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1. INTRODUCTION

This report describes the Sonoma County travel demand forecast model (SCTM) and the update to a
2010 validation base year. The report also includes a user guide for application of the model using the
Cube software.

MODEL PURPOSE

The Sonoma County travel model is intended to provide reliable traffic forecasts to support the
participating agencies in transportation and land use studies.

SUMMARY OF MODEL

The Sonoma County travel model is a conventional travel demand forecasting model that is similar in
structure to most other current area-wide models used for traffic forecasting. It uses land use,
socioeconomic, and road network data to estimate travel patterns, roadway traffic volumes and transit
volumes.

Model Coverage and Transportation Analysis Zones (TAZs)

The study area for the Sonoma County travel model covers all of Sonoma County. The county is divided
into approximately 800 transportation analysis zones (TAZs). There are five large external TAZs
representing Marin and San Francisco counties. Other travel to and from Sonoma County is
represented by 14 gateway zones at major road crossings of the county line.

Land Use Inputs

The travel demand model land use inputs (socioeconomic data) are aggregated by TAZ. Population-
related inputs include numbers of housing units stratified by three types. Employment-related inputs
include square footage by eight employment categories. There are additional inputs for hotel rooms,
school enrollment, acres of recreational use and "special generators," primarily recreational uses and
wineries.

Land uses outside of Sonoma County are represented by existing and projected traffic counts on the
gateway roads at the county line.

Network Characteristics

The travel model roadway network includes nodes and links. Link types include freeway, highway,
expressway, arterial, collector and freeway ramps. The model distinguishes between urban, small
urban and rural areas. Important road network attributes include distances, uncongested speeds and
terrain (flat, rolling or mountain).

1 Kittelson & Associates, Inc.
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Transit networks have been coded to represent Sonoma County Transit, Golden Gate Transit, Santa
Rosa City Bus and all of the small fixed-route transit services in the county.

The NAD 83 State Plane California Zone 2 coordinate projection is used for the model networks so that
the model network can be viewed together with other geographic information (GIS) such as street
maps, TAZ maps and census information.

Forecasting Process

Four sequential steps (actually sub-models) are involved in the travel demand forecasting process:

1. Trip Generation. This initial step translates household and employment data into person
trip ends using trip generation rates established during model calibration.

2. Trip Distribution. The second general step estimates how many trips travel from one zone
to any other zone. The distribution is based on the number of trip ends generated in each
of the two zones, and on factors that relate the likelihood of travel between any two zones
to the travel time between the two zones.

3. Mode Choice. This step estimates the proportions of the total person trips using drive-
alone or shared-ride auto, transit or non-motorized modes for travel between each pair of
zones.

4. Trip Assignment. In this final step, vehicle trips or transit trips from one zone to another are
assigned to specific travel routes between the zones.

A flow chart of the travel model process is shown in Figure 1.

Forecast Time Periods

The Sonoma County travel model estimates travel demand and traffic and transit volumes for the
average weekday (Monday through Friday) daily time period, and traffic volumes for the A.M. and P.M.
peak commute hours. Weekend peak traffic volumes could be estimated based on the weekday traffic
volume forecasts and ratios of existing weekend-to-weekday traffic volumes.

Feedback Loops

The Sonoma County travel model does not currently include feedback loops that use the congested
speeds estimated from traffic assignment to recalculate the trip distribution. A feedback loop is used to
input congested road speeds to the mode choice process.

2 Kittelson & Associates, Inc.
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Figure 1: Travel Model Process
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Model Validation

The Sonoma County travel model was validated by comparing its estimates of year 2010 traffic volumes
with approximately 1,700 traffic counts from comparable years (2008-2011). The validation is
compared to standard criteria for replicating total traffic volumes on various road types and for percent
error on links.

Travel Model Software

The Sonoma County travel model uses the Citilabs Cube Voyager software for all model components.
Many input data files were prepared using ArcView GIS or Microsoft Excel.

REVISIONS FOR 2010 VALIDATION UPDATE

The previous update of the Sonoma County Travel Model (SCTM07) was completed in 2008/2009 and
validated the model to a 2005 base year. The following revisions were made for the 2010 validation
update.

Transportation Analysis Zones

e Approximately 90 TAZs were added by SCTA staff.

Road Network

e Updated to 2010 base year by SCTA staff.

e Future improvements updated by SCTA staff.

o Node attributes added to TAZ nodes for ABAG Area and K-factor District.

e Link attribute added for presence of two-way left-turn lanes; arterials with two-way left-turn
lanes are no longer a separate facility type (formerly Type 8).

e Metered freeway on-ramps can now be designated as a facility type (Type 8).

Transit Network

e All routes and schedules checked and updated to 2010 conditions.
e Santa Rosa City Bus - 4 additional transfer centers included in network.

Land Use

e Added categories for college (students) and hospital (square feet).

e SCTA completed a new inventory of 2010 land uses based on parcel data and detailed field
review.

e SCTA updated land use forecasts to be consistent with ABAG’s 2011 Jobs-Housing Connection
forecast and forecast year extended from 2035 to 2040.

4 Kittelson & Associates, Inc.
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Trip Generation

e Daily vehicle trip generation rates updated to be consistent with ITE Trip Generation 9™ Edition.

e Trip generation rates added for college and hospital categories.

e Strip commercial trip generation rate revised from 60 to 44 daily vehicle trips per 1,000 square
feet.

External Gateways

e Gateway traffic counts updated to 2010 base.
e Gateway growth factor calculations updated to reference ABAG Projections 2009 and 2012
Department of Finance forecasts for counties outside Sonoma County.

Mode Choice

e Transit targets updated based on 2010 transit passenger data from transit providers.

e Transit passenger characteristics including trip purposes, access modes, vehicle availability and
number of transfers updated based on 2012 MTC transit passenger surveys.

e Mode choice model coefficients recalibrated to 2010 data.

Peak Factors

e P.M. peak hour factors for non-home trips adjusted based on 2010 traffic count data.
e Gateway peak factors adjusted based on 2010 freeway traffic counts.

Validation

e Several thousand new records added to traffic count database using traffic count data provided
by Caltrans, Sonoma County and cities.

e Detailed Caltrans hourly traffic count data processes on all state routes and freeway ramps to
determine weekday averages for 2010 conditions.

e Several rounds of adjustment of model speeds and TAZ connections to improve validation to
2010 traffic counts.

e  Matrix estimation (ODME) updated to 2010 traffic counts.

e Added dynamic validation to test model’s response to changes in land use, road network,
transit service and parking costs.

e Added consistency comparisons to MTC regional travel model.

Model Output

e Added many automated performance measures for trip summaries, trip lengths, mode shares,
VMT and average speeds.

5 Kittelson & Associates, Inc.
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e QOutput model networks include additional data on TAZ nodes including land use inputs and
performance measures.

Model Operation

e Select link/zone analysis is now included in every run of the Run 2 Mode Choice application.
e A Compare Network application has been added to compare outputs from two model runs.
e The User Guide has been updated for specific Sonoma County model features.

6 Kittelson & Associates, Inc.



Sonoma County Travel Demand Model January, 2013
Model Study Area and Zone System

2. MODEL STUDY AREA AND ZONE SYSTEM

The study area for the Sonoma County travel model covers all of Sonoma County. The county has been
divided into Transportation Analysis Zones (TAZs) that are used to represent origins and destinations of
travel. Travel to and from Sonoma County is represented by external gateway zones.

INTERNAL ZONES

Zone numbers 1 to 900 are used for internal Sonoma County zones. Not all zone numbers in this range
have been used, allowing for future detailing or expansion of the model. The TAZs are generally smaller
in size where land use density is higher, such as in downtown areas, while larger zones are used for the
more rural portions of the county.

The TAZ map is maintained as a Geographic Information System (GIS) file using an ArcView polygon
shapefile. The GIS file can be displayed with the travel model road network. Figure 2 shows the overall
TAZ system in the County.

Figure 2: Transportation Analysis Zones, Sonoma County

7 Kittelson & Associates, Inc.
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Numbering

There are 802 active TAZs. The numbering covers the range from 1 to 900 (Table 1).

Table 1: Sonoma County Model TAZs

Jurisdiction Area TAZ Range Unused

Sonoma County Coastal-Gualala 1-20 17-20

Sonoma County Rural North East 21-39 34-39

Sonoma County Rural Healdsburg 40-60 54-60

Sonoma County Russian River 61-76 75-76

Sonoma County Rural Santa Rosa 77-144 143-144

Sonoma County Rural Sebastopol 145-159 159

Sonoma County Rural Sonoma Valley 160-200 193-200

Sonoma County Rural RP-Cotati 201-237 204,208-209,215-237

Sonoma County Rural Petaluma 238-279 247,250-251,253-
254,261,267,278-279

Cloverdale 280-286

Healdsburg 287-300,877-889 880-889

Petaluma 301-350,770-800,890-900 782,800,900

Rohnert Park 351-420 419-420

Cotati 421-448 446-448

Santa Rosa 449-769 753,768-769

Sebastopol 801-820 815-820

Sonoma 821-837 832-837

Windsor 838-876

EXTERNAL ZONES

The Sonoma County travel model has 18 external gateways for representing travel into, out of, and
through the county (Figure 3 and Table 2). Zone numbers 901 to 920 are reserved for external cordons.
External zones 905 to 909 do not represent specific cordons, but rather represent various parts of the
Bay Area which use U.S. Highway 101 to and from Sonoma County at the Marin County line.

8 Kittelson & Associates, Inc.
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Figure 3: Sonoma Model External Gateways

9 Kittelson & Associates, Inc.
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Table 2: Sonoma Model Gateway Volumes

Zone Gateway Location 2010 2040
Number Volume Projection
901 SR 1 South Marin Co. Line 1,050 1,570
902 Tomales Road Marin Co. Line 3,200 4,770
903 Chileno Valley Road Marin Co. Line 1,000 1,490
904 D Street Marin Co. Line 4,800 7,160
905 Novato (MTC SD 32) Marin Co. Line

906 San Rafael (MTC SD 33) Marin Co. Line

907 Mill Vall/Saus (MTC SD 34) Marin Co. Line

908 Other SF/Alameda Co. Marin Co. Line

909 San Fran. CBD (MTCSD 1) Marin Co. Line

905-909 US 101 South Marin Co. Line 80,000 136,630
910 SR 37 West Marin Co. Line 34,500 47,710
911 SR 37 East Solano Co. Line 33,500 68,760
912 SR 121/12 (Napa) Napa Co. Line 25,000 50,850
913 Trinity Road Napa Co. Line 550 1,140
914 Calistoga/Pet Forest Rd Napa Co. Line 8,500 15,630
915 SR 128 East Napa Co. Line 2,650 6,760
916 US 101 North Mendocino Co. Line 14,500 30,580
917 SR 128 North Mendocino Co. Line 1,800 3,220
918 SR 1 North Mendocino Co. Line 2,900 5,850

10 Kittelson & Associates, Inc.
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3. TRANSPORTATION NETWORKS

The Sonoma County travel model uses coded representations of the county’s existing and future
roadway and transit networks.

ROAD NETWORKS

The road network is a computerized representation of the major street and highway system. Only the
more important streets (generally freeways, highways, expressways, arterials and collectors) are
included in the network. The model does not explicitly include some collector streets or most local
streets. Most local streets and driveways are instead represented by simplified network links (“zone
centroid connectors”) that represent local connections to the coded road network.

Master Network

All road network information for all base year and forecast scenarios is contained in a single "master
network" file. The master network contains information on the scenarios that correspond to various
road improvement projects. The master network is currently set up for the following scenarios:

e 2010 Base Year
e Improvement 1
Other network scenarios can be added as necessary.

The purpose of creating a master network was to make the task of network maintenance more
efficient. In the past, if a roadway network improvement was to be included in several alternatives
(e.g., add a new widening to the near term network and all other future networks), the same network
editing had to be performed individually for each of the scenarios. With a master network, the user
need only input the improvement in one place with the appropriate scenarios designated and then all
scenarios built from the master network will be consistent.

The following network link variables are coded for each master network scenario:
e Road type (FACTY)
e lanes
e Speed
e HOV (2 or 3 if the facility is designated for HOVs)

At the beginning of the model process, the master network is processed to create the individual road
network for the desired scenario.

11 Kittelson & Associates, Inc.
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Road Network Elements

The coded road network is comprised of three basic types of data: nodes, links and turn penalties.

Nodes. Nodes are established at each and every intersection between two or more links. Nodes are
assigned numbers, with the first 1,000 node numbers in the Sonoma County travel model representing
the centroids of the TAZs. The road network nodes are coded with geographical “X” and “Y”
coordinates to permit plotting and graphic displays. The nodes representing TAZs contain additional
information on the jurisdiction and community and parking costs (Table 3).

Table 3: Master Network Node Attributes

Networkvarible beserption
N* Node number
X* X-coordinate in feet (NAD 83 California State Plane Zone 2)
Y* Y-coordinate in feet (NAD 83 California State Plane Zone 2)
TAZ NODES ONLY
MHHINC Median Household Income from 2000 Census (1999 dollars)
CT_2000 Census tract number
PRKCOST Daily parking cost in dollars
AREATYPE U=Urban, S=Small Urban, R=Rural
PTERM Terminal time in minutes at production (home) end of trips
ATERM Terminal time in minutes at attraction (non-home) end of trips
PCT_OHH Percent of households with zero vehicles
PCT_1HH Percent of households with one vehicle
PCT_2HH Percent of households with two or more vehicles
ABAGAREA Planning area consistent with ABAG designation
KFACDIST District for distribution adjustment factors

*Network variables that are not edited by model users

Links. Links represent road segments, and are uniquely identified by the node numbers at each end of
the segment (for example, a link may be identified as “1232-1234"). Information is coded for each road
link such as distance, speed and facility type (Table 4).

Turn Penalties. Turn penalties can be used to identify node-to-node movements which are prohibited
(such as certain left turns) or which have additional delays. Turn penalties are primarily used to
represent prohibited left turns to and from ramps at freeway interchanges, in particular if an
interchange has two on-ramps.

12 Kittelson & Associates, Inc.
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Table 4: Master Network Link Attributes

Network Variable Description

A* A node number

B* B node number

NAME Road Name

JURISDICTI Jurisdiction

DISTANCE* Distance in miles (calculated from coordinates)

ADJ_DIST Manual distance to override straight-line distance from coordinates
AREATYPE U (Urban), S (Small Urban) or R (Rural)

TERRAIN F (Flat), R (Rolling) or M (Mountainous)

TOLL Toll in dollars

SCREENLINE Screenline number for model validation

2010 BASE YEAR ATTRIBUTES

BASE_FACTY Facility Type code representing the road type for 2010 Base Year
BASE_LANES Number of through lanes in each direction for 2010 Base Year
BASE_SPEED Uncongested speed in miles per hour for 2010 Base Year
BASE_AUX 1=Auxiliary lane in addition to BASE_LANES

BASE_HOV Segment used by HOVs only for 2010 Base Year

BASE_TRNLN 1=Two-way left-turn lane in addition to BASE_LANES

ATTRIBUTES FOR ROAD IMPROVEMENT 1

IMP1_YEAR Year that link will be modified

IMP1_DELYR Year that link will be deleted or replaced

IMP1_FACTY Facility Type code representing the road type for Improvement 1
IMP1_LANES Number of through lanes in each direction for Improvement 1
IMP1_SPEED Uncongested speed in miles per hour for Improvement 1
IMP1_AUX 1=Auxiliary lane in addition to IMP1_LANES

IMP1_HOV Segment used by HOVs only for Improvement 1

IMP1_TRNLN 1=Two-way left-turn lane in addition to IMP1_LANES
IMP1_DESC Description of Improvement 1

CTP_SCEN County Transportation Plan Scenario for Improvement 1

*Network variables that are not edited by model users

Capacity

The basic information coded in the road network is used to derive additional link characteristics such as
capacities and speed/congestion relationships. The capacity of each link is determined based on the
road type (FACTYP), the area type and the terrain type (Table 5). The capacities are based on the
capacity formulas for each road type in the 2000 Highway Capacity Manual (HCM). Input assumptions
are based on HCM defaults wherever possible.

The updated SCTM uses level of service “E/F” capacities representing the maximum flow. However, the
model may still estimate traffic demands which exceed these maximum capacities.

13 Kittelson & Associates, Inc.
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Table 5: Capacities by Road Type

Road Type Facility Type Type Capacity (Vehicles per Typical
(FACTYP) Lane per Hour) Uncongested
Speeds
Freeway 5 Urban 2100 55-65
Small Urban 2100 65
Rural Flat 2000 65
Rural Rolling 1800 65
Rural Mountain 1500 65
Highway 2 Urban 900 35-45
Expressway 4 Small Urban 900 30-55
Rural Flat 2L 1600 35-55
Rural Flat ML 2000 35-55
Rural Rolling 2L 1300 30-55
Rural Rolling ML 1800 30-55
Rural Mountain 2L 700 30-35
Rural Mountain ML 1400 30-35
Arterial 3 Urban 800 20-45
Small Urban 800 25-50
Rural Flat 2L 1600 30-50
Rural Flat ML 1800 30-50
Rural Rolling 2L 1300 30-55
Rural Rolling ML 1700 30-55
Rural Mountain 2L 700 30-45
Rural Mountain ML 1400 30-45
Collector 7 Urban 700 25-35
Small Urban 700 20-40
Rural Flat 2L 1600 25-45
Rural Flat ML 1800 25-45
Rural Rolling 2L 1300 25-50
Rural Rolling ML 1700 25-50
Rural Mountain 2L 700 15-40
Rural Mountain ML 1400 15-40
Freeway Ramp 6 All 1500 35-45
Metered Ramp 8 All 800 35-45
Zone Connector 10-12 Dist. < 0.25 miles 0 15
Dist. 0.22-0.5 miles 0 20
Dist. > 0.5 miles 0 25
Bicycle/ 1 All 0 0
Pedestrian Path

2L = Two-Lane; ML=Multi-Lane
Factor applied in model to increase capacity for two-way left-turn lane for highway, expressway, arterial or collector:

Two-lane = 1.21, multi-lane = 1.14
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TRANSIT NETWORKS

The 2010 base year transit network consists of the lines operated by each transit operator in Sonoma
County. Bus routes are coded directly on the road network (Figure 4). The routes are specified as a
series of nodes on the road network. Nodes can be designated as stops or non-stops (for example,
along freeways). Due to a requirement of the Cube software, loop routes are coded as two separate
routes, with one route for the clockwise direction and one for the counter-clockwise direction.

Figure 4: Sonoma County Transit Lines

The attributes coded for each bus route include the operator code, the name of the route and the
frequency in terms of average time between buses (headway) during commute peak and off-peak
periods. The average wait time for a bus is assumed to be one-half the headway. For example, a bus
that operates every 30 minutes is assumed to have an average wait time of 15 minutes.
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Access to and from each bus stop is generated automatically based on the road network and an
assumed "walk" speed of three miles per hour.

Bus Speeds

Bus travel times are derived from the road network, with a delay factor to account for stops and slower
operating speeds. A factor of 1.9 times the travel time for vehicles traveling at the prevailing road
speed was found to closely match scheduled bus operating speeds on local streets. A factor of 1.5 is
used for express segments and a factor of 1.1 is used on freeway segments.

Transfer Points

Timed transfer points are designated at the following locations for the 2010 base year:
e Santa Rosa 2nd St. Transit Mall
e Petaluma Depot (C Street)
e Windsor Intermodal Center
e Healdsburg Depot
e Sonoma Square
e Santa Rosa Northside Transit Center Coddingtown Mall
e Santa Rosa Eastside Transit Center Montgomery Village
e Santa Rosa Southside Transit Center SW Community Park
e Santa Rosa Westside Transit Center
Two additional timed transfer points are included in future year forecasts:
e Cotati Depot
e Cloverdale SMART Station

At these timed transfer locations, the maximum wait time between buses is set to be 5 minutes rather
than one-half the headway.

For loop routes represented by two separate routes (outbound and inbound), the “turnaround” node is
designated as a timed transfer with one minute of delay. This represents the fact that passengers can
actually stay on the same bus at the end of the loop, rather than having to transfer to another bus.
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Drive Access

Separate "park and ride" (PNR) nodes are designated to indicate locations where people could use
automobiles to access transit, including drop-off or pick-up as well as passengers who park. These
locations have been designated at 23 locations for the 2010 base year. Other park and ride locations
could be designated in the future.
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4. DEMOGRAPHIC/LAND USE DATA

Land use and socioeconomic data at the zonal level are used for determining trip generation.

LAND USE CATEGORIES

The land use inputs to the model were divided into three residential and 12 non-residential categories
(Table 6). The categories represent different levels and types of trip generation per housing unit or
square footage.

Table 6: Land Use Categories

Major Land Use Category Description
Category
1 Residential SF Detached Dwelling Units Can include attached
townhomes
2 Residential MF Attached Dwelling Units Apartments, condominiums
3 Residential Senior Housing Dwelling Units Not care facilities
7 Office Office Square Feet
8 Service Hotel Rooms Hotel, motel
9 Retail Strip Commercial Square Feet
10 Retail Shopping Center Square Feet
12 Industrial Light Industrial Square Feet
13 Industrial Heavy Industrial Square Feet
14 Industrial Warehouse Square Feet
15 Education School Students K-12
16 Education College Students
17 Service Institutional Square Feet Government, religious, clubs
18 Service Hospital Square Feet
24 Recreational Recreational Acres

The numbering of the land use categories includes gaps to allow for future detailing of additional
categories. Additional residential categories could include mobile homes (currently included with
senior housing) and recreational homes. Additional non-residential categories could include service
commercial, medical office or government buildings.

2010 BASE YEAR LAND USE DATA

A 2010 land use database was developed by SCTA to provide inputs to the 2010 model validation. The
2010 land use inputs are used to set up model parameters such as trip generation rates and external
gateway trip types and percentages. Once these model parameters are established, they are used in
conjunction with future land use data alternatives for model application.
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The following steps were used by SCTA to develop the 2010 land use database:

County Assessor parcel level land use data (or comparable local data) was used to create a
countywide parcel level existing land use database. Assessor data was checked for errors
and omissions using automatic error flagging techniques. Errors were subsequently
corrected by interns using aerial photography, building footprint data, and local zoning GIS
layers. Parcel data was then summarized by Traffic Analysis Zone and SCTM land use
category (total households or square feet by TAZ).

TAZ level land use estimates were then compared to Association of Bay Area Governments
(ABAG) Projections, population figures from the California Department of Finance (DOF),
and 2010 United States Census data.

