
nodes). Null for all nogentroid nodes.
Raw modeled turn movements will be saved for nodes on whig

INT_ID Intersection I{Optional) value is present. This ID may be synchronized with a Synchro
network or other traffc database.
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WHY SUCH SHORT FINAMES?

Many of the recommended field names (e.g., FT_yy and AT _yy) are very short to fab#itatiécient use of
the travel model network and to ensure compatibility with GIS software.

I When exporting TransCAlata for use in ArcMAP and other software packages, an ESRI shapefil¢ is
often used. This file type is limited to -biyit attribute names. Longer attribute names are truncated
and can lead to confusion.

1 When working with the roadway network, a commonkas to select all links with a particular facility}
GeLIS 2N FNBI (el o6Soeaods Ittt OSYGdNRBAR O2yyS§o0
GC!/ g¢, t9lcddps & aK2gy o6& GKS 1SeadiNr1S SEIY

o0 <shift> F T <end shift> = 896 keystroke

0 <CAPS>F A C <shift> _<end shift> T Y P E <CARS25I@9strokes
While this may seem trivial, the increase in efficiency and convenience allowed by short attribute
names is invaluable.

FUNCTIONAL CLASSIFICATION [/
FACILITY TYPE

The functional classification of each roadway link reflects its role in the street and highway system. The
GSNY aFdzyOUuA2ylt OflFraairFTAOLGA2YE KFa ALISORFAO A YL
highway programs; but travel modeétworks do not always adhere to these definitiofi$ie Linctional

classification maintained on the previous model netwhds been applied to the current model network

and is maintained under the variable FUNCLASS.

An additional variable named Facility Typd) has been added to the network for use in speed,

capadty, and volume delay parameter loalp. 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 berzetm

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 1.28s shown iTable 1.5,he numbering scheme has been revised from the

previous model. Two additional categories, expressway and freeway/freeway ramp, have been added.
Further, te distinction between divided and undividedncipalarterials has been removed from the

facility type classification numbers and is instead represented using a separate variable.
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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 1.2\: 2009 Facility Type Designatio(Regionwide)
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Figure 1.2BFacility Type Designationdrban Area Detail)
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Figure 1.2CFacility Type Designation€BD Detail)
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Figure 1.3 demonstrates the relationship between the Freeway, Arterial, Collector, and Local facility
types. A description of each facility type follows.

Figure 1.3Roadway Facility Type Hierarchy

1 FEreewayq A divided, restricted access facility viho direct land access and nograde
crossings or intersections. Freeways are intended to provide the highest degree of mobility
serving higher traffic volumes and longength trips. Freeways in Lancaster County inclugi@ |
and F180.

1 Expressway 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 gragparated intersection€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 %2 mile.

1 Rampcg A link that conects freeways and other nefneeway 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 thesjaeegl
limit.
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