Additional households or employment-related square feet were added to 2010 baseline TAZ
totals based on input from local jurisdictions, local general plan data, or local demographic
summary documents.

SCTA provided summaries of the 2010 baseline land use to local planning staff for review.

SCTA updated the baseline scenario based on feedback from local jurisdictions.

SPECIAL GENERATORS

The special generators in the Sonoma County travel model are intended to account for trips that are

not primarily related to employment or park acreage. The special generator trips were estimated for
prior versions of the SCTM and were not revised for this model update. The current SCTM includes

special generators for the following uses:

Wineries

Casinos have been represented in the model by inputting a square footage of Shopping Center land use

that generates the equivalent number of trips as the casino, based on independent trip generation

studies of casinos. The Sonoma County Charles Schulz Airport is represented by square footage of Light

Industrial and Institutional land uses that generate the equivalent number of trips as the airport uses.

FUTURE HOUSING AND EMPLOYMENT

The land use forecasts for the Sonoma County travel model were developed using a combination of:

Detailed information on individual planned development in each jurisdiction

Overall growth forecasts for Sonoma County from several sources
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Forecasts were compiled for a 2040 horizon year as well as an estimate of full buildout of all zoning. The
following steps were used by SCTA to develop the future land use database:

1. SCTA generated future year forecast control totals by city, county planning area, and total
county using ABAG Projections (Jobs-Housing Connection scenario).

2. The 2010 base year data were compared to the forecast control totals to determine how
many new residential units and square feet of job/industry/other types of development
should be added within each jurisdiction for the 2040 forecast year scenario.

3. Using baseline year data as a starting point, residential housing units and square feet of
industry/job/other types of development were added to the TAZs within each jurisdiction
until forecast year control totals were met. The general plan buildout scenario distribution,
local planning documents and input from local staff were used to determine where
additional housing units or square feet of job-related growth should be located within each
jurisdiction.

4. The forecast year scenarios were updated based on feedback from local jurisdictions.

OCCUPANCY ADJUSTMENTS

Occupancy adjustments are applied to selected land uses in selected TAZs.

In coastal areas, an adjustment of 50 percent occupancy is applied to housing to represent the high
proportion of seasonal or recreational homes that are not occupied all days of the year.

In Petaluma, occupancy adjustments were applied to several developing industrial areas for the 2010
base year to represent uses that are zoned for development but were not fully built and occupied as of
2010.

20 Kittelson & Associates, Inc.



Sonoma County Travel Demand Model January, 2013
Trip Generation

5. TRIP GENERATION

The trip generation step quantifies the total magnitude of travel (person trips) generated in each zone
based upon land uses within the zone.

TRIP STRATIFICATION

Trips are stratified by four trip purposes. The trip ends generated within any area are further classified
as either trip end productions or trip end attractions. The four trip purposes are estimated separately
and then later combined prior to assignment to the networks.

Trip Purposes

To derive more accurate projections of future travel behavior, the Sonoma County travel model
stratifies trip ends by four trip purposes:

1 Home-Work trips are commute trips between residences and places of employment, including
both trips from home to work and from work to home.

2 Home-School trips are trips between residences and grade schools, high schools, colleges or
other types of educational sites (vocational schools, music schools, etc...)

3 Home-Other trips account for all other trips that begin or end at home, and include shopping
trips, social trips, recreational trips and medical appointments.

4 Non-Home trips account for trips between places of employment and places other than home,
such as driving to a restaurant during a lunch break, driving a delivery truck away from the
main office, or stopping at the gas station on the way home from work, as well as all other
“non-home-based” trips, such as trips between two stores

Splitting the trips into purposes allows for a better understanding of the relationship between jobs and
housing, by separating commute trips. It also provides more control over the trip distribution, since
different types of trips involve different trip lengths. For a peak period model, it is important to identify
the differences in travel characteristics over the day.

The prior version of the Sonoma County model had three trip purposes. Home-School trips were
included within the Home-Other trip purpose. The 2007-2008 model update added Home-School as a
separate purpose to improve the mode choice and peak hour traffic estimation.

Productions and Attractions

Consistent with conventional modeling practice, each one-way trip is defined as having two trip ends in
the trip generation process:
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e Trip Production. This is defined as the home end of any home-based trip, regardless of
whether the trip is directed to or from home. If neither end of the trip is a home (i.e., non-
home based), it is defined as the origin end.

e Trip Attraction. This is the non-home end (e.g., place of work, school or shopping) of a
home-based trip. If neither end of the trip is a home (i.e., it is a non-home based trip), the
trip attraction is defined as the destination end.

In other words, trip productions are generally home related while trip attractions are generally related
to place of work. For example, a typical commute from home to work in the morning and then back
home in the evening represents two separate one-way trips, and there are two trip ends produced in
the home zone and two trip ends attracted in the work zone.

TRIP GENERATION RATES

Trip generation rates for the Sonoma County Model were based primarily on daily vehicle trip rates
from ITE Trip Generation. For the 2010 validation update, the daily vehicle trip rates were updated
based on ITE Trip Generation 9™ Edition (2012). Daily vehicle trip generation rates are summarized in
Table 7.

The trips for shopping centers are calculated using a formula that represents lower trips per square foot
for larger centers. This is because customers at larger shopping centers can accomplish more activities
for each time they drive and park. The formula was updated to be consistent with ITE Trip Generation
9" Edition.

The daily vehicle trip rates were split into the four trip purposes using percentages developed for the
prior version of the Sonoma County model. These percentages were reviewed and found to be
consistent with trip purpose percentages derived from recent travel surveys such as the 2000 Bay Area
Travel Survey (BATS) and the 2000/2001 Caltrans Statewide Household Travel Survey.

The vehicle trip rates by purpose were then converted to person trips using average person-to-vehicle
ratios for each trip purpose derived from the 2000 BATS.

CORDON OR “GATEWAY” TRIPS

There are two types of trips at the cordons or “gateways” of a model, through trips (external-external
or X-X) and external trips (external-internal, internal-external or I-X/X-1). Through trips are trips that
pass through the model area without stopping.

Through Trips

Through trips were estimated from the prior version of the Sonoma County model and factored to
correlate to 2010 traffic counts.
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Table 7: Daily Vehicle Trip Generation Rates

Total
Land Use 2010 Daily
Category Description Quantity Trip Rate
1 Residential SF Detached Dwelling Units 133,979 9.52
2 Residential MF Attached Dwelling Units 41,617 6.65
3 Residential Senior Housing Dwelling Units 8,604 4.00
7 Office Office KSF 14,568 11.03
8 Service Hotel Rooms 8,774 8.92
9 Retail Strip Commercial KSF 13,270 44.00
10 Retail Shopping Center KSF 10,298 Formula
12 Industrial Light Industrial KSF 15,467 6.97
13 Industrial Heavy Industrial KSF 5,611 1.50
14 Industrial Warehouse KSF 13,668 3.56
15 Education School Students 76,335 1.50
16 Education College Students 46,977 1.50
17 Service Institutional KSF 7,896 6.48
18 Service Hospital KSF 1,503 13.22
24 Recreational Recreational Acres 19,476 4.10

Notes:
KSF = 1,000 square feet building area
Formula for shopping center:

Daily Trips = EXP(5.83 + 0.65 * LN(KSF) )

External Trips

Base year external trips to and from Sonoma County were estimated from 2010 traffic counts at the
cordon points. The external trips (I-X and X-l) at each of the gateways are split into the four trip
purposes and further divided into gateway productions (trips produced outside Sonoma County and
attracted to Sonoma County) and attractions. The trip purpose splits were based on the 2000 Bay Area
Travel Survey for Bay Area counties and the 2000/2001 Caltrans Statewide Household Travel Survey for
counties outside the Bay Area.

The external vehicle trips for each trip purpose are multiplied by the appropriate average auto
occupancy rate to convert them to person trips. The initial estimates of productions and attractions at
each gateway are added to the internally generated trips. These gateway trips are then distributed to
the model zones along with the internal model area trips.

Future External Trips

Future total gateway volumes are factored from the 2010 base year gateway traffic counts using
growth factors derived from population and employment growth forecasts. The population and
employment growth factors for Bay Area counties and subareas were derived from the Association of
Bay Area Governments (ABAG) Projections 2009. The growth rates for counties outside of the Bay Area
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(Mendocino, Lake) were derived from the California Department of Finance population projections (the
population growth rates were used for both population and employment).

SPECIAL GENERATORS

Special generators are used to include trips from land uses that are not well represented by the
standard trip rates. Trips to and from special generators are input directly and there are no trip
generation rates.

Winery trip generation was based on trip generation studies supplied by Sonoma County
Transportation and Public Works Department, and winery data supplied by PRMD, for both the base
and future years. Trip generation for other uses was estimated based on the Institute of Transportation
Engineers (ITE) Trip Generation reference.

24 Kittelson & Associates, Inc.



Sonoma County Travel Demand Model January, 2013
Trip Distribution

6. TRIP DISTRIBUTION

The trip distribution process estimates how many trips travel from one zone to another. The model
uses a method known as the gravity model to estimate trips between zones based on the trip
productions and attractions in each zone and on factors that relate the likelihood of travel between
zones to the separation between the zones.

DESCRIPTION OF GRAVITY MODEL

The gravity model follows the concept of Isaac Newton’s Universal Law of Gravitation, which states that
the attractive force between two bodies is proportional to the product of their masses and inversely
proportional to the square of the distance between them. Similarly, zone-to-zone trip interchanges in
the gravity model are directly proportional to the relative attraction or opportunity provided by each of
the zones (productions and attractions) and inversely proportional to the spatial separation between
zones. Expressed mathematically, the gravity model formula of trip distribution is:

T =P *
Sum y-1,n [AGF(t3) Kj]
where: Tjj = number of trips produced in zone i and attracted to zone j
P: = total number of trips produced in zone |
Aj = attractions of zone j
ti; = travel time in minutes between zone i and zone j
F(ty) = the friction factors between zone i and zone j
K = zone-to-zone adjustment factor
n = number of zones

The inputs to the gravity model include the person trip productions and attractions for each zone (as
defined earlier in the trip generation step), the zone-to-zone travel times, and friction factors that
define the effects of travel time. The zone-to-zone distributions are calculated separately for each trip
purpose.
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TRAVEL TIMES

The travel time between each pair of zones is calculated by determining the shortest time path along
the coded network between the two zones, and accumulating the travel time along that path. The path
building process produces a table (skim matrix) of travel times between each pair of zones in the model.
The resulting table of zone-to-zone travel times is then used as an input to the trip distribution analysis.

Intrazonal Travel Times

Intrazonal travel times represent the average travel time for trips that stay within a particular zone. For
urban areas, intrazonal times are estimated as 50 percent of the average travel time to the nearest
eight adjacent TAZs, consistent with prior versions of the SCTM. For small urban areas, the intrazonal
time is estimated as the time to the single nearest TAZ, as small urban areas may be surrounded by
much larger rural TAZs which could inappropriately lengthen the intrazonal time estimate. For rural
areas, the intrazonal time is estimated as one-third the average time to the nearest three adjacent
TAZs.

Terminal Times

Terminal times are added to represent the average time to access one’s vehicle at each end of the trip.
The Sonoma County model assumes one minute at each end of each trip for most TAZs. Terminal times
of two minutes are assumed in downtown Santa Rosa, and a 10 minute terminal time is assumed for
the San Francisco Central Business District.

FRICTION FACTORS

The effects of spatial separation in the gravity model are represented empirically by “friction factors”
that express the effect that travel time exerts on the propensity for making a trip to a given zone.
Typically, the probability for making a particular trip declines as the travel time increases. For the
Sonoma County model, four sets of friction factors are used, with each set corresponding to one of the
four trip purposes. This accounts for the possibility that people may be willing to drive a long distance
to go to work, but only short distances for most shopping or school trips.

The friction factors for the Sonoma County travel model were initially based on the friction factors from
prior versions of the Sonoma County model. The friction factors for Home-School trips were adapted
from the MTC model (Figure 5).

ADJUSTMENT FACTORS

Adjustment Factors (“K factors”) are used in gravity model trip distribution calculations where travel
time does not fully explain the attractiveness or unattractiveness of certain trips. The adjustments are
often used where bridges, other perceived travel barriers or special socioeconomic factors (such as
housing prices or campus housing areas) may distort the distribution of trips between specific areas.
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The K-factors are not adjustments to the number of trips, but rather adjustments to the friction factors
that represent the attractiveness of a certain trip relative to other trips.

The Sonoma County model only uses “K Factors” to prohibit illogical trips between certain gateways
and certain areas inside Sonoma County.

Figure 5: Sonoma County Model Friction Factors

Sonoma County Model Friction Factors
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7. MODE CHOICE

The mode choice step estimates how many of the trips between each pair of zones will use each travel
mode.

The Sonoma County travel model includes a mode choice step which divides trips into drive alone,
shared ride, transit and non-motorized modes. The mode choice analysis is accomplished in two steps:

1. The first step (“Run 1 Mode Factors”) estimates initial mode choice using average ratios of
persons to vehicles from travel surveys to estimate vehicle trips without running through
the mode choice calculations.

2. The second step (“Run 2 Mode Choice”) uses congested road times from the first step to
assess the tradeoffs between autos and other modes.

The results of the first step model run with the initial mode choice can be used as a standalone quick
run of the travel model, or as input to the second step with the full mode choice analysis.

INITIAL MODE CHOICE

As a first step, average ratios of persons to vehicles are applied to the person trips resulting from the
trip generation and distribution steps (Table 8). These ratios were derived from the Bay Area Travel
Survey and are the same factors used to convert between vehicle trip rates and person trip rates in the
trip generation process. These factors are higher than “average vehicle occupancies” as they account
for persons who use walk, bicycle or transit as well as vehicle drivers and passengers.

Table 8: Average Person to Vehicle Ratios

Trip Purpose Average Ratio of Person Trips to Vehicle Trips

Home-Work 1.14
Home-School 4.16*
Home-Other 1.65
Non-Home 1.45
TOTAL 1.56

*Includes trips by school bus and auto passengers

Source: 2000 Bay Area Travel Survey results for Sonoma County

The factors shown in Table 8 are averages for Sonoma County. The travel model applies different ratios
of person trips to vehicle trips for trips to and from downtown San Francisco and trips to and from
other areas external to Sonoma County.
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FULL MODE CHOICE

The mode choice model in the prior Sonoma County model was replaced as part of the 2007-2008
update and recalibrated during the 2010 validation update.

Mode Choice Calibration Data

The calibration of mode choice models requires data on transit ridership characteristics and automobile
occupancy rates. Data sources included:

= 2000 Bay Area Travel Survey
= Annual ridership by route on Sonoma County transit
= Estimates of Sonoma County passengers on Golden Gate Transit

= Annual total ridership on other transit systems operating in Sonoma County

Household Survey

The Bay Area Travel Survey was used to estimate trips by vehicle ownership and also to estimate shared
ride characteristics by trip purpose.

The household survey provided information on the proportion of trips made by households with 0
vehicles, 1 vehicle or 2+ vehicles (Table 9). Households with zero vehicles account for very low
proportions of work trips, but higher percentages of school trips. It should be noted that “school”
includes college trips and therefore includes college student households.

Table 9: Trips by Household Vehicle Ownership

Vehicles in Home-Work Home-School Home-Other Non-Home Total Trips
Household

0 1.4% 1.4% 3.6% 1.4% 2.3%

1 15.9 11.9 21.6 19.8 19.0

2+ 82.7 86.7 74.8 78.8 78.7
TOTAL 100.0% 100.0% 100.0% 100.0% 100.0%

The household survey also asked respondents to list the number of persons in their vehicle during each
trip made during the survey period. This allowed an estimate of vehicle occupancy by trip purpose
(Table 10). The percentages shown for school trips only account for vehicles where the driver’s trip
purpose was “school.” There are many other trips where the driver’s trip purpose was “non-work”
(serving passengers was considered non-work) while their passengers’ trip purpose was “school.”
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Table 10: Trips by Vehicle Occupancy

Persons in Home-Work Home-School Home-Other Non-Home Total Trips
Vehicle
1 81.3% 17.6% 41.3% 56.3% 52%
2 13.0 30.8 32.3 25.5 26
3+ 5.7 51.6 26.4 18.2 22
TOTAL 100.0% 100.0% 100% 100% 100%
Bus Ridership

Ridership information was available for four of the transit services. Detailed ridership by route was
available from Golden Gate Transit (Sonoma County passengers) and Sonoma County Transit. Total
weekday transit ridership was available from the Short Range Transit Plans for Santa Rosa Citybus and
Petaluma Transit. The 2010 National Transit Database also provided ridership for Santa Rosa City Bus
and Sonoma County Transit. The total 2010 weekday boardings were estimated at 17,900.

Bus Passenger Characteristics

The 2000 Bay Area Travel Survey (BATS) provided information on the characteristics of transit
passengers. Additional information was available from 2012 Transit Passenger Surveys conducted by
The Redhill Group for the Metropolitan Transportation Commission (MTC). The MTC surveys provide
detailed passenger information for Santa Rosa Citybus, Sonoma County Transit and Petaluma Transit.

Trip Purpose. The BATS 2000 survey and the 2012 passenger surveys indicated the following trip
purpose percentages (Table 11):

Table 11: Transit Trip Purposes

Santa Rosa Golden Gate Sonoma County Petaluma
Trip Purpose BATS 2000 Citybus Transit Transit Transit
Home-Work 27% 28% 69% 37% 23%
Home-School 16% 25% 5% 25% 31%
Home-Other 48% 29% 18% 21% 30%
Non-Home 9% 18% 8% 17% 16%
TOTAL 100% 100% 100% 100% 100%

Golden Gate Transit passengers reported work trips for over two-thirds of the surveyed trips. The local

Sonoma County services are used about one-quarter to one-third for work trips.
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Vehicle Availability. The BATS 2000 survey indicated the following percentages of vehicle availability
among transit users:

0 Vehicles Available 59%
1 Vehicle Available 16%
2+ Vehicles Available 25%

The majority of transit passengers do not have a vehicle available. However, Sonoma County has a
higher-than-typical percentage of transit passengers from households with two or more vehicles.

Access Mode. The 2012 MTC transit passenger surveys provided information on access mode between
home and transit services. Almost all passengers on Santa Rosa Citybus and Petaluma Transit reported
walking as their mode of access. Drive access (can include drop-off as well as park-and-ride) accounted
for eight percent of Sonoma County Transit passengers and 60 percent of Golden Gate Transit
passengers.

Transfers. The 2012 MTC transit passenger surveys provided information on the number of passengers
who used transfers to complete their trips:

e Santa Rosa Citybus 60%
e Golden Gate Transit 20%
e Sonoma County Transit 27%
e Petaluma Transit 59%

Accounting for the transfers, the 17,900 daily transit boardings correspond to 9,900 daily transit trips,
since one trip can account for several boardings.

Mode Choice Targets

The observed “target” values for the mode choice calibration were estimated using a combination of all
of the data sources. The starting point was the reported trips by mode by trip purpose from the Bay
Area Travel Survey. The transit ridership data were used to set control totals for transit, and the other
mode percentages were adjusted to compensate. The percentages of drive alone, shared-ride 2 and
shared-ride 3+ trips were also adjusted from the driver and passenger information reported in the
household survey data.

MODE CHOICE MODEL DESCRIPTION

The Sonoma County mode choice models use a multinomial logit formulation which is by far the most
commonly used model form for operating mode choice models in the United States. The logit model
assigns the probability of using a particular travel mode based upon an attractiveness measure
("utility") for that mode in relation to the sum of the attractiveness measures for all modes. The
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attractiveness measure is expressed as an exponential function of level of service (mostly travel time
and cost) and other variables. The mathematical expression for the logit model is as follows:

Utility(Mode 1
e y( )

Probability of using Mode 1 =

SUM (eUtiIity(Mode 1) + eUtiIity(Mode 2) + eUtiIity(Mode 3) +)

Typically, the utility is calculated as a function of the attributes of each mode and each traveler group.
For example, the utility of a transit trip may be expressed as follows:

Utility(Transit) = C1 + [C2 * In-Vehicle Time] + [C3 * Wait+Walk Time]
+ [C4 * Fare/Value of Time]

Where:
C1, C2,C3,C4 = Coefficients which are set during calibration

Value of Time = Dollars one would spend to save one minute of travel time (or the inverse of
minutes to spend to save one dollar), generally based on the household income.

The coefficient "C1" is referred to as the constant and is used to represent factors other than travel
time and cost, such as attitudes towards convenience, reliability and safety. The constant coefficient
will be specific to each travel mode, while the coefficients for travel time and cost are generally held
constant for all modes for a given trip purpose and population segment. In the Sonoma County mode
choice model calibration, most coefficients were set based on standard values, and the constants were
the focus of the calibration.

Modes Represented in the Model

The mode choice model extends the definition of “mode” beyond the basic auto and transit options. In
the Sonoma County model, both 2-person and 3+-person autos are predicted separately so as to retain
the capability of analyzing 2-person vs. 3-person minimum carpool occupancy policies for HOV lanes.
The model also predicts “walk access” to transit separately from “drive access” to better represent the
tradeoffs between access modes, and to provide a clearer analysis of passenger facility usage and
requirements at transit stations for walk, feeder bus, park/ride and kiss/ride transit access options. In
all, the mode choice model predicts the following seven modes:

1. Drive Alone (D1) 4. Walk to transit (TW)
2. 2-Person vehicle (S2) 5. Drive to transit (TD)
3. 3+-Person vehicle (S3) 6. Walk (WK)

7. Bicycle (BK)
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This set of alternative modes permits analysis of the trade-offs that will occur with a wide range of
transportation projects or policies.

School Bus

School bus trips represent approximately nine percent of school trips and one percent of other trips
(some school bus trips are non-home if the students make a stop between school and home).

School bus trips are generally not estimated specifically in mode choice models, as they are not
generally true “choice” trips and the routes cannot be easily represented in a travel model. Therefore,
school bus trips are factored from total person trips prior to the mode choice step.

Mode Choice Stratifications

The Sonoma County model performs mode choice calculations separately for four trip purposes, three
household categories and two time periods:

Trip Purposes

1. Home-Work
2. Home-School
3. Home-Other

4. Non-Home

Household Categories

1. Zero Auto Households
2. One Auto Households

3. Two-Plus Auto Households

Time Periods

1. Peak Transit Service (2-hour A.M. and 2-hour P.M. periods)
2. Off-Peak Transit Service (All other 20 hours)

Each of the household categories has a different likelihood of using transit and therefore model
constants are estimated separately for each category.

33 Kittelson & Associates, Inc.



Sonoma County Travel Demand Model January, 2013
Mode Choice

Mode Choice Variables

The variables that are used for each travel mode are summarized in Table 12.

Mode Choice Standard Coefficients

Several basic coefficients and parameters were set based on standard assumptions used in other
models. The amount of data and resources required to fully estimate specific coefficients were not
available for this model update. However, many of these standard coefficients have been found to not
vary significantly between areas.

e Coefficient on in-vehicle time (minutes) -0.025
e Coefficient on out-of-vehicle time (minutes) -0.050 (2x in-vehicle)
e Perceived auto operating cost (2000 cents) 18.91 cents per mile
e Time penalty for shared ride pick-up/drop-off

O Shared Ride 2, Work 5 minutes

0 Shared Ride 3+, Work 7 minutes

0 Shared Ride 2, Non-Work 0 minutes

0 Shared Ride 3+, Non-Work 2 minutes

Shared ride occupants for non-work trips are assumed to be primarily made up of members of the same
family and would not generally require out-of-direction travel for carpooling.

Value of Time

Travel costs are converted to time units using a value of time. The perceived value of time in dollars per
minute is estimated as 25 percent of the average income per minute. The average income per minute
is calculated as the annual household income divided by the number of minutes in a typical work year
(2,080 hours x 60 minutes/hour = 124,800 minutes).

The average household income is calculated separately for each zone as the median annual household
income as reported in the 2000 US Census by Census Block Group. A zone with a higher median income
will have a higher average value of time, and therefore will be more likely to make travel choices that
are faster but cost more (such as drive alone).

The time values are further adjusted from the median for vehicle ownership as follows:
0 Vehicle Household Income = 0.33 * Median for TAZ
1 Vehicle Household Income = 0.63 * Median for TAZ

2+ Vehicle Household Income = 1.17 * Median for TAZ
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Table 12: Variables for Mode Choice Model

Variable

IN-VEHICLE TIMES

Modes

Drive Shared
Alone Ride 2
(D1) (S2)

Shared
Ride 3+
(S3)

Transit
WELLS
(TW)

Transit
Drive
(TD)

Walk

(WK)

Bike

(BK)

Auto Time

Carpool Pick-Up Time

Transit In-Vehicle
Time

OUT-OF-VEHICLE
TIMES

Production Terminal
Time

Attraction Terminal
Time

Walk Time

Bike Time

Wait & Transfer Time

COSTS

Auto Operating (per
mile)

X Divide by
2

Divide by
35

Parking (half per trip)

X Divide by
2

Divide by
3.5

Transit Fare

Logit Model Calibration

The basic coefficients on time and cost were set to standard values. Therefore, calibration of the mode
choice model for the 2005 Base Year update consisted of estimating the constants for each household
category and mode. The goal of calibration is for the model-estimated number of trips for each mode

and each category to closely replicate “observed” trips from the ridership counts and surveys. The
mode choice model was applied iteratively to adjust the various constants until the model-estimated
number of trips in each stratification closely approximated the observed number of trips.

The necessary adjustment to each constant was estimated with the equation:

New Constant = Old Constant + In(observed trips / estimated trips)

Where In = natural log function
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This equation provides an approximate value for the next iteration. Several iterations were necessary
because it is only an approximation, and because all of the adjustable constants change simultaneously
during the process.

The target “observed” trips, estimated trips and final mode choice constants are listed in Table 13 for
home-work trips, Table 14 for home-school trips, Table 15 for home-other trips and Table 16 for non-
home trips. The model is within five percent of targets for the majority of purpose, mode and vehicle
ownership targets.

After initial calibration, the model was found to significantly underestimate total transit boardings. It is
likely that transit passengers were underrepresented in the household travel surveys. The transit
coefficients were manually adjusted to estimate higher numbers of transit riders so that the final transit
assignment would have similar transit boardings as the observed weekday ridership. As a result, the
mode choice results tend to be higher than the survey-based trip targets for the two transit modes.
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Table 13: Mode Choice Calibration, Home-Work Trips

0 VEHICLE HOUSEHOLDS

Drive Alone 0 0.0% 0 +0% 0.0000
Shared Ride 2 2,099 44.6% 2,053 -2% 0.2652
Shared Ride 3+ 728 15.5% 714 -2% -1.8854
Transit Walk 712 15.1% 1,246 +75% 4.0000
Transit Drive 215 4.6% 199 -7% 5.0000
Walk 574 12.2% 465 -19% 1.4878
Bike 377 8.0% 361 -4% -1.1995
TOTAL 4,705 100.0% 5,038 +7%

1 VEHICLE HOUSEHOLDS

Drive Alone 47,760 70.5% 48,348 +1% 0.0000
Shared Ride 2 13,738 20.3% 14,021 +2% -1.5603
Shared Ride 3+ 3,324 4.9% 3,410 +3% -3.4581
Transit Walk 1,041 1.5% 1,643 +58% -0.7000
Transit Drive 314 0.5% 488 +55% -0.1000
Walk 1,354 2.0% 1,302 -4% -1.5894
Bike 215 0.3% 217 +1% -5.1521
TOTAL 67,745 100.0% 69,429 +2%

2+ VEHICLE HOUSEHOLDS

Drive Alone 282,594 80.2% 279,860 -1% 0.0000
Shared Ride 2 37,309 10.6% 37,635 +1% -2.1169
Shared Ride 3+ 19,864 5.7% 20,063 +1% -2.9569
Transit Walk 1,132 0.3% 1,274 +13% -2.5000
Transit Drive 341 0.1% 602 +77% -1.8000
Walk 7,518 2.1% 7,273 -3% -1.3687
Bike 3,499 1.0% 3,506 +0% -3.7494
TOTAL 352,259 100.0% 350,213 -1%
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Table 14: Mode Choice Calibration, Home-School Trips

0 VEHICLE HOUSEHOLDS

Drive Alone 0 0.0% 0 0.0000
Shared Ride 2 417 10.2% 429 +3% -1.5362
Shared Ride 3+ 480 11.8% 496 +3% -1.9118
Transit Walk 514 12.6% 572 +11% 1.8006
Transit Drive 30 0.7% 30 +0% 2.0950
Walk 1,788 43.8% 1,944 +9% 0.9348
Bike 851 20.9% 904 +6% -0.5888
TOTAL 4,080 100.0% 4,375 +7%

1 VEHICLE HOUSEHOLDS

Drive Alone 6,281 19.7% 6,473 +3% 0.0000
Shared Ride 2 9,741 30.5% 10,061 +3% 0.3294
Shared Ride 3+ 10,826 33.9% 11,138 +3% 0.1381
Transit Walk 562 1.8% 600 +7% -0.0256
Transit Drive 33 0.1% 42 +27% 0.0000
Walk 3,557 11.1% 3,756 +6% 0.0119
Bike 943 2.9% 984 +4% -1.8936
TOTAL 31,943 100.0% 33,054 +3%

2+ VEHICLE HOUSEHOLDS

Drive Alone 34,737 14.7% 34,321 -1% 0.0000
Shared Ride 2 61,783 26.2% 61,330 -1% 0.5222
Shared Ride 3+ 109,305 46.4% 108,299 -1% 0.9700
Transit Walk 930 0.4% 937 +1% -1.1911
Transit Drive 55 0.0% 102 +85% -1.0000
Walk 26,395 11.2% 26,795 +2% 0.3707
Bike 2,496 1.1% 2,505 +0% -2.5394
TOTAL 235,701 100.0% 234,289 -1%
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Table 15: Mode Choice Calibration, Home-Other Trips

0 VEHICLE HOUSEHOLDS

Drive Alone 0 0.0% 0 0.0000
Shared Ride 2 4,962 11.5% 4,859 -2% -1.4141
Shared Ride 3+ 4,281 9.9% 4,170 -3% -2.2758
Transit Walk 1,946 4.5% 1,955 0% 0.9049
Transit Drive 227 0.5% 347 +53% 3.0000
Walk 28,918 67.2% 30,044 +4% 2.0511
Bike 2,737 6.4% 2,709 -1% -1.7007
TOTAL 43,072 100.0% 44,084 +2%

1 VEHICLE HOUSEHOLDS

Drive Alone 119,157 45.1% 118,520 -1% 0.0000
Shared Ride 2 66,196 25.0% 67,884 +3% -0.6908
Shared Ride 3+ 55,196 20.9% 56,545 +2% -1.1678
Transit Walk 157 0.1% 163 +4% -4.2434
Transit Drive 18 0.0% 27 +50% -3.0000
Walk 21,988 8.3% 22,942 +4% -0.8332
Bike 1,733 0.6% 1,794 +4% -4.1737
TOTAL 264,446 100.0% 267,875 +1%

2+ VEHICLE HOUSEHOLDS

Drive Alone 340,570 37.0% 317,054 -7% 0.0000
Shared Ride 2 289,816 31.5% 298,870 +3% -0.1205
Shared Ride 3+ 235,958 25.6% 243,258 +3% -0.4505
Transit Walk 122 0.0% 126 +3% -5.3832
Transit Drive 14 0.0% 34 +143% -4.0000
Walk 46,806 5.1% 49,171 +5% -0.9650
Bike 7,949 0.8% 8,251 +4% -3.5085
TOTAL 921,236 100.0% 916,764 -0%
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Table 16: Mode Choice Calibration, Non-Home Trips

0 VEHICLE HOUSEHOLDS

Drive Alone 0 0.0% 0 0.0000
Shared Ride 2 602 5.1% 615 +2% -2.1806
Shared Ride 3+ 1,186 10.0% 1,215 +2% -2.3004
Transit Walk 905 7.6% 997 +10% 1.5000
Transit Drive 84 0.7% 92 +10% 3.0000
Walk 7,668 64.3% 7,546 -2% 2.2371
Bike 1,471 12.3% 1,482 +1% -0.9155
TOTAL 11,915 100.0% 11,947 +0%

1 VEHICLE HOUSEHOLDS

Drive Alone 103,246 56.9% 102,457 -1% 0.0000
Shared Ride 2 36,410 20.1% 36,863 +1% -1.1849
Shared Ride 3+ 26,010 14.3% 26,337 +1% -1.8422
Transit Walk 82 0.0% 107 +30% -4.8000
Transit Drive 8 0.0% 9 +13% -4.1000
Walk 13,926 7.7% 13,887 -0% -1.1437
Bike 1,876 1.0% 1,885 +0% -3.9734
TOTAL 181,558 100.0% 181,545 -0%

2+ VEHICLE HOUSEHOLDS

Drive Alone 372,561 52.2% 368,478 -1% 0.0000
Shared Ride 2 178,765 25.0% 181,611 +2% -0.7926
Shared Ride 3+ 126,580 17.7% 128,618 +2% -1.2846
Transit Walk 448 0.1% 540 +21% -4.5000
Transit Drive 41 0.0% 50 +22% -4.0000
Walk 35,006 4.9% 35,054 -0% -1.4360
Bike 1,005 0.1% 1,012 +1% -5.7512
TOTAL 714,406 100.0% 715,363 +0%
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8. PEAKING FACTORS

The Sonoma County model estimates vehicle trips for three time periods:
1 Daily
2 A.M. peak hour
3  P.M. peak hour

The A.M. peak hour and P.M. peak hour trips are calculated by factoring the daily vehicle trips after

mode choice.

PEAK HOUR FACTORS

Daily trips are factored separately for each trip purpose using average areawide factors (Table 17). The
factors for the Sonoma County model were derived from the 2000 Bay Area Travel Survey as compiled
by MTC for the MTC travel model. The MTC model uses different peaking factors for drive-alone and
shared-ride vehicles, and this methodology is also used in the Sonoma County model. The factors were
adjusted for selected trip purposes based on comparisons to traffic counts during model validation.

Table 17: Peak Hour Percent of Daily Trips

Trip Purpose Production to Attraction Attraction to Production Total Percent of Daily
Drive Shared Drive Shared
Alone Ride Alone Ride
AM PEAK HOUR
Home-Work 9.2% 17.3% 0.2% 0.1% 9.9%
Home-School 28.5% 35.3% 0.8% 0.0% 34.7%
Home-Other 5.3% 8.3% 2.5% 1.1% 8.3%
Non-Home 2.2% 2.5% 2.2% 2.5% 4.5%
Through Trips 9.0%
TOTAL AM TRIPS 8.5%
PM PEAK HOUR
Home-Work 0.5% 0.3% 8.3% 8.2% 8.8%
Home-School 2.2% 0.5% 3.3% 5.4% 5.9%
Home-Other 3.2% 4.7% 4.8% 4.9% 8.5%
Non-Home 7.0% 5.5% 7.0% 5.5% 13.3%
Through Trips 11.0%
TOTAL PM TRIPS 10.0%

41 Kittelson & Associates, Inc.



Sonoma County Travel Demand Model January, 2013
Peaking Factors

PEAK HOUR ADJUSTMENTS

The peaking characteristics of the longer distance trips on the U.S. 101 highway would be expected to
be different from the peaking characteristics of local trips During model validation, adjustments were
applied to the peak hour factors on the US 101 gateways north and south of Sonoma County (Table 18).

Table 18: Peak Hour Gateway Adjustment Factors

Peak Hour and Direction U.S. 101 U.S. 101

Marin County Line Mendocino County Line

AM PEAK HOUR
Northbound 0.50 0.40
Southbound 1.10 0.40
PM PEAK HOUR
Northbound 0.80 0.40
Southbound 0.90 1.20
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9. TRIP ASSIGNMENT

In this step, zone-to-zone trips from the trip distribution step are assigned to the network.

TRAFFIC ASSIGNMENT

The Sonoma County travel model uses a process known as “equilibrium” assignment to assign vehicles.
Vehicle trips are initially assigned to the road network using the all-or-nothing method, which assumes
that all drivers will use the fastest route without regard to congestion caused by other vehicles. Travel
times on the road network are recalculated based on the estimated level of congestion, and trips are
reassigned to paths based on the congested speeds. The process is repeated for several iterations.
After each iteration, some traffic is shifted to alternative routes with competitive travel times. The
equilibrium assignment method is intended to ultimately assign traffic so that no driver can shift to an
alternative route with a faster travel time. The overall road system is considered to be at equilibrium at
this point.

The Sonoma County model is currently set for a maximum of 20 iterations for each traffic assignment.
This number may need to be increased for future conditions to ensure stable traffic assignments with
high levels of congestion.

Congested Travel Speeds

The relationship of speed to congestion on a particular roadway is based on a set of speed-flow curves
that are included in the traffic assignment model. For example, the curves may indicate that an arterial
street with no congestion will operate at 35 miles per hour, while an arterial link with a traffic volume
equal to 90 percent of the capacity of the link will operate at about 28 miles per hour. The curves are
based on the 2000 Highway Capacity Manual, Appendix C, Exhibits C30-1 and C30-2.

There are separate curves for the following types of roads (assumed 2000 HCM classification shown in
parentheses):

1. Freeways (65 mph free-flow)

2. Highways and Freeway Ramps (Class | Arterial, 0.2 signals/mile)
3. Prime Arterials (Class Il Arterial, 1.6 signals/mile)

4. Arterials (Class lll Arterial, 4.8 signals/mile)

5. Collectors (Class IV Arterial, 8.0 signals/mile)

The curves are assigned based on the facility type of each link. Zone connectors are not actual streets
and are not assumed to slow down during the assignment process.

43 Kittelson & Associates, Inc.



Sonoma County Travel Demand Model January, 2013
Trip Assignment

TRANSIT ASSIGNMENT

Daily transit trips are assigned to the transit network. Transit trips are assigned to several best paths
based on in-vehicle time plus weighted out-of-vehicle times plus fares using the Cube Public Transport
multipath assignment algorithms. The multipath assignment calculates a probability for each path and
splits the total trips for each zone-zone pair based on the relative probabilities.

Peak period transit trips are assigned to the peak transit service (peak period headways) with travel
times based on the congested speeds from the A.M. peak hour traffic assignment. Off-peak transit trips
are assigned to the off-peak transit service (off-peak headways) with travel times based on the average
daily congested road speeds from the daily traffic assignment. Peak and off-peak transit trips are
estimated as follows:

Home-Work: 50% peak, 50% off-peak
Home-School: 40% peak, 60% off-peak
Home-Other: 30% peak, 70% off-peak
Non-Home: 25% peak, 75% off-peak

Percentages of peak and off-peak trips were derived from the Bay Area Travel Survey based on the
number of trips during the A.M. peak 2-hour and P.M. peak 2-hour periods.

Transit trips are all assigned as production to attraction rather than origin to destination. For example,
a person who uses transit for work will be assigned as two trips from the home TAZ to the work TAZ
rather than one trip in each direction. This is done so that the model can keep track of which end of the
trip can use drive access. In order to convert to actual directional boardings, the assigned transit trips
in each direction must be added together and then divided by two.

The transit vehicle times and drive access times are affected by congestion on the road network.
However, the effects of potential crowding within transit vehicles are not considered in the transit
assignment; all passengers are assumed to be able to board their preferred transit vehicle.
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10. FEEDBACK MECHANISMS

The Sonoma County travel model does not currently include a feedback loop that uses congested travel
times as an input to the trip distribution step. This step could be implemented if required for air quality
analysis or other purposes.

I o

Congested road travel times from the initial “mode split factors” run of the model are used in a

feedback loop as input to the mode choice model.
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11. MODEL VALIDATION

Model validation refers to comparing the model outputs (traffic volumes) to observed conditions
(traffic counts). During validation, adjustments are primarily made to model inputs, such as the road
network and base year land uses, rather than calibrated parameters such as trip generation rates or
peak factors. Once validated, the model can be used to predict future travel patterns with a high
degree of confidence.

The Sonoma County model validation includes both static validation (comparison to base year data) as
well as dynamic validation (changing inputs and comparing the changes reported by the model to
expected changes). Several values are compared to values from the Metropolitan Transporation
Commission (MTC) travel modeling to evaluate consistency with regional forecasts.

TRAFFIC DATA

Traffic data for validation were obtained from a variety of sources, including the Caltrans traffic count
databases, traffic counts provided by Sonoma County and the cities of Santa Rosa and Petaluma, and
counts derived from recent traffic studies. Where necessary, the raw traffic counts were processed to
derive average mid-week (Tuesday to Thursday) volumes. Additional daily traffic counts were added
based on the 2010 Caltrans Traffic Volumes, which are estimated daily traffic volumes as opposed to
direct traffic counts.

The traffic counts were reviewed to ensure that they were reasonable, and to identify the best count to
use in locations where multiple counts were provided. There are over 900 unique traffic count
locations in the database.

MATRIX ESTIMATION

Model validation results can be significantly improved by using the traffic counts as one of the inputs to
the model process. After estimation of trips using conventional procedures (trip generation,
distribution and assignment), the matrix of trip origins and destinations can be factored to more closely
replicate the traffic counts. This process is often referred to as origin-destination matrix estimation
(ODME).

For example, if the conventional model process results in estimated traffic volumes that are 20 percent
too high on a freeway segment, the matrix estimation process can adjust all of the origin-destination
pairs using that segment by a factor of 0.8. This is a complex iterative process, as every adjustment
affects many segments with traffic counts.

Matrix estimation can improve the validation statistics, but it adjusts the trip origins and destinations in
ways that cannot be easily explained or replicated. The recommended application is to perform matrix
estimation to provide a more accurate base year result, but use the conventional model procedures to
forecast increments between the base year and future years.
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Matrix estimation has been applied to the Sonoma Model 2010 daily and peak hour trip estimates. The
matrix estimation process may significantly adjust the trip distribution estimated using the conventional
model process.

TRAFFIC VALIDATION

The Sonoma County travel model traffic validation is based on several criteria, including vehicle miles of
travel (VMT), total volume by road type, and percent of links within acceptable limits. The validation
results are presented both without and with the origin-destination matrix estimation (ODME)
adjustments.

Vehicle Miles of Travel

The Caltrans Highway Performance Monitoring System (HPMS) estimates vehicle miles of travel for
each county based on a sample of traffic counts on various road types. Vehicle miles of travel (VMT)
were estimated from the travel demand model by multiplying link volumes by link distances (Table 19).

Table 19: Daily Validation by Vehicle Miles of Travel (VMT)

Attribute FHWA Target HPMS 2010 Model 2010

Daily VMT +/-5% 11,183,590 10,649,337 (-4.8%)

The Sonoma Model VMT estimate is 4.8 percent lower than the Caltrans HPMS target. This is within the
target of +/- 5.0 percent.

Functional Classification

The Federal Highway Administration and Caltrans recommend error limits for total error by functional
classification (type of road):

e Freeways Less than 7 percent

e Principal Arterials Less than 10 percent
e Minor Arterials Less than 15 percent
e Collectors Less than 25 percent
e Frontage Roads Less than 25 percent

The criterion for Principal Arterials is assumed to apply to highways and expressways. The criterion for
Minor Arterials is assumed to apply to local arterial roads.
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Daily Validation

Without matrix estimation (ODME), the Sonoma Model validation meets the FHWA targets for total
volume by road type (Table 20) for freeways, arterials, collectors and ramps and is slightly above the
target for highways. The total model estimates were within 0.6 percent on the sample of links that
have available traffic counts.

With ODME, the daily model validation meets the FHWA targets for all road types. The total model
estimates are 5.9 percent lower than the total counts, slightly below the target.

Table 20: Daily Validation by Road Type

Validation Without ODME With ODME
Target Model Percent Target Model Percent Target
Freeways +/-7% 3,329,570 3,559,225 + 6.9% YES 3,261,326 - 2.0% YES
Highways +/-10% 1,441,601 1,605,586 + 11.4% NO 1,438,713 - 0.2% YES
Expressways +/-10% 39,964 49,140 + 23.0% NO 42,511 + 6.4% YES
Arterials +/-15% 6,087,088 5,795,940 - 4.8% YES 5,520,817 - 9.3% YES
Collectors +/-25% 733,796 671,202 - 8.5% YES 639,383 - 12.9% YES
Ramps +/-25% 985,821 1,016,213 + 3.1% YES 976,301 - 1.0% YES
TOTAL +/-5% 12,617,840 12,697,306 + 0.6% YES 11,879,051 - 5.9% NO
Root Mean Square Error (RMSE) 35% 34.5% YES 25.5% YES

ODME = Origin-Destination Matrix Estimation

Peak Hour Validation

Without matrix estimation (ODME), the Sonoma Model A.M. peak hour validation meets the FHWA
targets for total volume by road type (Table 21) for arterials, collectors and ramps. In particular, the
model is high on highways and expressways.

With ODME, the A.M. model validation meets the FHWA targets for freeways as well as arterials,
collectors and ramps. The validation on highways and expressways is significantly improved but still
exceeding targets. The total model estimates are 3.7 percent lower than the total counts, within the
five percent target.

Table 21: A.M. Peak Hour Validation by Road Type

Validation Without ODME With ODME
Target Count Model Percent Target Model Percent Target
Freeways +/-7% 28,218 32,567 + 15.4% NO 28,185 - 0.1% YES
Highways +/-10% 54,976 78,351 + 42.5% NO 64,587 + 17.5% NO
Expressways +/-10% 2,167 4,455 + 105.6% NO 2,835 + 30.8% NO
Arterials +/-15% 401,736 391,540 - 2.5% YES 362,089 - 9.9% YES
Collectors +/-25% 39,393 40,713 + 3.4% YES 37,431 - 5.0% YES
Ramps +/-25% 66,512 80,572 + 21.1% YES 76,179 + 14.5% YES
TOTAL +/-5% 593,002 628,198 + 5.9% NO 571,306 - 3.7% YES
Root Mean Square Error (RMSE) 35% 51.3% NO 37.8% NO

ODME = Origin-Destination Matrix Estimation
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Without matrix estimation (ODME), the Sonoma Model P.M. peak hour validation meets the FHWA
targets for total volume by road type (Table 22) for arterials, collectors and ramps. The total model
estimates are within 5.4 percent on the sample of links that have available traffic counts.

Table 22: P.M. Peak Hour Validation by Road Type

Validation Without ODME With ODME
Target Count Model Percent Target Model Percent Target
Freeways +/-7% 32,076 36,656 + 143% NO 32,806 + 2.3% YES
Highways +/-10% 63,362 79,702 + 25.8% NO 67,426 + 6.4% YES
Expressways +/-10% 3,686 4,426 + 20.1% NO 3,195 - 13.3% NO
Arterials +/-15% 470,266 467,985 - 0.5% YES 428,906 - 8.8% YES
Collectors +/-25% 40,309 40,861 + 1.4% YES 36,741 - 8.9% YES
Ramps +/-25% 76,622 93,947 + 22.6% YES 87,468 + 14.2% YES
TOTAL +/-5% 686,321 723,577 + 5.4% NO 656,542 - 4.3% YES
Root Mean Square Error (RMSE) 35% 51.2% NO 40.0% NO

ODME = Origin-Destination Matrix Estimation

With ODME, the P.M. model validation meets the FHWA targets for all road types except for
expressways. The total P.M. peak hour model estimates are 4.3 percent lower than the total counts,
within the five percent target.

Root Mean Square Error

The root mean square error (RMSE) provides a measure of accuracy based on the statistical standard
deviation. The RMSE puts a greater emphasis on larger errors that may cancel each other out in the
total validation by road type described previously. The overall target RMSE is 35 percent.

Without matrix estimation, the Sonoma County Model is within the 35 percent RMSE validation criteria
for daily traffic (34.5%) but not for the A.M. (51%) and P.M. (51%) peak hours. With matrix estimation
(ODME), the RMSE validation is improved for daily (26%). The RMSE for the A.M. (38%) and P.M. (40%)
peak hours is improved but is still above the 35 percent criteria.

Maximum Desirable Deviation

The Caltrans travel forecasting guidelines include a figure showing the maximum desirable deviation for
individual link volumes between model volumes and traffic counts (Figure 6). The suggested link-
specific validation criterion is that 75 percent of freeway and principal arterials meet the maximum
desirable deviation. With matrix estimation (ODME), the Sonoma County travel model meets the
Caltrans criteria for daily traffic volumes on 81.9 percent of all links, well above the target.

Screenlines

Screenlines are imaginary lines, often along natural or man-made physical barriers (e.g., rivers, railroad
tracks) that have a limited number of crossings. The screenlines should “cut” the entire study area,
intercepting all travel across them, thereby eliminating issues about individual route choice. Use of a
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system of screenlines allows systematic comparison of total model estimated versus observed travel in
different parts of the model area. However, they do not ensure that traffic is being assigned to the
correct routes across each screenline.

Six screenlines were defined for the Sonoma County model validation (Figure 7). The results for 2010
traffic without and with ODME are summarized in Table 23. In general, the goal is for model volumes to
be within 10 percent of traffic counts across each screenline.

Table 23: Screenline Validation Summary

A.M. Peak Hour P.M. Peak Hour
w/o With w/o With
Screenline Location ODME ODME ODME ODME
1 N. of Windsor +1% -14% +6% +0% +1% -7%
2 W. of Santa Rosa +2% -1% -16% -6% -6% +5%
3 S. of Santa Rosa +4% -6% +13% -28% +33% +9%
4 N. of Petaluma +19% +3% +31% -7% +103% +30%
5 S. of Petaluma -15% -15% +6% -12% -21% -31%
6 W. of Sonoma +30% +5% +80% +27% +47% +8%

Without ODME, the screenline with the greatest difference between the model estimate and the traffic
counts is Screenline 6 west of Sonoma. The model tends to overestimate the amount of travel between
the east and west portions of the county. This may be due to socioeconomic factors or perceived
barriers that cannot be easily represented by the travel time and distance measures used in the travel
model.

The ODME improves the screenline validation on four out of six screenlines for each time period. The
ODMIE validation improves the number of screenlines meeting the ten percent goal for the daily time
period from three to four, from two to three for the A.M. peak hour and from two to four for the P.M.
peak hour. In particular, the ODME significantly improves the validation on the screenlines that are
most inaccurate compared to counts, such as Screenlines 4 and 6 in the daily time period, Screenlines 2,
4 and 6 in the A.M. peak hour and Screenlines 3, 4 and 6 in the P.M. peak hour.
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Figure 6: Maximum Desirable Error for Links and Screenlines
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Figure 7: Traffic Validation Screenlines
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TRANSIT VALIDATION

The Sonoma County travel model transit validation is based on a comparison of model estimated daily
transit ridership with observed daily transit ridership (Table 24).

Table 24: Transit Validation, 2010 Weekday Trips

2010 Average Weekday
Transit Service Ridership Model Estimate Difference
Santa Rosa City Bus 9,620 8,080 -16%
Sonoma County Transit 4,260 5,330 +25%
Golden Gate Transit 3,410 2,960 -13%
Petaluma Transit 590 570 -2%
Cloverdale n/a 130 n/a
Healdsburg n/a 10 n/a
Mendocino n/a <10 n/a
The Vine n/a <10 n/a
TOTAL 17,880 17,080 -4%

The model estimates are four percent lower than overall 2010 daily ridership on fixed-route transit
services in Sonoma County with available ridership counts. The model overestimates ridership on
Sonoma County Transit, and underestimates ridership on Santa Rosa City Bus and Golden Gate Transit.
It is recommended that the model be used to estimate increments of ridership due to demographic and
service changes, but estimates of individual route ridership should be adjusted based on a comparison
of counts and base year ridership estimates.

DYNAMIC VALIDATION

Dynamic validation tests the model’s ability to respond reasonably to changes in inputs. Several types
of dynamic validation were tested:

e Changesin land use

e Changes in road network
e Changes in transit service
e Changes in travel costs

These tests were run relative to the 2010 base year validation scenario.

53 Kittelson & Associates, Inc.



Sonoma County Travel Demand Model
Model Validation

January, 2013

Land Use Changes

Changes in land use were tested for two types of land use, residential and commercial. Each land use
was tested in two locations, one in downtown Santa Rosa and one in an area outside a central business
district. The changes in travel behavior are highlighted in Table 25.

Table 25: Dynamic Validation, Land Use Summaries

Land Use Test 1: Land Use Test 2:

Residential within

Land Use Test 3:
Commercial outside

Land Use Test 1:
Commercial within

Residential outside

Attribute CBD CBD CBD CBD
+250,000 sf +250,000 sf

Land use +100 SF DU +100 SF DU Shopping Center Shopping Center
Petaluma Blvd near

Location Rio Nido Santa Rosa CBD Corona Road Santa Rosa CBD

TAZ 63 659 318 650

Change in daily

person trips to/from

TAZ +1,552 +1,552 +10,387 +7,789

ITE Trip Generation

daily vehicle trips +952 +952 +7,126 +5,344

Change in daily

vehicle trips to/from

TAZ +909 +927 +6,952 +5,015

ITE Trip Generation

P.M. peak hour

vehicle trips +100 +100 +664 +507

Change in P.M. peak

hour vehicle trips

to/from TAZ +81 +82 +807 +584

Change in daily VMT

to/from TAZ +7,623 +3,856 +39,082 +22,173

Net change in daily

VMT countywide +2,339 -1,088 +21,600 +13,500

Residential Land Use

The model response to residential land use changes was tested by adding 100 single family housing
units to two different locations:

e TAZ63in Rio Nido
e TAZ 659 in downtown Santa Rosa

The model change in daily vehicle trip generation was within five percent of an estimate based on ITE
Trip Generation. The ITE rates are a constant national average, while the model varies the vehicle trips
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depending on the likelihood of using alternative modes such as walking. The model was about 18
percent lower than the ITE estimate for the P.M. peak hour. Again, the ITE rates are based on national
averages while the peak hour estimates in the model include the observed additional peak spreading
that occurs in the Bay Area due to congestion.

Although the model predicts similar trip generation for 100 housing units in the rural and urban areas,
the VMT results are significantly different. The housing in the urban area is estimated to generate
about half of the VMT of the same number of housing units in the rural area. This is because more trip
destinations are available within a shorter distance, resulting in shorter average trip lengths. The net
impact on countywide VMT is smaller than the gross VMT added by the 100 housing units, as some of
the new trips would replace other longer trips. The net impact of the 100 housing units in downtown
Santa Rosa is actually a decrease in VMT, as more residents would be within a short distance of high
concentrations of employment and shopping destinations.

Net changes in daily traffic are displayed for the addition of 100 housing units to the rural area (Figure
8) and urban area (Figure 9). In these figures, increases in traffic are displayed in red while decreases in
traffic are indicated by blue lines. Decreases in traffic on certain roads can occur when trips to and
from a new development replace existing trip patterns.

Figure 8: Net Changes in Daily Traffic, 100 Housing Units in Rural Area
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Figure 9: Net Changes in Daily Traffic, 100 Housing Units in Urban Area

o —

ab

o

@

= & % a8t
106 = = I ®
pEY
-125 AN =] @
7 - ey T - v
125, = = § = ]

Ny

o
B F ¢ A N k)
o i, =) AT
’;@ < «1
~ W E
& A" oS 3 ’
& ?7\:& oS

- : ﬁ//ﬁ Y \

Commercial Land Use

The model response to commercial land use changes was tested by adding 250,000 square feet of new
commercial development to two different locations:

e TAZ 318 in Petaluma
e TAZ 650 in downtown Santa Rosa

The ITE rates for shopping centers decreases as the total square footage gets larger, as customers are
more likely to combine activities at a larger shopping center and not generate as many trips per square
foot to and from the center. The model changes in daily vehicle trip generation were within six percent
of estimates based on ITE Trip Generation. The 250,000 square feet in downtown Santa Rosa is
estimated to generate about 70 percent of the vehicle traffic as the same amount in non-CBD

Petaluma.

The model was about 15 to 20 percent higher than the ITE estimates for the P.M. peak hour. The
higher P.M. peak hour rates for commercial areas in Sonoma County are based on the calibration to
existing traffic counts.

The commercial development in downtown Santa Rosa is estimated to generate about 60 percent of
the VMT increase as the same amount of commercial development in non-CBD Petaluma. This is
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because more trip destinations are available within a shorter distance, resulting in shorter average trip
lengths.

Net changes in daily traffic are displayed for the addition of 250,000 square feet of shopping center to
Petaluma (Figure 10) and downtown Santa Rosa (Figure 9). In these figures, increases in traffic are
displayed in red while decreases in traffic are indicated by blue lines. Decreases in traffic on certain
roads can occur when trips to and from a new development replace existing trip patterns.

Figure 10: Net Changes in Daily Traffic, Shopping Center in Petaluma
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Road Network Changes

Two road network changes were evaluated:

e Add two-way left-turn lane to State Route 12
e Complete US 101/Railroad Avenue interchange

The daily traffic volume changes for the capacity increase on State Route 12 are shown in Figure 12.
The model predicted changes that would be consistent with expectations, with an increase of about
1,000 daily vehicles in each direction on the constrained section of SR 12, and corresponding decreases
in traffic on parallel routes.

Figure 12: Net Changes in Daily Traffic, State Route 12 Capacity Increase
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The daily traffic volume changes for the completion of the Railroad interchange are shown in Figure 13.
The model predicted changes that would be consistent with expectations. Traffic would be increased
on US 101 north of the interchange, with corresponding decreases in traffic on parallel routes. South of
the interchange, traffic is projected to increase on Stony Point Road and Jewett Road due to the
increased access, with corresponding decreases on US 101.

Figure 13: Net Changes in Daily Traffic, Complete Railroad Interchange
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In summary, the Sonoma County model appears to provide reasonable estimates of traffic changes due
to changes in the road network.

Transit Service Changes

The sensitivity of the model to transit service changes was tested by assuming that all transit lines in
the County would operate at double their 2010 frequencies, decreasing average wait times by half. The
results of this test are summarized in Table 26.
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Table 26: Dynamic Validation, Transit and Parking Summaries

Drive Alone Trips 1,275,512 1,274,295 -0.1% 1,267,819 -0.6%
Shared Ride Trips 1,320,495 1,319,423 -0.1% 1,325,033 +0.3%
Transit Trips 11,681 15,042 +28.8% 12,147 +4.0%
Walk/Bike Trips 225,790 224,589 -0.5% 228,504 +1.2%
Transit Share 0.41% 0.53% +29.3% 0.43% +4.9%
VMT 10,649,337 10,639,764 -0.1% 10,630,827 -0.2%

The increase in transit service frequencies is projected to increase transit ridership and mode share by
nearly 30 percent. This is consistent with expected elasticities of transit ridership and service. Because
transit accounts for less than one percent of existing travel in Sonoma County (1.3 percent of work
trips), the net impact on vehicle trips and VMT would be a 0.1 percent decrease.

Parking Cost

The sensitivity of the model to parking cost changes was tested by inputting increased parking costs in
selected TAZs in business districts (Figure 14). A ten dollar average daily parking cost was assumed for
TAZs in the Santa Rosa Central Business District. A five dollar average daily parking cost was assumed
for TAZs adjacent to the CBD, at West Junior College, and in central areas of Healdsburg, Windsor,
Petaluma and Sonoma.

The increased parking costs were projected to decrease drive-alone trips by 0.6 percent, and increase
ridesharing, transit and walk and bicycle modes. The net effect on countywide VMT was estimated to
be a 0.2 percent decrease. This result is consistent with expected elasticities.

Summary of Dynamic Validation

The Sonoma County model provided appropriate responses to changes in land use, road network,
transit service and parking costs.

REGIONAL MODEL COMPARISON

The values used in the Sonoma County travel model are compared to values provided by MTC based on
their travel forecasts based on ABAG Projections 2009.
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Figure 14: Dynamic Validation Parking Cost Test
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For the 2010 base year, the MTC model assumed 188,335 households and 218,363 jobs in Sonoma
County. The Sonoma County model includes 184,200 occupied housing units (-2%) and non-residential
uses corresponding to approximately 242,600 jobs (+11%).

For the 2035 forecast year, the MTC model assumed 211,287 households (0.5 percent annual growth)
and 325,104 jobs (2.0 percent annual growth) in Sonoma County. The Sonoma County model 2040
forecast includes 223,300 occupied housing units (0.7 percent annual growth) and non-residential uses
corresponding to approximately 293,900 jobs (0.7 percent annual growth). Using these growth rates,
the Sonoma County model would forecast 216,800 households (+3%) and 285,400 jobs (-12%) in 2035.

The Sonoma County model is very consistent with MTC assumptions for households and therefore
population. The Sonoma County model assumes somewhat higher 2010 base year employment and a
future growth rate consistent with population growth, while the MTC forecasts assume a higher rate of
growth for jobs than for population in Sonoma County.
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Trip Distance

For the 2035 forecast year, the MTC model reported Bay Area average trip distances of 10.3 miles for
work trips, 7.2 miles for university trips, 4.1 miles for school trips, between 4.2 and 5.5 miles for non-
work trips, and 3.3 miles for at-work (non-home) trips, with an overall average of 6.5 miles for all trips.

For 2040, the Sonoma County model reported average trip distances of 16.3 miles for home-work trips,
6.0 miles for home-school trips, 7.2 miles for home-other trips and 5.4 miles for non-home trips, with
an overall average of 7.8 miles (+20%). Since Sonoma County is further from the major Bay Area job
centers such as downtown San Francisco than much of the Bay Area, it is reasonable that the average
work trip distance would be greater than the Bay Area average. The Sonoma County school trip
distance (includes both college and K-12) is very close to the average of the MTC distances for
university and school trips.

Work Trip Distribution

For the 2035 forecast year, the MTC model estimated that 88 percent of Sonoma County workers
would work at jobs in Sonoma County, and 87 percent of Sonoma County jobs would be filled by
Sonoma County residents.

For 2040, the Sonoma County model estimates that 85 percent of Sonoma County work trips will stay
within Sonoma County, and 95 percent of Sonoma County jobs would be filled by Sonoma County
residents. The Sonoma County model is very consistent with the MTC model for out-commute, but
projects a lower in-commute than the MTC model.

Average Speeds

For the 2035 forecast, the MTC model reported Bay Area average daily speeds of 36.3 miles per hour
(mph) on all facilities, with average speeds of 34.1 mph during the A.M. peak period and 33.5 mph
during the P.M. peak period. For Bay Area freeways, the average speeds were forecast at 50.0 mph
daily average, with 44.2 mph during the A.M. peak period and 45.1 mph during the P.M. peak period.

The Sonoma County model 2040 forecast results in average daily speeds of 37.2 mph (+2%) on all
facilities, with average speeds of 27.6 mph (-19%) during the A.M. peak hour and 25.7 mph (-23%)
during the P.M. peak hour. For Sonoma County freeways, the average speeds were forecast at 50.2
mph daily average (+0%), with 44.1 mph (-0%) during the A.M. peak hour and 35.9 mph (-20%) during
the P.M. peak hour.

The Sonoma County model is very consistent with the MTC model for average daily forecast speeds.
The Sonoma County model generally projects lower peak speeds than the MTC model, although A.M.
peak freeway speeds are very consistent. Part of this difference would be that the Sonoma County
model projects speeds for the peak hour, while the MTC model provides average speeds for the four
hour peak period.
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12. FORECAST APPLICATIONS

Potential travel model forecast applications include:
e |dentify traffic "hot spots"
e Forecast effectiveness of major road or transit improvements
e Impacts of land use changes

e Compare land use or transportation policy alternatives using regional measures of
effectiveness

ORIGIN-DESTINATION TRIP TABLE ADJUSTMENTS

The matrix estimation (ODME) process provides origin-destination tables for the 2010 base year that
more closely match the observed traffic counts. The Sonoma County model is set up so that these
ODME tables are used as a starting point for future forecasts.

For each model forecast, the following process is used:
1. Run the forecast model

2. For each trip matrix (daily, A.M., P.M.), calculate the increment between the unadjusted
forecast and the unadjusted 2010 base year model estimate

3. Add the increment to the 2010 ODME trip matrix for the corresponding time period
(Adjusted Forecast Trip Matrix = 2010 ODME + Unadjusted Forecast Model — Unadjusted
2010 Base Year Model)

4. Factor each adjusted trip matrix to ensure that the trips in and out of each TAZ maintain the
input trip generation amounts from the unadjusted forecast

5. Assign the adjusted forecast trip matrices for each time period

The following example illustrates the adjustment process for one particular origin-destination pair:

2010 base model unadjusted daily trips: 300
2010 ODME adjusted daily trips: 420
2040 unadjusted forecast daily trips: 390
2040 increment from 2005 base: 90
2010 ODME plus increment: 510 ( = 420+90)
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Factor needed to match unadjusted 2040 forecast trips at each end: 0.97
2040 adjusted daily trips: 495

In this example, the 2010 traffic counts indicated that more trips were needed between this particular
origin-destination pair than those estimated by the basic 2010 model. The 2040 unadjusted forecast
actually came out lower than the adjusted 2010 number of trips. If this unadjusted forecast were
assigned to the road network, the resulting 2040 traffic forecast could be lower than the 2010 observed
traffic count. The adjustment process minimizes these types of errors.

ADJUSTMENT OF TRAFFIC ASSIGNMENT RESULTS

If the matrix adjustment described in the previous section is not used, it is recommended that traffic
forecasts on specific road segments use an adjustment process that accounts for validation errors.
Where base year traffic counts are available, forecast traffic volumes are calculated based on the
increment between the base year and future year model results:

Adjusted Forecast Volume = Base Year Count +

(Model Forecast Volume - Base Year Model Volume)

An incremental adjustment is recommended instead of an adjustment based on ratios. A ratio
adjustment factor does not guarantee continuity of traffic volumes between adjacent road segments,
and can result in very large adjustments on low-volume links. However, there are circumstances where
a ratio or growth factor adjustment is appropriate. For example, a growth factor based on daily model
volumes can be applied to peak hour traffic counts to generate approximate peak hour forecasts.

If a new road or ramp connection is tested in a forecast, there would not be an existing traffic count
and the model forecast volume would be used directly.

FORECAST ASSUMPTIONS

An initial set of forecasts for the Sonoma County travel model was tested for the 2040 forecast year.

Future Road Networks

The future road networks are based on a list of potential improvements considered in the 2009 Sonoma
County Transportation Plan. Improvements are included in the travel model master road network, and
improvements are only included in model forecast years beyond the project completion year. A “CTP”
code is used to identify the level of improvements to be included in a particular scenario.
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Future Transit Network

Future transit networks are based on improvements considered in the 2009 Sonoma County
Transportation Plan. The future transit includes SMART rail within Sonoma County and improvements
to existing bus service. A second set of service frequencies (“HEADWAY 2”) can be implemented to test
the effects of increased service.

FORECAST RESULTS

The results of the travel forecasts can include the following:

Traffic volumes on each link

= Congested speeds and travel times on each link

= Comparison of volume to capacity on each link

= Summary measures on TAZ nodes

® Transit ridership on bus routes

= Traffic volumes by vehicle occupancy (single, two-person, 3+ persons)

= Summary measures of effectiveness (MOE) for the entire county (or subareas) such as
vehicle-miles of travel, person-hours of delay or average speed by road type

An example of a graphic display of traffic volumes is shown in Figure 15.

A number of attributes are calculated and added to the nodes representing TAZs (Table 27). These
include land use inputs for the scenario and measures such as generated trips, mode shares and
average trip lengths. The attributes that are available on each link of the road network are listed in
Table 28.
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Figure 15: Example Forecast Volume Graphic
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Table 27: Result TAZ Node Attributes

Node Variable Description

MASTER NETWORK INPUTS

MHHINC Median Household Income from 2000 Census (1999 dollars)
CT_2000 Census tract number

PRKCOST Daily parking cost in dollars

AREATYPE U=Urban, S=Small Urban, R=Rural

PTERM Terminal time in minutes at production (home) end of trips
ATERM Terminal time in minutes at attraction (non-home) end of trips
PCT_OHH Percent of households with zero vehicles

PCT_1HH Percent of households with one vehicle

PCT_2HH Percent of households with two or more vehicles
ABAGAREA Planning area consistent with ABAG designation

KFACDIST District for distribution adjustment factors

TAZ RESULT SUMMARIES

TRIPS_PERS Total Person Trips

VTRIPS_DA Total Vehicle Trips, Daily

VTRIPS_A1l Total Vehicle Trips, A.M. Peak Hour

VTRIPS_P1 Total Vehicle Trips, P.M. Peak Hour

PTRIPS_HW Person Trips, Home-Work

PTRIPS_SC Person Trips, Home-School

PTRIPS_HO Person Trips, Home-Other

PTRIPS_NH Person Trips, Non-Home

PTRIPS_D1 Person Trips, Drive Alone

PTRIPS_SR Person Trips, Shared Ride (sum of 2 and 3+)

PTRIPS_TR Person Trips, Transit (sum of walk and drive access)
PTRIPS_NM Person Trips, Non-Motorized (walk/bike)

MODE_D1 Person Trips, Percent Drive Alone

MODE_SR Person Trips, Percent Shared Ride (sum of 2 and 3+)
MODE_TR Person Trips, Percent Transit (sum of walk and drive access)
MODE_NM Person Trips, Percent Non-Motorized (walk/bike)
AVGTIME Average Trip Length, Time (minutes)

AVGTIME_HW Average Trip Length, Time (minutes)- Home-Work trips
AVGDIST Average Trip Length, Distance (miles)

AVGDIST_HW Average Trip Length, Distance (miles)- Home-Work trips
VMT Vehicle Miles of Travel

LAND USE INPUTS

JURISDICTN Jurisdiction from land use input
COMMUNITY Community from land use input
ABAG_AREA ABAG area from land use input
DU-SF, etc.. Land use quantities from land use input file
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Table 28: Result Network Link Attributes

Link Variable Description

MASTER NETWORK INPUTS

A A node number

B B node number

NAME Road Name

JURISDICTI Jurisdiction

DISTANCE Distance in miles

AREATYPE U (Urban), S (Small Urban) or R (Rural)
TERRAIN F (Flat), R (Rolling) or M (Mountainous)
TOLL Daily toll (dollars)

SCREENLINE Screenline number for model validation

SCENARIO NETWORK INPUTS

FACTYP Facility Type code representing the road type
LANES Number of through lanes in each direction
SPEED Uncongested speed (miles per hour)

AUX 1=Auxiliary lane

HOV Segment used by HOVs only

TRNLN 1=Two-way left-turn lane

CAPACITY Capacity (vehicles per hour)

FROM TRAFFIC COUNT DATABASE

CNT_ID Traffic count database ID number
CNT_NAME Traffic count road name
CNT_LOC Traffic count location
CNT_POSTML Caltrans Postmile (if state route)
CNT_DIR Traffic count direction

CNT_DA Daily traffic count

CNT_A1 A.M. peak hour traffic count
CNT_P1 P.M. peak hour traffic count
CNT_DATE Traffic count date

CNT_SOURCE Traffic count source

TRAFFIC ASSIGNMENT RESULTS

DA _VOL Daily assigned volume (this link direction)

DA _VOL_T2W Daily assigned volume (total both directions)

DA VOL D1 Daily drive-alone vehicles (MODE CHOICE RUN ONLY)

DA _VOL_S2 Daily shared-ride 2-person vehicles (MODE CHOICE RUN ONLY)
DA _VOL_S3 Daily shared-ride 3+-person vehicles (MODE CHOICE RUN ONLY)
DA_VC Daily average volume/capacity ratio

DA _CTIME Daily average congested link travel time (minutes)

DA_CSPD Daily average congested link speed (miles per hour)

DA_SL Daily select link volume
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Table 28: Result Network Link Attributes

Link Variable Description

Al VOL A.M. peak hour assigned volume (this link direction)

Al VOL T2wW A.M. peak hour assigned volume (total both directions)

Al VOL D1 A.M. peak hour drive-alone vehicles (MODE CHOICE ONLY)

Al VOL S2 A.M. peak hour shared-ride 2-person vehicles (MODE CHOICE ONLY)
Al VOL S3 A.M. peak hour shared-ride 3+-person vehicles (MODE CHOICE ONLY)
A1 _VC A.M. peak hour volume/capacity ratio

Al_CTIME A.M. peak hour congested link travel time (minutes)

Al _CSPD A.M. peak hour congested link speed (miles per hour)

Al SL A.M. peak hour select link volume

Al _VOL_LOS A.M. peak hour adjusted volume used for LOS lookup

Al _LOS_NO A.M. peak hour level of service (number, 1=A, 2=B, etc...)

Al _LOS A.M. peak hour level of service (letter)

P1_VOL P.M. peak hour assigned volume (this link direction)

P1_VOL_T2W P.M. peak hour assigned volume (total both directions)

P1_VOL_D1 P.M. peak hour drive-alone vehicles (MODE CHOICE ONLY)
P1_VOL_S2 P.M. peak hour shared-ride 2-person vehicles (MODE CHOICE ONLY)
P1_VOL_S3 P.M. peak hour shared-ride 3+-person vehicles(MODE CHOICE ONLY)
P1_VC P.M. peak hour volume/capacity ratio

P1_CTIME P.M. peak hour congested link travel time (minutes)

P1_CSPD P.M. peak hour congested link speed (miles per hour)

P1_SL P.M. peak hour select link volume

P1_VOL_LOS P.M. peak hour adjusted volume used for LOS lookup

P1_LOS_NO P.M. peak hour level of service (number, 1=A, 2=B, etc...)

P1_LOS P.M. peak hour level of service (letter)

EVALUATION MEASURES

AMCONHRS Hours at congested speeds during A.M. peak period (default is 1)
PMCONHRS Hours at congested speeds during P.M. peak period (default is 1)
PKCONHRS Total hours at congested speeds during peak periods (default is 2)
AMVPH Vehicles per hour during A.M. peak period (A1_VOL or CAPACITY)
PMVPH Vehicles per hour during P.M. peak period (P1_VOL or CAPACITY)
AMVOLCNG Total vehicles during A.M. peak period (AMCONHRS * AMVPH)
PMVOLCNG Total vehicles during P.M. peak period (PMCONHRS * PMVPH)
TOOCONG 1 if congested conditions estimated to exceed 4 hours during a peak period
OP_vOL Off-peak volume (default is DA_VOL-AMVOLCNG-PMVOLCNG)
DA_VMT Daily vehicle miles of travel (DA_VOL * DISTANCE)

AM_VMT A.M. peak period vehicle miles of travel

PM_VMT P.M. peak period vehicle miles of travel

OP_VMT Off-peak period vehicle miles of travel

DA_VMT_SUM Daily vehicle miles of travel (sum of AM, PM and OP VMT)
DA_VHF Daily vehicle hours at free-flow speeds (DA_VOL * TIME_FF)
AM_VHF A.M. peak period vehicle hours at free-flow speeds

PM_VHF P.M. peak period vehicle hours at free-flow speeds

OP_VHF Off-peak vehicle hours at free-flow speeds
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Table 28: Result Network Link Attributes

Link Variable Description

DA_VHF_SUM Daily vehicle hours at free-flow speeds (sum of AM, PM and OP VMT)
AM_VHT A.M. peak period vehicle hours at congested speeds

PM_VHT P.M. peak period vehicle hours at congested speeds

OP_VHT Off-peak vehicle hours at congested speeds

DA_VHT_SUM Daily vehicle hours at congested speeds (sum of AM, PM and OP VHT)
AM_PHT A.M. peak period person hours at congested speeds

PM_PHT P.M. peak period person hours at congested speeds

OP_PHT Off-peak person hours at congested speeds

DA_PHT_SUM Daily person hours at congested speeds (sum of AM, PM and OP PHT)
AM_VHD A.M. peak period vehicle hours of delay (AM_VHT — AM_VHF)
PM_VHD P.M. peak period vehicle hours of delay

OP_VHD Off-peak vehicle hours of delay

DA_VHD Daily vehicle hours of delay(sum of AM, PM and OP VHD)

AM_PHD A.M. peak period person hours of delay (AM_PHT — AM_PHF)
PM_PHD P.M. peak period person hours of delay

OP_PHD Off-peak person hours of delay

DA_PHD Daily person hours of delay(sum of AM, PM and OP PHD)

LANEMILES Lane-miles (LANES * DISTANCE)

Al_LMVCGT1 A.M. peak hour lane-miles at volume/capacity ratios greater than 1.00
P1_LMVCGT1 P.M. peak hour lane-miles at volume/capacity ratios greater than 1.00
TYPE Description of road type for summaries of measures

LOS_TYPE Category number for Florida DOT lookup table
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Measures of Effectiveness

The Sonoma County model produces a number of transportation system performance measures. These
include performance measures derived from the trip calculations (Table 29 and Table 30) and
performance measures calculated from the traffic assignment results on the road network (Table 31
and Table 32).

Road Segment Level of Service

The forecast results include estimates of road segment link level of service (LOS) for the A.M. and P.M.
peak hours. The LOS is based on the 2000 Highway Capacity Manual (HCM) using average default
values as tabulated by the Florida Department of Transportation (FDOT). The maximum per-lane
capacities were adjusted to more closely correlate to the lane capacities used in the Sonoma Model
traffic assignments (Table 33 and Table 34).

An example of a graphic displaying level of service is shown in Figure 16.
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Table 29: Performance Measures from Trips

2010 2040 Change
PERSON TRIPS
Trips Persons Daily Home-Work 426,085 528,575 24%
Trips Persons Daily Home-School 297,381 350,046 18%
Trips Persons Daily Home-Other 1,231,676 1,563,566 27%
Trips Persons Daily Non-Home 918,564 1,228,640 34%
Trips Persons Daily All Trips 2,873,864 3,670,958 28%
AVERAGE TRIP LENGTH (TIME)
Minutes Mean Trip Length Daily Home-Work 23.12 23.2 0%
Minutes Mean Trip Length Daily Home-School 9.97 11.15 12%
Minutes Mean Trip Length Daily Home-Other 10.91 12.75 17%
Minutes Mean Trip Length Daily Non-Home 9.94 10.01 1%
Minutes Mean Trip Length Daily All Trips 12.31 13.19 7%
Minutes Mean Trip Length Daily Autos 12.86 13.77 7%
Minutes Mean Trip Length Daily Transit 49.59 34.09 -31%
Minutes Mean Trip Length Daily Walk 35.64 36.29 2%
Minutes Mean Trip Length Daily Bike 26.4 31.86 21%
AVERAGE TRIP LENGTH (DISTANCE)
Miles Mean Trip Length Daily Home-Work 16.26 16.31 0%
Miles Mean Trip Length Daily Home-School 4.88 5.97 22%
Miles Mean Trip Length Daily Home-Other 5.64 7.22 28%
Miles Mean Trip Length Daily Non-Home 5.37 5.35 0%
Miles Mean Trip Length Daily All Trips 7.05 7.79 10%
Miles Mean Trip Length Daily Autos 7.49 8.26 10%
Miles Mean Trip Length Daily Transit 8.25 7.97 -3%
Miles Mean Trip Length Daily Walk 1.78 1.81 2%
Miles Mean Trip Length Daily Bike 4.77 5.81 22%
MODE SHARES
Person Trips All Purposes Daily Drive Alone 1,275,512 1,637,213 28%
Person Trips All Purposes Daily Shared Ride 1,320,495 1,685,374 28%
Person Trips All Purposes Daily Transit 11,681 17,876 53%
Person Trips All Purposes Daily Walk/Bike 225,790 281,488 25%
Percent All Purposes Daily Drive Alone 45.01 45.2 0%
Percent All Purposes Daily Shared Ride 46.6 46.53 0%
Percent All Purposes Daily Transit 0.41 0.49 20%
Percent All Purposes Daily Walk/Bike 7.97 7.77 -3%
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Table 30: Performance Measures from Trips (continued)

2010 2040 Change

Person Trips Home-Work Daily Drive Alone 328,209 404,919 23%
Person Trips Home-Work Daily Shared Ride 77,897 96,392 24%
Person Trips Home-Work Daily Transit 5,452 8,355 53%
Person Trips Home-Work Daily Walk/Bike 13,124 17,167 31%
Percent Home-Work Daily Drive Alone 77.23 76.81 -1%
Percent Home-Work Daily Shared Ride 18.33 18.29 0%
Percent Home-Work Daily Transit 1.28 1.58 23%
Percent Home-Work Daily Walk/Bike 3.09 3.26 6%
Person Trips Home-School Daily Drive Alone 40,793 48,603 19%
Person Trips Home-School Daily Shared Ride 191,753 225,591 18%
Person Trips Home-School Daily Transit 1,781 3,133 76%
Person Trips Home-School Daily Walk/Bike 36,888 42,313 15%
Percent Home-School Daily Drive Alone 15.04 15.2 1%
Percent Home-School Daily Shared Ride 70.69 70.57 0%
Percent Home-School Daily Transit 0.66 0.98 48%
Percent Home-School Daily Walk/Bike 13.6 13.24 -3%
Person Trips Home-Other Daily Drive Alone 435,574 554,864 27%
Person Trips Home-Other Daily Shared Ride 675,586 861,560 28%
Person Trips Home-Other Daily Transit 2,652 3,930 48%
Person Trips Home-Other Daily Walk/Bike 114,911 139,467 21%
Percent Home-Other Daily Drive Alone 35.44 35.57 0%
Percent Home-Other Daily Shared Ride 54.97 55.22 0%
Percent Home-Other Daily Transit 0.22 0.25 14%
Percent Home-Other Daily Walk/Bike 9.35 8.94 -4%
Person Trips Non-Home Daily Drive Alone 470,936 628,828 34%
Person Trips Non-Home Daily Shared Ride 375,260 501,832 34%
Person Trips Non-Home Daily Transit 1,794 2,457 37%
Person Trips Non-Home Daily Walk/Bike 60,866 82,539 36%
Percent Non-Home Daily Drive Alone 51.8 51.71 0%
Percent Non-Home Daily Shared Ride 41.27 41.27 0%
Percent Non-Home Daily Transit 0.2 0.2 0%
Percent Non-Home Daily Walk/Bike 6.69 6.79 1%
VEHICLE TRIPS

Vehicle Trips Vehicles Daily All Trips 1,836,738 2,373,064 29%
Vehicle Trips Vehicles AM Peak Hour All Trips 157,826 200,723 27%
Vehicle Trips Vehicles PM Peak Hour All Trips 179,667 234,406 30%
VEHICLE MILES OF TRAVEL

Vehicle-Miles of Travel Vehicles Daily Shortest Paths 13,034,049 18,585,571 43%
Vehicle-Miles of Travel Vehicles Daily Intrazonal 146,296 179,151 22%
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Table 31: Performance Measures from Network

2010 2040 Change

VEHICLE MILES OF TRAVEL

Vehicle Miles of Travel Vehicles Daily All Roads 10,503,041 14,840,420 41%
Vehicle Miles of Travel Vehicles Daily Freeways 3,427,991 4,801,980 40%)
Vehicle Miles of Travel Vehicles Daily Highways 1,758,718 2,558,098 45%
Vehicle Miles of Travel Vehicles Daily Expressways 81,447 108,306 33%
Vehicle Miles of Travel Vehicles Daily Arterials 3,344,113 4,794,190 43%
Vehicle Miles of Travel Vehicles Daily Collectors 905,733 1,340,965 48%
Vehicle Miles of Travel Vehicles Daily Ramps 234,865 274,559 17%
Vehicle Miles of Travel Vehicles Daily Connectors 750,174 962,323 28%)
Vehicle Miles of Travel Vehicles AM Peak Period All Roads 953,069 1,577,196 65%)
Vehicle Miles of Travel Vehicles AM Peak Period Freeways 307,901 515,135 67%)
Vehicle Miles of Travel Vehicles AMPeak Period Highways 173,350 375,169 116%
Vehicle Miles of Travel Vehicles AM Peak Period Expressways 5,661 11,142 97%)
Vehicle Miles of Travel Vehicles AM Peak Period Arterials 286,719 434,555 52%)
Vehicle Miles of Travel Vehicles AM Peak Period Collectors 91,880 133,318 45%
Vehicle Miles of Travel Vehicles AMPeak Period Ramps 19,795 23,164 17%
Vehicle Miles of Travel Vehicles AM Peak Period Connectors 67,763 84,714 25%)
Vehicle Miles of Travel Vehicles PM Peak Period All Roads 1,077,723 1,975,514 83%
Vehicle Miles of Travel Vehicles PMPeak Period Freeways 374,698 855,703 128%
Vehicle Miles of Travel Vehicles PMPeak Period Highways 174,672 281,096 61%)
Vehicle Miles of Travel Vehicles PMPeak Period Expressways 12,431 17,016 37%)
Vehicle Miles of Travel Vehicles PM Peak Period Arterials 329,403 545,573 66%)
Vehicle Miles of Travel Vehicles PMPeak Period Collectors 93,015 155,017 67%)
Vehicle Miles of Travel Vehicles PMPeak Period Ramps 21,924 28,111 28%)
Vehicle Miles of Travel Vehicles PM Peak Period Connectors 71,580 92,997 30%)
Vehicle Miles of Travel Vehicles Off Peak 8,472,249 11,287,710 33%)
VEHICLE HOURS OF TRAVEL

Vehicle Hours of Travel Vehicles Daily All Roads 289,383 453,358 57%)
Vehicle Hours of Travel Vehicles Daily Freeways 60,146 95,599 59%
Vehicle Hours of Travel Vehicles Daily Highways 46,685 83,290 78%
Vehicle Hours of Travel Vehicles Daily Expressways 2,659 3,855 45%
Vehicle Hours of Travel Vehicles Daily Arterials 94,822 153,686 62%
Vehicle Hours of Travel Vehicles Daily Collectors 29,479 46,000 56%
Vehicle Hours of Travel Vehicles Daily Ramps 5,581 6,774 21%)
Vehicle Hours of Travel Vehicles Daily Connectors 50,012 64,155 28%)
Vehicle Hours of Travel Vehicles AM Peak Period 30,090 57,115 90%
Vehicle Hours of Travel Vehicles AM Peak Period Freeways 5,987 11,671 95%
Vehicle Hours of Travel Vehicles AM Peak Period Highways 5,967 15,921 167%
Vehicle Hours of Travel Vehicles AM Peak Period Expressways 160 435 172%
Vehicle Hours of Travel Vehicles AMPeak Period Arterials 8,554 16,038 87%)
Vehicle Hours of Travel Vehicles AM Peak Period Collectors 4,411 6,794 54%)
Vehicle Hours of Travel Vehicles AM Peak Period Ramps 494 608 23%
Vehicle Hours of Travel Vehicles AM Peak Period Connectors 4,518 5,648 25%)
Vehicle Hours of Travel Vehicles PM Peak Period 34,122 76,793 125%
Vehicle Hours of Travel Vehicles PMPeak Period Freeways 8,195 23,831 191%,
Vehicle Hours of Travel Vehicles PMPeak Period Highways 6,036 13,203 119%,
Vehicle Hours of Travel Vehicles PMPeak Period Expressways 800 1,205 51%
Vehicle Hours of Travel Vehicles PM Peak Period Arterials 10,814 25,454 135%
Vehicle Hours of Travel Vehicles PM Peak Period Collectors 2,955 6,133 108%
Vehicle Hours of Travel Vehicles PMPeak Period Ramps 550 768 40%)
Vehicle Hours of Travel Vehicles PM Peak Period Connectors 4,772 6,200 30%
Vehicle Hours of Travel Vehicles Off Peak 225,170 319,450 42%
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Table 32: Performance Measures from Network (continued)

2010 2040 Change
PERSON HOURS OF TRAVEL
Person Hours of Travel Vehicles Daily 407,886 635,265 56%)
Person Hours of Travel Vehicles AM Peak Period 47,180 86,937 84%
Person Hours of Travel Vehicles PM Peak Period 46,429 101,858 119%
Person Hours of Travel Vehicles Off Peak 314,277 446,471 A2%
VEHICLE HOURS OF DELAY
Vehicle Hours of Delay Vehicles Daily 37,757 102,366 171%
Vehicle Hours of Delay Vehicles AM Peak Period 7,288 21,086 189%
Vehicle Hours of Delay Vehicles PM Peak Period 8,568 32,612 281%
Vehicle Hours of Delay Vehicles Off Peak 21,901 48,668 122%
PERSON HOURS OF DELAY
Person Hours of Delay Vehicles Daily 53,986 141,125 161%
Person Hours of Delay Vehicles AM Peak Period 11,870 32,090 170%
Person Hours of Delay Vehicles PM Peak Period 11,596 42,601 267%
Person Hours of Delay Vehicles Off Peak 30,519 66,434 118%,
AVERAGE SPEED
Average Speed Vehicles Daily All Roads 36.29 32.73 -10%
Average Speed Vehicles Daily Freeways 56.99 50.23 -12%
Average Speed Vehicles Daily Highways 37.67 30.71 -18%
Average Speed Vehicles Daily Expressways 30.63 28.1 -8%
Average Speed Vehicles Daily Arterials 35.27 31.19 -12%)
Average Speed Vehicles Daily Collectors 30.72 29.15 -5%
Average Speed Vehicles AMPeak Period All Roads 31.67 27.61 -13%
Average Speed Vehicles AMPeak Period Freeways 51.43 44.14 -14%
Average Speed Vehicles AM Peak Period Highways 29.05 23.56 -19%
Average Speed Vehicles AMPeak Period Expressways 35.38 25.59 -28%
Average Speed Vehicles AMPeak Period Arterials 33.52 27.09 -19%
Average Speed Vehicles AMPeak Period Collectors 20.83 19.62 -6%
Average Speed Vehicles PM Peak Period All Roads 31.58 25.73 -19%
Average Speed Vehicles PM Peak Period Freeways 45.72 35.91 -21%
Average Speed Vehicles PMPeak Period Highways 28.94 21.29 -26%
Average Speed Vehicles PMPeak Period Expressways 15.54 14.12 -9%
Average Speed Vehicles PM Peak Period Arterials 30.46 21.43 -30%
Average Speed Vehicles PM Peak Period Collectors 31.48 25.28 -20%
LANE MILES
Total Lane Miles 3210 3247 1%
Lane Miles with V/C>1.0 AM Peak Period 30 118 293%
Lane Miles with V/C>1.0 PM Peak Period 41 151 268%
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Table 33: Level of Service Lookup Tables (Freeway, Highway)

Maximum Volume for Level of Service Capacity
Lanes Terrain A B C D E per Lane
Urban Freeway
2 Al 1,270 2,110 2,940 3,580 3,980 1,990
3 Al 1,970 3,260 4,550 5,530 6,150 2,050
4 Al 2,660 4,410 6,150 7,480 8,320 2,080
5 Al 3,360 5,560 7,760 9,440 10,480 2,096
6 Al 4,050 6,710 9,360 11,390 12,650 2,108
Rural Freeway
2  Flat 1,356 2,244 3,044 3,600 4,000 2,000
3  Flat 2,100 3,456 4,700 5,556 6,178 2,059
4  Flat 2,844 4,678 6,356 7,522 8,356 2,089
2 Rolling 1,220 2,020 2,740 3,240 3,600 1,800
3  Rolling 1,890 3,110 4,230 5,000 5,560 1,853
4  Rolling 2,560 4,210 5,720 6,770 7,520 1,880
2 Mountain 1,017 1,683 2,283 2,700 3,000 1,500
3 Mountain 1,575 2,592 3,525 4,167 4,633 1,544
4  Mountain 2,133 3,508 4,767 5,642 6,267 1,567
Expressway (Urban Area)
1 Al 0 222 728 870 900 900
2 Al 253 1,547 1,830 1,881 1,882 941
3 Al 384 2,356 2,751 2,821 2,822 941
4 Al 496 3,064 3,499 3,680 3,681 895
Highway/Expressway (Small Urban Area)
1 Al 96 281 482 659 900 900
2 Al 763 1,238 1,792 2,322 2,636 1,318
3 Al 1,149 1,856 2,692 3,479 3,954 1,318
Rural Highway
1 Flat 181 377 619 981 1,600 1,600
2  Flat 1,197 1,962 2,803 3,605 4,000 2,000
3 Flat 1,796 2,943 4,242 5,401 6,000 2,000
1  Rolling 147 307 503 797 1,300 1,300
2 Rolling 1,078 1,766 2,522 3,245 3,600 1,800
3  Rolling 1,617 2,648 3,818 4,861 5,400 1,800
1 Mountain 79 165 271 429 700 700
2  Mountain 838 1,373 1,962 2,624 2,800 1,400
3 Mountain 1,257 2,060 2,969 3,781 4,200 1,400
Freeway Ramp
1 Al 115 392 773 1,096 1,500 1,500
2 Al 1,223 1,985 2,885 3,727 4,235 2,117
3 Al 1,846 2,988 4,315 5,585 6,346 2,115
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Table 34: Level of Service Lookup Tables (Arterial, Collector)

Maximum Volume for Level of Service Capacity
Lanes Terrain A B C D E per Lane
Urban or Small Urban Arterial
1 Al n/a n/a 447 707 753 753
2 Al n/a n/a 1,042 1,507 1,600 800
3 All n/a n/a 1,619 2,279 2,400 800
Rural Arterial
1  Flat 181 377 619 981 1,600 1,600
2  Flat 1,078 1,766 2,522 3,245 3,600 1,800
3  Flat 1,617 2,648 3,818 4,861 5,400 1,800
1  Rolling 147 307 503 797 1,300 1,300
2  Rolling 1,018 1,668 2,382 3,064 3,400 1,700
3  Rolling 1,527 2,501 3,606 4,591 5,100 1,700
1 Mountain 79 165 271 429 700 700
2  Mountain 838 1,373 1,962 2,524 2,800 1,400
3  Mountain 1,257 2,060 2,969 3,781 4,200 1,400
Urban or Small Urban Arterial with Two-Way Left-Turn Lane
1 All n/a n/a 541 857 913 913
2 Al n/a n/a 1,184 1,712 1,818 909
3 All n/a n/a 1,839 2,590 2,727 909
Rural Arterial with Two-Way Left-Turn Lane
1 Flat 220 457 750 1,189 1,939 1,939
2  Flat 1,225 2,006 2,866 3,687 4,091 2,045
3  Flat 1,837 3,010 4,338 5,524 6,136 2,045
1  Rolling 178 372 609 966 1,576 1,576
2  Rolling 1,157 1,895 2,707 3,482 3,864 1,932
3  Rolling 1,735 2,842 4,097 5,217 5,795 1,932
1 Mountain 96 200 328 520 848 848
2  Mountain 953 1,561 2,229 2,868 3,182 1,591
3 Mountain 1,429 2,341 3,374 4,296 4,773 1,691
Urban Collector
1 Al n/a n/a 265 562 700 700
2 Al n/a n/a 615 1,209 1,400 700
Small Urban Collector
1 Al n/a 105 516 648 700 700
2 Al n/a 245 1,147 1,324 1,400 700
Rural Collector
1  Flat 181 377 619 981 1,600 1,600
2  Flat 1,078 1,766 2,522 3,245 3,600 1,800
3  Flat 1,617 2,648 3,818 4,861 5,400 1,800
1  Rolling 147 307 503 797 1,300 1,300
2  Rolling 1,018 1,668 2,382 3,064 3,400 1,700
3  Rolling 1,527 2,501 3,606 4,591 5,100 1,700
1 Mountain 79 165 271 429 700 700
2  Mountain 838 1,373 1,962 2,524 2,800 1,400
3  Mountain 1,257 2,060 2,969 3,781 4,200 1,400
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Figure 16: Example Level of Service Graphic
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13.

USING CUBE
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This section and the reminder of the User Guide provide general procedures to apply the Sonoma
County travel model using the Cube software by Citilabs.
documentation provided by Citilabs for specific Cube and Voyager related questions.

Users should refer to the Cube
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SUMMARY OF MODEL APPLICATION STEPS

The general procedure to apply (or run) a travel model includes:
1. Document all changes and assumptions for this scenario
2. Copy the appropriate input files, or use “Save As” to save files to new names after editing
3. Modify roadway and transit networks, as necessary
4. Modify the land use and socioeconomic inputs, if necessary
5. Modify the job script, if necessary

6. “Run” the model alternative and post-process the model results (e.g., compare road
volumes, select link analysis)

7. View and print the results

These steps are summarized here and discussed in more detail in this Users Guide.

1. Document all Alternative Changes and Assumptions
All assumptions for the alternative to be run should be adequately documented so that, after some
time has gone by, a user can still identify the land use and network input sources.

e Network modifications should be noted on maps or network plots.

e Land use changes should be clearly marked in electronic files or printed out.

Ideally, all assumptions would be filed together so that they are easily accessible in the future.

2. Copy Appropriate Files

There are two file management steps which are important to maintain the integrity of the model files.

Maintain Original Files

A version of the original model files should always be kept in a separate place from the working copy of
the model files. If files were received on a CD or DVD, the original CD or DVD should be kept for
reference. If files were received electronically, the original version should be kept separate from the
working version. This could include updated model files (such as a new land use workbook) as well as
the original model release.
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Work on Copies or Save With New Names

All work done on the model should use copies of the original model files. If you are modifying a
network or land use input, you should either:

o Make a copy of the file first before editing; or

e Edit the input file and save with a new name (such as adding the current date to the file
name)

These bookkeeping steps are very important for tracing model assumptions.

3. Update Roadway and Transit Networks

Use Cube to edit the master road and transit networks if necessary. This could include changing the
number of lanes, adding new facilities, adding new rail lines, and/or adding new zones with centroid
connectors.

4. Update Land Use / Trip Generation

Use Excel to update the land use workbook. Save the workbook with a new name. Use the macro
buttons in the workbook to save the files that are input to the travel model.

5. Update the Job Script (Generally Not Necessary)

Use Cube (or Word or a text editor) to modify the Cube/TP+ job script, if necessary. The Sonoma
County model should not require any modifications to job scripts unless new functions are required.

6. Apply and Post Process the Model

Use Cube to “run” the model alternative. Select the “Run 1 Mode Factors” and “Run 2 Mode Choice”
applications and the required input files.

7. View and Report Model Results

e Use Cube to view road or transit volumes on specific segments, or to review detailed
trip matrices.

e Use Excel workbooks to compile systemwide measures of effectiveness or transit
ridership summaries

e Use Cube for simple graphics of TAZ data or a GIS software such as ArcView for more
complex graphics of TAZ data.
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CUBE COMPONENTS

The Cube software includes the user interface (Cube Base) and the programs which run the model
calculations (Voyager).

Cube Base

Cube Base includes the Graphics Window, the Application Manager and Scenario Manager.

Graphics Window

The Graphics Window is in the main part of the screen and displays various types of data. The Graphics
Window can display model networks, GIS layers, text files, Excel workbooks or databases.

Application Manager

The Application Manager also appears in the main part of the screen and displays a flow chart for
model applications. Input and output files are shown in the context of the model and can be
immediately viewed or edited by double-clicking on the appropriate box in the flow chart.

Scenario Manager

The Scenario Manager is on the left side of the screen and highlights key model parameters and data
for creation and testing of scenarios.

Voyager

The Cube Voyager software runs the calculations that perform trip distribution, traffic assignment and
trip calculations. The software is controlled by scripts which are essentially a programming language
similar to Basic or FORTRAN.

Cube Catalog

A catalog file stores links to and between the various model scenarios and applications. For this model
the Cube catalog is “SCTA_Model.CAT” and the applications contain Voyager modules. It is located in
the “CubeModel” directory.
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CUBE ON YOUR COMPUTER

The Cube software is typically installed in the C:\Program Files\Citilabs directory and subdirectories.
These files do not need to be modified or accessed unless the user is updating the software from the
web site or using a CD distributed by Citilabs.

The directory structure for the Sonoma County travel model is shown in Figure 17. “CubeModel_1212"
is the root directory and should be copied to a preferred location (i.e. if you want the model to reside
on your C Drive, copy the folder “CubeModel_1212" from the CD to c:\).

Figure 17: Sonoma Model Directory Structure

4 CubeMaodel 1212
Compare
Counts
GIs
Land_Use
Metwork
ODME
Reports
Scenarios

Yalidation

The “CubeModel _1212" directory contains the scripts and printed output from model runs. Input files
which are the same for every scenario are stored under the “Scenarios” directory. Files which are
specific to each scenario are stored under “Scenarios” in subdirectories with the scenario name.

The Cube model uses input files from other directories when it runs, including GIS layers from the “GIS”
directory, trip generation inputs from the “Land_Use” directory, base year matrix estimation (ODME)
results in the “ODME” directory and network input files from the “Network” directory.
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CUBE MODEL APPLICATION

Model application begins by opening a Cube Catalog.

Opening a Catalog

The following steps are used to open a Cube Catalog.

e Start Cube by either “double clicking” on its icon .on your desktop
OR
Select Cube from the START bar under PROGRAMS.

e Select “Open your Last Catalog” if you are using the same version of the Sonoma County
model as your last time in Cube

o Select “Open an Existing Catalog” if the “Open your Last Catalog” option does not provide
the correct file

0 In Cube, select “File Open”
O Browse to the directory “CubeModel 1212”
0 Select “SCTA_Model.CAT” and click “Open.”
The Scenario Manager will be on the left side of the screen. The Graphics Window will initially be blank.

If you just want to look at a specific file, such as a network result, you can select Cancel and then use
File Open to open the specific file without entering the Sonoma Model Cube catalog. This option can be
useful for examining files from other models.

Catalog Components

The catalog consists of four panes.

Scenarios Pane

The Scenarios Pane provides a way to manage, add and run alternatives. Each scenario has its own set
of input files, listed below as “keys.” The “base” scenario “Scenarios” represents the standard situation.
From any scenario, you can create scenarios that will appear as “children” of the scenario. A child may
be considered as a variation on its parent.

A “child” scenario will inherit key values from its parent. If a new scenario “AltA” was created as a child
of the “Sonoma_2040" scenario, the keys for the new “Alt A” scenario initially would have the same
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values as the “Sonoma_2040" scenario. The keys should be modified to reflect the correct inputs for
the new model run. These steps are described in a later section.

Applications Pane

The Application pane shows the applications that have been added to the catalog. Double clicking on
any application will open it.

Data Pane

The Data Pane provides an alternative interface to edit and view data. To edit/view a data file, double
click on the file name. The version of that file for the current scenario (as selected in the Scenario tree)
will be displayed. Right clicking on the data file name and selecting Edit/Current Scenario produces the
same result.

Keys

Catalog Keys define items that vary each time an Application in a Catalog is run. They are assigned
values by Scenario.

Opening Applications

o Double Click on “Introduction”, in the Applications Pane.

The introduction screen shows a title but does not perform any tasks. The other applications are used
to perform tasks.

e Build Network — Generates an input road network from the master network

e Run 1 Mode Factors — Runs the full model using default person-to-vehicle factors rather
than mode choice

e Run 2 Mode Choice — Reruns the full model (after Run 1) using mode choice

Double clicking on any application box will show the applications or programs under it (Figure 18).
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Figure 18: Run 1 Mode Factors Application

[ Cube (Licensed to Dowling Associates, Inc.) - [MODELROO.APP, Run 1 Mode Factors (Scenario *Sonoma_Model' Catalog SCTA_Model.cat)] |ZHE\
File Scenario  Edit  View Data Program  Control Funchions Application Group  Settings Run Ukiities  Other Apps  window  Help - 8 X
DEA&

fu] P
;

SCTA_Model cat }

Scenarios

= Sonema_Madel
Sonoma_2005
¥ Sonoma_2035

Applications

Intr acduction

Build Metwork
+ Run 1 Mods Factors
- Run 2 Mode Chaice

Data
# 3] Inputs
-5 Outputs
"] Reports
Keys
Key alue ~
Scen. Mame
Tones 920
Trip_Gen PADATA.dbT
‘Scenario Network ma_2005.net
Turn Penalties PEN_2005 pen
Friction_Factors WGFK_V5.dbf
Through Trips et ratar DEF
Turn “olume Modes
Traffic Courts TS_080708 t=1
Carpool Adjust Sonoma |1 |
v s

CQ

Clicking on any of the individual component boxes, for example
Updste capacities

“Update Network” will take you to the next level of detail and o

display the files and processes for that individual step. The
application now shows the Voyager program “NETWORK”
which performs the network update task. The light blue boxes
denote input files and green boxes denote output files. To go
back to the previous screens, right click and select “Go to

Parent”.
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Adding a Scenario

The Cube environment makes it easy to add and run a new scenario. As an example let us go step by
step and create a street widening alternative along Fulton Road for 2040.

e Open Catalog “SCTA_Model.Cat

e (Click on the “Sonoma_2040" alternative in the Scenarios Pane.
e Right Click and choose “Add Child”

e Give the Alternative an appropriate name. Let’s call it “AltB”.

e A Properties screen may appear.

0 |If the Properties screen does not appear, right-click on the new scenario and select
Properties

0 Type in a code for the scenario (such as “ALTB”). Keep the scenario code at 2 to 4
characters. The scenario code will be appended to the names of all of the files that
are created during the run. Write a description for the alternative.

e A Run screen may appear. Click “OK” for now until you have set up the inputs for the model
run.

e Find the network you wish to modify (for example, Sonoma_CTP1.NET) in the
Network\Road directory

e Use Cube to edit the network and create the new 2040 network file with the street
widening. Save it in the Network\Road folder with a new name (for example, “ALTB.NET”).

e Inthe Applications pane, select “Run 1 Mode Factors”
e Inthe Scenarios pane, double click on “ALTB.” The run screen will appear.
e Use “Browse” to select the new input road network from the Network\Road folder.

Click Run.

If a new scenario is completely independent of one of the existing scenarios, add the “Child” scenario to
the Sonoma_Model scenario.
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14. VIEWING AND PRINTING NETWORKS

Cube is used to view networks, edit networks to represent changes in road or transit inputs, and to
display results such as traffic volumes or level of service. The networks can also be displayed with GIS
layers (generally created using other software).

OPEN A NETWORK

A network can be opened for viewing in several ways.

e Double-click on a network box in the Application Pane, such as “Input Network” at the
beginning of Model Run Vehicle or “All Assignments” at the end

e Use File/Open and browse to the network

Distance Scale

You may get a message box about the Distance

Scale. Click “OK” to “Use project file scale of Inconsistency between calculated netwark scale with scale from project fle
0.00018939...” which equals 1/5280 and indicates AezmpeelERleeR oG

that one foot in the model network coordinate v Hise project fie soaie of 0 OO0 B8 S0

system equals one mile. € Use caleulated seale of 0000233377751 708673

If you do not get the message box, or if you are - Speclynen scsle

concerned about the accuracy of edits you are

making, use File/Options to check the Distance x|

Calculation. It should always state that 5280 layer
coordinate units equals 1.0 distance units.

Cube can open multiple networks at once, so results from two or more scenarios can be opened and
compared.
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CHANGING THE VIEW

There are several tools to move around the network and get the view you want.

jl Zoom In: Start in one corner of the desired view, hold down the left mouse button and drag a
box around the desired view. When it looks right, release the mouse button.

jl Zoom QOut: This command is not as intuitive. As with Zoom In, you draw a box with the mouse.
The view will then shift to show more area, in proportion to the box you drew relative to the screen
size. If you draw a box half as big as the screen, the new view will show twice as much network
centered on the box you drew.

j View Move: Hold the left mouse button and drag the view to the place you want. You can use
this command to “drive” down a particular road.

The scroll bars on the right side and bottom of the screen can also be used to pan the view.

jl Previous View: Returns to the previous view screen. This command can be used repeatedly to
go back several views.

jl Zoom All: Display the entire extent of all layers. If you bring in a GIS layer for the entire state of
California, this command will show the entire state rather than just the Sonoma County road network.

ll View Center on Nodes: This command is useful if you know you want to look at a specific TAZ
or node. Type in a node number, and then a Zoom Level in feet. For example, if you want a quarter-
mile square view, type in 1,320.
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Saved Views

Certain screen views can be saved. These are most useful for printing the exact same view as a
previous print. Views can be set up to focus on each city or specific portions of the county.

Use a Saved View

1. Use View/Restore from the top menu.

2. Select a saved view.

Create a New View

1. Zoom to the view that you want to save.
2. Use View/Save from the top menu.
3. Select an unused number or letter

4. Enter a name for the view.

Use a Common View for Two or More Networks

Sometimes you may want to view a specific area in one network, and then look at the exact same area
in another network.

1. Open the two (or more) networks for viewing.

2. Zoom to the desired view in the first network.

3. Use View/Save from the top menu and select Common View
4. Use Window from the top menu to switch to another network

5. Use View/Restore from the top menu and select Common View
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NETWORK WINDOW LAYERS

Cube can show the model road network along with many other layers of information such as street

maps or TAZ boundaries. Click on the layer control icon or use View/Layer Control... from the
menu.
The Layer Control lists the layers ﬂi

which are being displayed. It also Drave Orde [from bottom b top) -

allows you to browse to select

MEFEVY: SOM MST 081029.net (C:iProjects2004%04010
j}JLIN: County3treetLayer.shp (C:%WProjects\Z004%040
IgBDY: SC_TiZs.shp (C:4WProjects)2004%04010 Sonoma
The standard Sonoma Model O&s Transit

[+ points

et Iage

Network on top, along with two GIS Oy rrawing

different or additional layers.

settings display the Highway

layers:

1. Allroads 3 >

2. TAZ boundaries . —
; + Mew Layer | Layer Properties | Save Cu:unflguratlcunl
To view characteristics of any of ¥ ¥ Clase Layer Clase

these layers, click on the file name
and then click [Layer Properties| below. The [Layer Properties| is also used to find the correct location
for a missing layer file, using the button.

Use the check boxes to turn layers on and off.

If you want to add a new layer to the display, such as a City boundary, click on the correct layer type (in
this example, click on one of the two BDY layers) and then click below. Browse to the

directory with the file you would like to add to the display.

It is recommended that the GIS layers first be converted to be the same coordinate system as the Cube
network (NAD 83 California State Plane Zone 2), particularly if you are working with a version of Cube
prior to Cube 5. Later versions of Cube incorporate more features of ArcGIS by ESRI and may be able to
convert coordinate systems automatically.
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View Settings in Cube (Viper) Project Files

Cube “Project Files” store various settings, including:
e The status and drawing order of the layers
e Color settings for links and nodes
e Saved views
e Saved polygons
e Printer setups

e Highway network attribute calculation information

Recommended Settings: Custom Process

The settings for the Sonoma County

mOdeI are contained in the projeCt flle ™ Usge Standard Default YPR Process
DEFAULT.VPR located in the
\CubeModel\Scenarios directory. To

+ Use Custom Default VPR Process

use these sta nda r-d Settings use Flle/Set PR File |E:[\Shasta_ModeI_ElBElZ\MDdeI\Base\DEFAULT.VF'H M
’

Default Project. The setting should be @ Use Malching VPR Fil i Avalable

Use Custom Default VPR Process. " Alnays Use the Specilid VPR i

oK Cancel

Other Option: Standard Process

With the Standard Default VPR Process, Cube will automatically search for a project file when a highway
network file is opened. If a project file with the same name is found, the program will utilize the
settings found in the project file. If such a file is not found, then Viper will try to search for a file named
DEFAULT.VPR in the current (project) directory and then in the Cube program directory. If a
DEFAULT.VPR file is located, Cube will utilize the settings in this file.
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Saving New Settings

If you come up with a specific set of colors and/or print settings for a specific application, you can either
add them to the DEFAULT.VPR settings or create a new Project File just for your network views.

Default Project File Options 9]
Add to General Settings (DEFAULT.VPR) P cave Diarce scdle
[~ Save Highway Layer File Name
1. Fi|6/save PrOjeCt AS [~ Save Transit Layer File Mame[s]
[~ Save Paint Shape Layer File Name{s)
W Save Line Shape Layer File Mamels)
2. Browse to the CubeModel\Sonoma_Model directory e G D g L Fls
[~ Save Image Layer File Mamels)
I~ Save Drawing Layer File Name(s)
3. Select DEFAULT.VPR >

4. Yesto Overwrite

5. Save Distance Scale, Line and Boundary files

Create New Settings for a Particular Network
Use this option if you have created very specific displays, for example graphics of trips to and from
specific TAZs.

1. File/Save Project As

2. Browse to the directory where the network is (most likely under
CubeModel\Sonoma_Model\ in the scenario directory)

3. Cube will suggest a name which is the same as the network, with .VPR in place of .NET (for
example, Sonoma_2010.VPR for viewing Sonoma_2010.NET). Use this name.

The next time you open that particular network, Cube will use your specific settings rather than the
general settings in DEFAULT.VPR.

Cube Project File Description

The project file is an ASCII text file which looks like a Windows INI (Initialization) file. Citilabs
recommends that this file only be modified by changing the settings in Cube. However, it can be
viewed in a text editor (or Word). If you choose to edit the file directly, make certain that there is a
backup of the original file.
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Color Settings

The settings for the Sonoma Model include several color settings which are generally useful for viewing
networks. Users can modify these settings or create their own. The settings are organized as follows:

e Settings 1-5 are most useful for Master and scenario networks

e Settings 6-10 are for final networks with traffic volumes

e Settings 11 and up are for viewing the 2010 base year validation
Users do not have to follow this numbering system. Link color settings can be assigned to any available
numbers.

Link Colors

Current Link Color Settings

You can view the current link color settings by clicking on the icon with the horizontal bars . The
color settings are based on various link attributes.

Select Link Color Settings

There are two ways to select different link color settings:

1. Click the arrow next to the horizontal bar icon. The available settings will drop down.

g
2. Click the Layer Control icon . [T — 3]
Select the HWY layer and click the Layer | Fiename Browse ...
Properties button at the bottom. The | BaePan x [0 v
. " N Scal * 1 N 1
horizontal box to the right of “Link” has a - | |
Bounding ® B123096.5,6462703.7 N 1785484, 2079663.8
drop-down arrow which will list the | s...Aungetoshow Laer 0 o 0
available settings (see example) Lk [~ Fostng [ Color | TFacily TypeMaster  v]  Changs..
Scale Range to Show Posting |D ta |D
Node [~ Paosting [ Color 1:40 Modes - Change ...
Scale Range to Show Posting |D ta |D
Link/ltem Selection [~ Active 'ﬁ Change ...
All Done Fieturn to Previous |

94 Kittelson & Associates, Inc.



Sonoma County Travel Demand Model January, 2013
Viewing and Printing Networks

The provided settings are listed in Table 35.

Table 35: Link Color Settings

Link Setting Link Setting Name  Used With Display

Number

1 Facility Type Master network Color by facility type, road improvements
Master highlighted

2 Area Type Any network Color by area type

4 Screen Lines Any network Highlights screenline locations

5 Facility Type Scenario input network or Color by facility type

output network

6 Peak Check Output network Highlights links with peak hour volumes

11 Daily Model/Count 2010 validation network Highlights ratio of 2010 model to 2010
Ratio traffic counts

11 Al Model/Count 2010 validation network Highlights ratio of 2010 model to 2010
Ratio traffic counts

11 P1 Model/Count 2010 validation network Highlights ratio of 2010 model to 2010
Ratio traffic counts
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Change Link Color Settings

1. Choose a link color setting OR choose a blank setting number if you want to create a new

setting.

2. View the current link color settings

3. To change an assigned
the
Select

color, click on

horizontal line.
the line type (usually the
first
unbroken line), You will

then get a color menu to

one, a straight

choose from.

4. To change the line width,
type a number in the Size

column. Dashed lines
only show up well with a
Size of 1.

[ Highway Layer, Link Color Specifications 1

Clase Insert Append Delete Move Up Maove Down  Append From  Cancel

Color Palette |tst-summer sunset 5 - ...
Color/Style Size Criteria F acility Type Master

Group Mame:

L T

b

Diraw Offset:

@ -] [aSE_FACTv=1

\ | [z [ease_racTy-2

\ ~| [z [pasE_FacTv=3

\ |2 |pase_FacTv=4

\ ~|[3 [pasE_FacTY=515

‘ ~| [z [pase_FacTv-6

\ ~| [z [pase_FacTv=7

\ ~|[3 [pase_FacTv=s

[— | [t [pase_racTv-10

[— | [t [BasE_FacTv=1

\ |3 [MP1 LANES>04BASE_LANES=D

\ j ]3_ [IMP1_LANES»BASE_LANES&4BASE_LANES<»0

5. To add another setting, click in the last setting line. Then choose Append from the menu

across the top. Click in the line box to choose a line type and color, then type in a Size. Now
type a criterion based on a link attribute (for example, LANES=2 to highlight all roads with 2

lanes in each direction).

6. You can make the criteria more complex by using && (AND) to indicate a link has to meet
both of two (or more) criteria, or || (OR) to indicate that a link can meet either of two

criteria.

7. A lower criterion supercedes all earlier criteria. In the example above , all links are first
given a color based on BASE_FACTY. Then, all links with IMP1_LANES greater than zero and
BASE_LANES equal to zero (indicating a new road) are changed to a thicker black line.

Node Colors

Current Node Color Settings

You can view the current node color settings by clicking on the icon with the shapes

’v

Set1lis

provided to highlight TAZ nodes and places a black dot for every other node in the network.
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Change Node Color Settings

Node color settings are selected in the same ways as link color settings. The quickest way is generally

to click the arrow next to the shape icon.

Node colors can also be modified using the same procedure as modifying link colors. For nodes, instead
of line types, you will select shapes such as circles or squares to represent different node

characteristics.

Posting Labels

There are three ways to post information alongside nodes or links:

-

. b | EE '| .
1. Click the Post Node or Post Link icon

OR

2. Select Post/All Nodes... or Post/All Links... from the top menu

OR

&

3. Use the Layer Control == and click the appropriate check boxes

Any of these methods will bring up a Posting Selection box.

e You can post up to 4 attributes at
once on a node or link.

e The color of the label defaults to
be the same color as the node or
link (black nodes will have black
labels, blue links will have blue
labels, etc...). You can also Fix
Color to black or other colors.

e You can round numbers. Volume

Set:

NAME

Da_WOLTOT
—

DA_VOLTOT hd
NAME hd
:"

Selection Criteria

& Link Calor

 Link Calor

& Link Calor

o

Posting Selection
BADT [2-4 otal

Mame:  [ADT (24ay Total)

(™ Fix Calor

f+ Fix Calor

(™ Fix Calor

~

Round ta nearest

.

|A<BILANES Fi=0

X Cancel

Sawve Configuration

labels are sometimes easier to read rounded to the nearest 10 or 100. Volume/capacity
ratios should be rounded to the nearest 0.01.

e You can set Selection Criteria so that not all nodes or links are labeled. For example, you
may want to post information only on links with volumes greater than 100.

A
e To change the font size, select the font icon from the command bar.
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Current Node Posting Settings

One basic node posting setting has been provided:

1. Setting 1 posts labels on TAZ nodes only

Current Link Posting Settings

Several link posting settings have been provided for common displays (Table 36).

Table 36: Link Posting Settings

Link Posting Link Posting Name  Used With Display

Number

1 Volumes Output network Daily model volume and traffic count on
all links

2 Daily Volumes Output network Daily model volume and traffic count on
links with counts

3 Speeds Scenario Input or Output Speeds

network

4 Screen Lines Any network Screenline numbers

5 AM Peak Hr Counts  Output network A.M. peak hour traffic count and model
estimate on all links

6 PM Count/Vol Output network P.M. peak hour traffic count and model
estimate on links with counts

BANDWIDTHS

Bandwidths can be used to illustrate results by varying the line width in proportion to an attribute such

as volume.

Select a Bandwidth Setting

Bandwidth settings can be set up for daily volumes, A.M. peak hour volumes or P.M. peak hour

volumes. These displays are particularly useful with color settings that highlight level of service.

1. Select the drop-down arrow next to the bandwidth icon

2. Select a setting from the list.

Modify or Create a Bandwidth Setting

—
1. Select the bandwidth icon j

=]
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2. The Band Width Settings box will appear.

Highway Layer Link Band Width Settings

Set: | 3P Yolume j Marme: |F'M alurme
Center Line m
[ Display as Queue Length

Attributes Color Settings value/pizel  Value Range
P1_vOL | | & Link Calor ™ Fix Color ™ Dynamic Colar 200 0-4724
I—L| @+ Link Colar " Fix Color " Dynamic Color l—
— [ c - _—
— [ c - _—
— [ c - _—
— [ c - _—
— [ c - _—
— [ c - _—
Selection Criteria: Copy Scale
[FACTvP<d
Scale Range to Show Posting |D ta |D

o= o= o= o=

o= oz o= o=

" 0K XK Cancel Save Configuration

3. Select a Set you want to modify, or select an unused number to create a new set.

4. Under Attributes, select the network characteristic which will be used to set the line widths.
Multiple attributes can be listed; for example, you may want to have three different colors
of bands for drive alone, shared ride 2 and shared ride 3+ vehicles.

5. Set the band color to be either the Link Color set in the link color settings, or a specific fixed
color.

6. In the value/pixel column, Cube will suggest a value. Try this value and see if you like the
widths (after you click “OK”). If you want wider lines, go back and type in a smaller
value/pixel. If you want narrower lines, type a larger number.

7. The selection criteria will only show widths for certain links. For example, FACTYP<10 will
only show line widths for links which are not zone connectors.

8. Select when you like the settings. It generally takes several tries to get a good
bandwidth display.

PRINTING VIEWS

Printing a view of a model network is often called plotting. You can print to 8.5x11 paper in a standard
printer, a large-scale plotter, or create Adobe PDF files (which in turn can be converted to JPG or PNG
format for insertion in other documents).
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1.

10.

11.

Select File/Page Setup... to bring up the Page Setup box.

[ Click on an area to modify settings

Legend 1 (1] Legend 3 (1]

Legend 2 (1] Legend 4 (1]

Margin [in]:  Left j0.ood Right |D'DDD Top |D'DDD Bottom |D'DDD

I~ Scale Line Width Print Scale [O=tuta Fitp  |0.000

[ Drawing Layers Always On Top
[~ Print Background Color

Save Settings| Preview | PrinterSetup|

Setup |Set1
Mame |‘I:Set1 j Clear &l | Frint | Cloge |

Select and select the printer (can be Adobe PDF), paper size and orientation

(Portrait or Landscape).

Select

Select View/Resize to Plot Page to set your view window so WYSIWYG (what you see is what
you get). The window should adjust to the orientation you selected (Portrait or Landscape).

Zoom to the view you wish to print or use View/Restore to retrieve a standard print view.
Select File/Page Setup... to bring up the Page Setup box again

Select a previously saved setup number

OR select an unused Setup number to create your own.

Select to see how the print will look.

Click in any of the header, footer or Legend areas to change the text in those areas. The
printer Setups can automatically include the Scenario Name in the header and the date and
file name in the footer.

Make certain that Scale Line Width is checked if you want Bandwidths to show correctly.

It often takes several adjustments and Print Previews to get the print to look the way you

want. When it does, select .
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15. ROAD NETWORK CHANGES

The Sonoma County travel model uses coded representations of the region’s existing and future
roadway networks. A “master network” was developed for the 2008 update of the model. The master
network contains information on the years that various road improvement projects are programmed
for implementation. The master network can be used to generate the model road network for any
study year starting with 2010.

The elements of the road network are described on pages 17 to 20.

WHICH NETWORK SHOULD | EDIT?

You can either base your changes on the Master Network or on a specific scenario network.

Master Network

Edit the Master Network (such as SON_MST_20121221.NET) if:
e You are revising a basic assumption, such as correcting the classification of a specific road
e You are making changes which apply to multiple years, such as adding a new TAZ

e You are making a permanent change to the initial assumptions for road improvements, such
as updating the Regional Transportation Plan or moving a project completion date from
2015 to 2025

Scenario Network

Edit a specific scenario network (such as Sonoma_CTP1.NET) if:

e You are doing a “what if” test for one specific year, such as testing a road widening for 2035

EDITING THE NETWORK

The purpose of creating a master network was to make the task of network maintenance more
efficient. In the past, if a roadway network improvement was to be included in several alternatives
(e.g., add a new freeway interchange to the 2010 and all future networks beyond 2010), the same
network editing had to be performed individually for each of the network years. With a master
network, the user need only input the improvement in one place with the appropriate year of
construction and then all desired network years can be built and will be consistent.
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Transit Lines

It is strongly recommended to read in the transit line files whenever the master network is edited. This
will ensure that the transit lines are modified along with the road network.

The transit line files are actually a series of nodes in the road network used by each bus or rail route. If
a road link used by transit is split, a new node must be inserted in the transit line file for each transit
line that uses the link. This process can be done automatically by Cube.

The following steps are used to read in the transit lines:

llgs

1. Click the Cube layer control:

2. Select the Transit layer and click | Layer Properties |:

Layer, Control g|

Dirave Order [from bottom to top) :

EEFEVY: SOM MST 051029.net (C:\Projects)2004%04010
}JLIN: County3treetLayer.shp (C:%WProjectshz2004%040
“BDY: SC_TAhZIzs.shp (C:%Projects)2004404010 Sonoma
O#&e Transit

O + Points

st 2=

Oy braving

< b3

? + Mew Layer | Layer Properties | E'Save Eonfiguratior‘é

ﬂ ﬂ Cloze Layer Cloze

3. Use the button to move to the Network\Transit directory and select the transit

line file (file ending with .LIN). Click .

Look in: |_) Transit ﬂ Lol 5 B3~

[=]cTP1_D20216.lin
[=]cTPe_nanazz.lin
My FRecent  [=]SonomaTransit_080915.lin
Documents [ SonomaTransit_081104.lin

P

&

Desktop

&

My Documents

*

s
My Computer
‘l'] File name [ - Open

3 )
My Network  Files of type: [TRNLAYER files [* dbf:* in:* Ink Troute® ** dat = | Cancel

Pl
3058 ™ Dpen as read-only
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3. When you press "All Done", the transit lines should appear as bright thicker lines along the
road network.

&
4. |If the transit lines do not appear, use the Layer Control to move the Transit layer up

above the GIS layers. You can either drag the layer names to the correct locations, or use

the arrow keys below to move layers up or down.

Edits made to the road network will now modify the transit lines. However, you must be certain to save
the transit lines separately when you are through editing (described below).

Types of Master Network Links

The master network must be edited differently from a single year road network. There are five basic
types of links:

1. Same in Base and Future Years

A link that stays the same in the base and future years does not need any data in the IMP fields for
facility type, lanes and speed.

2. Improved in Future Year

A link that is improved in the future year requires an improvement year in the IMP1_YEAR field, and the
improved attributes (such as additional lanes or lower speeds) should be entered in the IMP1 fields.

3. Exists in Base Year and Not in Future Year

A link may exist in 2005 but not in the future. An example would be the links that make up an at-grade
intersection that will be replaced by a freeway interchange. These links require attributes in the BASE
fields but not in the IMP1 fields. The IMP1_DELYR determines the year that the link is deleted.

4. Exists in Future Year and Not in Base Year

A link may be added in a future year. These links require attributes in the IMP fields but not in the BASE
fields. The IMP1_YEAR determines the year that the link is added.

A link could be added in one future year and then improved in a later year. An example would be a two-
lane road that is extended in 2015, and is further widened in 2020. This link would have no attributes in
the BASE fields, but would have attributes in the IMP1 fields. A second set of fields for IMP2 would
need to be added to the master network.
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5. Exists Only in Years Between the Base and Future Years

Some links are associated with phased improvement projects, and exist only for a period of time
between the base year and future year. An example would be a new connection to a highway in the
year 2015 which is later replaced by an interchange in 2025 (Figure 19).

Figure 19: Example Phased Improvement Coding

Base Year Links

2559-3990

2505 3990-2560

- - - -25R0 550 - - - - 3705-3992
""" 708 e 3992-3706

405

IMP1 Links (2015)

2205-3990*

3990-3992*

The link representing the first improvement (in the example, the at-grade connection) would have no
BASE attributes. The IMP1_YEAR determines the year that the link is added and the IMP1_DELYR
determines the year that the link is replaced.

Separate links for the second improvement (in the example, any link which is part of the new
interchange) would have no BASE attributes. The IMP1_YEAR would be the same as the IMP1_DELYR
for the first improvement.

It may be necessary to code parallel links to represent phased projects. The ultimate link should be
coded as a single link, but the interim phased link would need to be coded as two links to keep it

separate from the ultimate link.

In the example, the highway is coded as two links in each direction. These links would have BASE
attributes and would have an IMP1_DELYR for the year in which the interchange is constructed (2025).
The initial new at-grade road connection (for example, 2205-2990) would be coded as three links with
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IMP1_LANES=1, IMP1_YEAR=2015 and IMP2_DELYR=2025. The interchange links would have no BASE
attributes, IMP1_YEAR=2025 and the IMP1 attributes would represent the final interchange.

Network Edits

These instructions apply for editing either a Master Network or a Scenario Network.

Changes to a network might include adding links that are not already in the network, changing the
number of lanes for links that are already present or deleting links that are already present.

Undo

Perhaps the most important command, Cube will undo changes using the Undo on the top command

bar jl The Undo will not work once you have saved the revised network to disk.

Save Your Work

About every fifteen minutes, you should save the network to the disk to save the changes you have
made so far. Use File/Save As...to save the network. It is recommended to use a series of temporary
names (such as ALTB_Edit1.NET, ALTB_Edit2.NET, etc...) so that you can return to earlier versions of
there is an error.

Move a Node

w
1. Click on the pointericon J

2. Hold down the left mouse key and drag the node to the new location

Cube will automatically change the distances of the links attached to the node when you move a node,
based on the distance scale (shown under Edit/Options)

Add a Separate Node
1. Use Nodes/Add from the top menu
2. A node numbering box will appear. You can type in a node number or select from the list of

unused nodes. Numbers 1,000 and below are reserved for TAZs. In general, it is best to
choose a number close to the numbers of neighboring nodes.
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Add a Zone Node

w
1. Click on the pointericon j

2. Select a zone node with similar characteristics. If you are dividing an ®
existing TAZ, choose that TAZ. N 14
*
5 199:5759.2
% TAHHIMC 49291
3. Use the Copy icon j or Edit/Copy from the top menu. :::\;V :
HH 2
CT_2000 1543
4. Pasting in Cube is different than most Windows programs. You do not PRS0
move to the location you want to paste first. Instead, you click the Paste o !
& PARKTAZ 1]
. . PCT_OHH 00222
icon j or Edit/Paste from the top menu. PCTIMH_ |na3ses
PCT_2HH 06154

5. The cursor is now a cross shape. Click on the location of the new TAZ node.

6. Select a number of 900 or lower (901-1000 for a new gateway), preferably close to the
numbers of the neighboring TAZs.

w

7. Click on the pointericon and select the new node. Edit characteristics such as parking

cost as needed (see Table 3 for reference).

8. The green check mark at the top saves edits. The red circle provides an Undo.

Change a Link @
AXEX 6341292 6341280
AN BY 1935029 1932872
‘k & 1566 2066
1. Click on the pointericon e o 1868
JURISDICTI Sonoma Co | Sonoma Co
. . . . . DISTANCE 0.4085 0.4085
2. Select the link to change. The Highway Links window will appear. [spupsr o 0
. . . . . AREATYPE R R
The window shows attributes for both directions of two-way links. TERRAN|F F
TOLL 1] 1]
SCREEMLINE |0 1]
3. Click in any field and type in a new value. Be certain to make the BASE FACTY 12 3
changes in both directions if applicable. BASE_SPEED |50 50
BASE ALK 1] 1]
BASE_HOY 1] 1]
4. The green check mark at the top saves edits. The red circle e to o
provides an Undo. o e 2 ’
IMP1_SPEED |0 1]
. . . . IAP1 _ ALK 1] 1]
5. Notes on specific improvements can be input in the IMP1_DESC [weivov o 0
IMP1_DESC
field. CTP_SCEN |3 3
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6. You can copy text (such as street names) by double-clicking the text and then using the
standard Windows <CTRL> C to copy and <CTRL> V to paste. The Copy and Paste icons on
the top menu will not work in this window.

Move a Link

w
1. Click on the pointericon j

2. Select the link to move. The Highway Links window will appear. Drag it out of the way if
needed.

3. The selected link will flash and the end nodes will have red circles. Click on one of the end
nodes, hold down the left mouse key, and drag the end node to the new end node.

Add a Link

Generally, the best way to add a link is to copy an existing link that is similar to the one you want to
add.

W
1. Click on the pointericon j

2. Select the link to copy. The Highway Links window will appear.

s
3. Use the Copy icon ] OR Edit/Copy from the top menu OR click the right mouse button
and select Copy.

4. Pasting in Cube is different than most Windows programs. You do not move to the location

you want to paste first. Instead, you click the Paste icon or Edit/Paste from the top
menu.

5. Next, click and hold the left mouse button down when the cursor is on the A-node location,
then drag the mouse cursor to the B-node location and release the mouse button. If the
selected locations are near existing nodes, the end points of the new link will snap to these
nodes.

6. If Cube does not find a node near your starting and/or end point, it will ask you to add a
new node. If this is not what you wanted to do, select No or Cancel.

7. If you select Yes, a list of unused nodes will be displayed in the new node dialog box. Cube
will generally suggest a new node number at the end of the current node numbering. The
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new node number can be selected from the list of unused nodes by double-clicking or
entered manually. Itis recommended to select a node number close to the nearby nodes.

8. Click on the new link and change the various link attributes to properly represent the link
you are adding. Remember to change the street name in both directions!

Delete a Link
If the link is to be deleted from all study years, click on the link to select it, then press the key.

If the link will exist and be deleted within the model time period, input the correct IMP1_DELYR.

Add a New Node on a Link (Split a Link)

If you want to add a new connection to an existing road segment, you cannot just add a new node and
link in the desired location. You must split the existing segment into two segments with a new node.

W
1. Click on the pointer icon ]

2. Select the link to split. The Highway Links window will appear. Drag it out of the way if
needed.

3. Select Link/Split from the top menu, or click the right mouse button and select Split.

4. In most cases, accept the default option of User [EEfEE (x|

Please Specify Split Link Option:

specify middle node.

o
B=5433 User specify middle node

v Maintain orginal distance

5. The cursor will switch to a cross. Click on the

" Add new node at

location of the new middle node. It does not have to S T %foma

be directly on the link.

X Cancel

6. Answer “Yes” to Add New Middle Node.
7. Select a node number from the Unused Nodes.

8. There will be two links in place of the one original link. The distances will be automatically
recalculated. You may wish to click on each link and make sure that the attributes are
correct.

CHECK YOUR WORK

Post labels such as lanes or speeds whenever you finish a short series of changes. Post in both
directions. This will allow you to quickly check your work and ensure that link data has been edited in
both directions if necessary.
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Another useful check is to add a link color setting with a very bright wide line for unrealistic values, such

as speeds of 0 or greater than 70.

Paths

A useful way to check network revisions is to test zone-to-zone paths.

1. Select Path/Build from the top menu.

2. In the Specification window, click the
right mouse button. A long list of
network attributes will appear

(including repeated attributes with a

.R at the end which represent reverse

attributes).

direction Select

DISTANCE.
3. Type “/” to indicate division
4. Select BASE_SPEED or SPEED.

5. Type “*60” to convert to minutes.

6. Click There may be compute errors which can be ignored (click “OK”).

7. The Path Building menu will appear at the top of the Network Window.

Fleaze enter a path cost specification
Specification  |DISTANCE/BASE_SPEED*E0
Tum Penalty

I~

UseSets: [ I~ I~ I~ I~ I~ I~ I~
Additional Trace Yalue |

Done Cancel
You can

interactively enter Origin nodes and Destination nodes (either type numbers, or click in the
window and then click a node). Click [Display] to see the selected path and determine if it is

logical.
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Path Building (DISTANCEBASE_SPEED*G0)
Mode |ShDW Paths j Traces Cost ... Save v PostPathCost [ Isochrome
[ Single Color Increment
e et Clear Cloze
Origin G544 Destination ﬁ [ List Psth Traces
; = ~ \ y; 7
3 |
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8. You can zoom in on the path and see the accumulated minutes. This information could help
to spot an illogical speed or distance in the network.

Save Network and Transit Line Files

When editing is completed on the master road network, it is recommended that you save the master
road network (File/Save As...) with a file name that includes the update date.

Transit line files must be saved separately using the following steps:

=]

2. Select the transit line file and click "Save As":

1. Click the Transit Line Manager Button:
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X

Transit Line Manager.

Transit Files Transit Lines

404010 5onoma Model\CubetModel' yomaT ranzit (10 ~
11vine
1

GG_73 sb
< R =k Y b

File Options Line Options

Open ... Mew Delete

Save s .. Reverse

| Comments | Copy | Move |
Exit

3. Select a new name (if changes are major) and save the file.

4. Repeat for each transit line file if you are storing lines in more than one file (for example,
SMART rail in a separate file).
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Create a Scenario Network

If you have edited the Master Network, you will need to create one or more scenario networks to use
as input to the travel model. The scenario network will only include Master Network improvements up
to a specified year.

1. Highlight the “Build Network” application in the Application Pane.

2. Double-click on any scenario in the Scenario Pane and the run screen will appear.

Scenario - Sonoma_2005 [Application Build Network)

M aster Metwaork C:4Pre 004404010 S onoma Model\CubeModel\Metwork\Road SO _MST 081029.net Browse ...
Scenario Metwork, |E:\Pr0iects\2DD4\D4D1 0 Sonoma Model\Cubetd odelsM etwork\ Foad\5 onoma_2005.net Browse ...
Netrt |2005

Improvement Level |D ﬂ
GG_Bridge_Tol |5

3. Master Network: The input Master Network will be your newly edited Master Network.

to the correct directory (usually Network\Road).
4. NetYr: Input the Year that your scenario network will represent.

5. Scenario Network: Browse to the directory for the output scenario network (usually
Network\Road, the same directory as the Master Network) and type in a file name for the
new scenario network. The file name does not have to match the Scenario Prefix; it could
be a name such as “2015_ALTB_6-26-08.NET.”

6. If you enter a new name for the Scenario Network, you will see a screen titled “Copy
Scenario File.” Check “Do Not Copy” and click .

7. Click to create the Scenario Network.
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Check the Transit Lines

If you are going to run the Mode Choice application, it is a good idea to pretest the Scenario Network

for compatibility with the transit lines.

1. Double-click Build Network in the Application Pane to ensure that the Build Network

application flow chart is showing on the screen.

2. Double-click on the Scenario Network box. This will
open the Scenario Network.

3. Use the Layer Control to read in the transit lines.

NETD! k|

4. Zoom in on areas where you have edited the network and make certain that the transit lines

do not have any breaks.

5. To fix the errors, you will need to edit each transit line one by one, and save the edited

transit lines with a new file name. It may take several iterations to get rid of all errors.

6. Some errors may not show up until you try to run the Run 2 Mode Choice application. The

errors will be listed towards the end of the .PRN file.
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TURN PENALTIES

Turn penalties are coded in a separate file, and can be used to identify node-to-node movements which
are prohibited (such as certain left turns) or which have additional delays. Turn penalties are primarily
used to represent prohibited left turns to and from ramps at freeway interchanges.

Cube or Viper can be used to view and edit turn penalty files using the following steps:

1. Use the Intersection/Open/Create Turn Penalty File menu command to read a penalty file
from the Network\Road directory. The original penalty file is TPEN_2005.PEN and can be
used for all study years.

2. In order to see which nodes have turn penalties, you will have to modify the node color

‘v

settings. View the current node color settings by clicking on the icon with the shapes =—

Select Append to add another setting. Choose a large bright shape, such as a red circle
with a size of 15. For the criterion, select _NUMPENALTY>0 (type manually or use the right
mouse button within the Criteria window) to identify nodes with penalties. Click “Close” on
the top menu of the Node Color box. The nodes with turn penalties should show as large
red circles.

1€/ Highway Layer Node Color Specifications 1

Close  Insert Append Delete Move Up  Mowve Down  Append From  Cancel

Color Palette | tst-surmmer sunset 5 hd ... ....... LinestoFil |1 %
Color/Style Size Criteria Group Mame: All Hodes
| @ =]} |

[ @ ~|[f [n=1_zomES
o @ -|[15 |[MOMPENALTY:D

3. Select a node from the network and press F2 (or select the Intersection/-Edit Penalty menu
item) to display the penalty edit dialog box for that node (Figure 20).

4. The toolbar on top has buttons to save the penalty file, go to the previous intersection, go
to the next intersection, switch grid style, and go to a particular intersection.

5. In the diagram, a blue line denotes the inbound leg, and a red line with an arrowhead
denotes the outbound leg. The mouse can be used to select a particular movement on the
intersection display. Use the left mouse button to select the inbound leg, and use the right
button to select the outbound leg.

6. In the table, a -1 indicates a prohibited movement. You can also enter a time penalty in
minutes in place of the prohibition.
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Figure 20: Turn Penalty Example

Fenalty Functions:

H > E

C:\Projects\2004104010 Sonoma Mo de \CubeMode l\Network\Road\TPEN_2005.pen Node 2171

GoTo:l |21TI

2678

2171

I 21 S?K

3747

Left Button: Select Inbound Leg
Right Button: Select Dutbound Leg

From/Ta

2678

2157 | 2678 | 3747 |

3747

Penaly Sets |T_2|_3|_4|_5|_5|_?|_8|

All 0K

Cancel
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16. TRANSIT NETWORK CHANGES

The transit networks are saved as text files that list a series of nodes in the road network for each

transit route. Changes to the transit network can be made in Cube or in a text editor.

TRANSIT LINE ATTRIBUTES

Transit lines include the following attributes:

e NAME: The name of the transit service

e HEADWAY(1) and HEADWAY(3):
between buses) in minutes.

U o el
Transit Route

@ Iicig ¥ 02

MAME

SR_05

HEA DAY 1]

HE A DA [2]

USERAA

ALLSTOPS

MODE

ONEWAY

CIRCULAR

TIMEF AC

=

ZlZlZz|Zz|(Zz|Zz|Z|Zz|Zz|Z|Z2|Z|Z|=Z|=Z|=

g

30
15
2
o
13
1
o
19
208
-3363
-2020
-3153
2021
3138
3925
1925
-3735
2027
3925

3924
3196
2035
-41345
3689
-2041

The 2005 peak and off-peak average headways (time

e HEADWAY(2) and HEADWAY(4): The future peak and off-peak average headways (time

between buses) in minutes.

e USERA1L: The level of County Transportation Plan scenario to include future headways (for

information only, not used for any automated model process).

e ALLSTOPS: O if stops are specified manually, 1 if all nodes are to be considered potential

stops (0 is currently used for all Sonoma County transit coding).
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MODE: The service provider, NOT the “Mode” as in “mode choice.”. The transit mode is
mostly used to differentiate between the type of fare. The Sonoma model uses the
following modes (Table 37):

Table 37: Transit Modes

Transit Mode Number Description

ACCESS MODES Not coded by model users
1 Walk access to transit

2 Drive access to transit

3 Transfer between transit
TRANSIT LINES Coded by model users

11 Sonoma County Transit
12 Golden Gate Transit

13 Santa Rosa City Bus

14 Petaluma Bus

15 Healdsburg Bus

16 Cloverdale Bus

17 Mendocino Bus

18 UNUSED

19 Other Bus

20 UNUSED

21 Bus Rapid Transit

22 Rail (SMART or others)

ONEWAY: 1 or 2 to indicate that the line is one-way or two-way. Transit lines should be
coded as two one-way lines as needed to represent loops.

TIMEFAC: The factor that is multiplied by the auto time on each link to estimate the
average bus speed. This can be modified for individual lines and/or for individual segments
(for example, a freeway express can be assigned a time factor of 1.9 on city street links and
1.2 on freeway links). The Sonoma County model generally assumes a factor of 1.9 on city
streets and 1.2 on highways and freeways.

CIRCULAR: A 1 indicates a transit line that runs in a circle.

N: The remaining lines are the series of nodes on the road network that the transit line
follows. A number with no hyphen indicates a stop node, and a number preceded by a
hyphen indicates a node with no stop.

MODIFY A TRANSIT LINE

Transit lines can be modified using the Cube software, although some more involved changes may

require manual editing of the text file.
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1. Make the transit layer active using the layer control (drag the transit layer to the top line) or
the window in the upper right corner:

& o i [TRMsHOA TR LIN |

~ |
2. Select a line for editing by using the pointer or by selecting the line in the Transit

(o |

oy
Line Manager and clicking "Edit." The selected line will turn yellow.

3. Attributes such as headway can be edited in the attributes box, similar to road network
editing. Be certain to edit the other direction of the line as well.

4. Changes in routing can be made by manually editing the node list in the attribute box, or by

clicking the Route button at the top of the attribute box:

5. After clicking the Route button, select a node where the edit will start. This will be indicated
by a flashing circle. Click other nodes where stops will be located, and return to the original
line where appropriate. The edited line will be colored purple behind the modification point
and orange ahead of the modification point.

6. If you hold down the <Alt> key as you click a node, the node will be marked as a non-stop
node (you should see a hyphen in front of the node number in the Transit Route box).

7. You may need to clean up the routing and stop nodes by manually editing the node list in
the Transit Route box. There are buttons to insert, append and delete rows in the node list.

R
8. When editing is complete, press "Esc" or the pointer button —I

9. Use the check mark at the top of the Transit Route box to save changes, as in road network
editing. However, the changes will not be saved to the file until you save the modified line
files using the Transit Line Manager as described in the previous section on Road Network
Editing.

ADD A TRANSIT LINE

You can add a transit line by starting a new line or by copying an existing line.

|.-‘_|
oy
1. Start with the Transit Line Manager j

2. Select or
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3. If you select Copy, first highlight a similar transit line. You will be asked which transit line
file to save the new line into. This will most likely be the transit line file that you have
already opened. It may be best to first make a backup copy of this file using Windows
before you start.

4. Select a name for the new transit line. It will be added to the list of Transit Lines.
5. Select the new line and click [Edit].

6. If you are starting new, you will need to use the Append Row button to add TIMEFAC,
ONEWAY, COLOR, FREQ(1) and FREQ(2).

Transit Route [N
Append s i d o Delete
|
MAME
MODE

7. Once you have the basic information entered (or copied from another line), you can press

the Route button and click on nodes on the network to draw the new line.

8. Cube cannot list the same node as a stop node more than once on the same line. If you
have a line that loops back on itself and has stops in both directions, you should split it into
two lines, one for each direction.
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17. CHANGING LAND USE

Land use assumptions are changed in the land use database, contained in an Excel workbook. The
workbook also produces the trip generation inputs to the model.

LAND USE WORKBOOK CONTENTS

The workbook contains information for any study year, but is used to generate land use and trip
generation for one year at a time. When you open the file, it may be set to a particular year, such as
2035. However, by changing the year, the workbook will recalculate the information to correspond to
the year you selected.

The workbook includes the following information on various sheets:
e Parameters, including the selected scenario year and the scenario description
e Land use summary for the 2010 base year and the selected scenario year
e Summary of internal and external trips
e 2010 base year land use by TAZ
e Total land use by TAZ for the scenario year
e Sources for trip generation rates
e Trip generation rates for vehicles and persons
e Special generator inputs
e External gateway inputs and adjustments

e Output files for travel model input
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CREATE LAND USE INPUTS FOR A SCENARIO

These instructions assume that you are using the land use information as provided, and you need to
create inputs to the travel model for a specific year.

1. Open the Excel file “Sonoma_TripGen_{Date}.XLS” from the Land_Use directory.

2. Go the first sheet, “Parameters” and fill in the scenario Prefix (2-4 characters), scenario Year
and scenario Description.

A | B [ ¢ T o [T E [ F [ @
SONOMA COUNTY MODEL TRIP GENERATION
Parameters

For best perfarmance, use Tools - Options - Calculation to set to Manual Calculation
Use «<F2= to update calculations, or Shift-<F9>= to recalculate the current sheet

Base Year 2005

Scenario Prefix 2005 .
Scenario Year 2005 Save Files
Scenario Description [Sonoma County 2005 81908 |

Trip Balance Okay

=

ra

[

3. Note the instructions on setting Manual Calculation. The workbook is very large and can
take a long time to recalculate each time you change an entry. Manual Calculation keeps
this from happening each time.

4. Save the Excel workbook. It is not necessary to use a different name if you are only
specifying a scenario and year without changing other land uses. If you want a record of
this specific scenario, Save As a different name. Make certain that the Excel file is saved in
the Land Use directory and NOT in “My Documents.”

5. Pressthe button which runs a “macro.” The workbook automatically saves two
files:

o {Prefix}_PA.TXT: Trip generation results used as input to the model

o {Prefix} XX.TXT: Through trips from gateway to gateway, used as input to the model for
factoring through trips to correct values

A third sheet, LU.DBF can be saved manually to provide a file of land use by TAZ in a form
that can be viewed in GIS software (and newer versions of Cube).

These files are saved in the Land_Use directory as long as you have first saved the workbook
in this directory. Otherwise, Excel tends to put saved files in your “My Documents”
directory, and you may have to find your files there using Windows Explorer.

6. The “Save Files” macro also resaves the Excel workbook.
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CHANGE LAND USE INPUTS FOR A SCENARIO

There are several ways to change land use inputs for a scenario. The preferred method is to update the

“LU_Scenario” sheet in the trip generation workbook.

The “LU_Scenario” sheet is originally set to refer to another sheet in the Trip Generation workbook
(“LURev819”) containing base and future year land use assumptions. The formulas referring to the
“LURev819” sheet can be modified to refer to different columns, or to a different sheet. The user could
also overwrite the formulas in specific cells with specific land use assumptions. When this is done, it is

recommended to highlight and comment the revised cells.

SPECIAL GENERATORS

The special generators provided with the release of the model are listed in the “Spec_Gen” sheet.

These can be updated or added to.

A B [ [= [ u] [ E G [ H | 1 J K L [ N [ 0

| 1 |Special Generator Trip Generation
| 2 |Enter average daily attendance (to be mualtiplied by 2 far daily person trips) or 2y vehicle trips

3
EN Average |Total Daily ESTIMATED TRIP PURPOSE PERCENTAGES
| 5 | Year Daily Vehicle |Productions Attractions

B Zone Name Opened Attendance Trips HW SC HO NH HW SC HO NH |TOTAL
| 7 | 14 |Winery 2000 a a1 0% 0% 0% 0% 0% 0%  100% 0%
| 8 | 15 |Winery 2000 a1 0% 0% 0% 0% 0% 0%  100% 0% TO0%
| 9 | 21 Winery 2000 a1 0% 0% 0% 0% 0% 0%  100% 0%/( 100%
| 10 | 26 |Winery 2000 25 0% 0% 0% 0% 0% 0%  100% 0%/( 100%
| 11 | 27 |Winery 2000 25 0% 0% 0% 0% 0% 0%  100% 0%/( 100%
| 12 | 28 |Winery 2000 303 0% 0% 0% 0% 0% 0%  100% 0%/( 100%
| 13| 29 |Winery 2000 202 0% 0% 0% 0% 0% 0%  100% 0%/( 100%
| 14| 30 |Winery 2000 126 0% 0% 0% 0% 0% 0%  100% 0%/( 100%
| 16 | 31 Winery 2000 76 0% 0% 0% 0% 0% 0%  100% 0%/( 100%
| 16 | 32 |Winery 2000 a1 0% 0% 0% 0% 0% 0%  100% 0%/( 100%
| 17 | 40 |Winery 2000 25 0% 0% 0% 0% 0% 0% 100% 0% 100%
| 16 | 41 Winery 2000 4580 0% 0% 0% 0% 0% 0%  100% 0%/( 100%
| 19 | 42 |Winery 2000 76 0% 0% 0% 0% 0% 0%  100% 0%/( 100%
| 20 | 44 |Winery 2000 a1 0% 0% 0% 0% 0% 0%  100% 0%/( 100%
| 21 | 45 |Winery 2000 a1 0% 0% 0% 0% 0% 0%  100% 0%/( 100%
| 22 | 46 |Winery 2000 a1 0% 0% 0% 0% 0% 0%  100% 0%/( 100%
| 23 | 47 |Winery 2000 101 0% 0% 0% 0% 0% 0%  100% 0%/( 100%
| 24 | 80 |Winery 2000 a1 0% 0% 0% 0% 0% 0%  100% 0%/( 100%

You can also use the Special Generator input as a way to add a specific development to the model and
specify the exact number of vehicle trips it will generate.
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Add a Special Generator

1. Open the Excel file “Sonoma_TripGen_{Date}.XLS” from the Land_Use directory.
2. Select the “Spec_Gen” sheet.
3. Scroll to the first unused row.

4. Type inthe Zone (TAZ), Name, and Year Opened (any year before 2005 will be included in all
scenario years).

5. Enter either Average Daily Attendance (number of visitors) or Total Daily Vehicle Trips.

o Average Daily Attendance is number of persons, NOT VEHICLES, and is multiplied by two
to calculate the total trips in and out.

e Total Daily Vehicle Trips is the two-way total, equivalent to the total number of vehicles
one would observe in both directions at the driveway(s) to the site.

6. Specify trip purpose percentages adding up to 100 percent. If the Special Generator is
primarily a recreational use, use the default setting of 100 percent Home-Other attractions.

7. If you are entering a non-recreational use, you will need to estimate the trip purpose
percentages adding up to 100 percent. Use the rates on the “TripGen_Person” sheet as a
guide.
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18. RUNNING THE MODEL

When you make changes to the network and land use inputs, you do not instantly get the revised

results. You must “run” the model using the new inputs. Depending on the speed of your computer,

this can take about 5 to 10 minutes (for Model Run Vehicle) up to half an hour or an hour (for Mode
Choice). Up to now, you have been using Cube Base only. The model run applies the Voyager software.

START A MODEL RUN

1.

4,

5.

6.

In the Application Pane, double-click on an Application (such as Model Run vehicle). The
application flow chart should appear in the Graphics Window.

Select a scenario by clicking its name in the Scenario Pane, and it will be highlighted.

Specify Turn Movements: For the “Run 1 Mode Factors” or “Run 2 Mode Choice”
applications, you may want to select a list of intersection nodes to save turn movements.
You must decide on the intersections before the model run. Open the file
“TurnVols_SON.INP” (or another name if you have created new files) in the
CubeModel\Scenarios directory. Edit the list of nodes following the TURNS N= statement.
You can use File/Save As to save a new set of intersections with a new file name.

Double click on the Scenario and a Run Screen will appear as shown below.

Scenario - Sonoma_2005 (Application Run 1 Mode Factors) g|

Zones

Trip_Gen |E:\Pr0iects\2DD4\D4D1 0 Sonoma Model\Cubetodel\Land_Ulse\2005_PA THT Browse ...
Scenario Metwork, |E:\Pr0iects\2DD4\D4D1 0 Sonoma Model\Cubebd odelsM etwork\Road\S onoma_2005.net Browse ...
Tum Penalties |E:\Pr0iects\2DD4\D4D1 0 Sonoma Model\Cubet odel\Metwork \Roady TPEM_2005. pen Browse ...
Friction_Factors |E:\Pr0iects\2DD4\D4D1 0 Sonoma Model\Cubebodel\S onoma_tModel\S onoma_FF.dbf Browse ...
Through Trips |E:\Pr0iects\2DD4\D4D1 0 Sonoma Model\Cubebodel\Land_LleeA\2005_33 THXT Browse ...
Tum Yolume Modes |E:\Pr0iects\2DD4\D4D1 0 Sonoma Model\Cubetodel\S onoma_tModelhTumtolz SOM.IMP Browse ...
Traffic Counts |E:\Pr0iects\2DD4\D4D1 0 Sonoma ModelCubebodel\ Counts\COUNTS. T<T Browse ...
Carpool Adjust Sonoma |‘I

Carpool Adjust External |‘I

Carpool Adiust SF CBD 1

Trangit Adjust Sonoma |‘I

Trangit Adjust External |‘I

Transit Adjust SF CBD 1

(] 8 | Cancel | Fun |

Choose the correct input files using the buttons.

Click |Run |.
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Ta S k M 0 n ito r ‘2 Task Monitor - JOBSTRO1.TRF Q@g‘

Fie View Settings Help

When an application is running, the Task |l clelel 2l

Application Status

M on itO r screen a p pe ars. |t S h oWs t h e Catalog Cr'Projects\20081P0S025 Redding On-CalliShasta_Madel_D802ModeNShasta.cat

Scenari:  Reddling 2015 Base Temp

progress of the steps in the application.

Group: Update Metwork, 00 2

It will also show a warning if there is an v
Por=:  EENNANNRENN

Program Status

Assignmet, 00 =]

error in the model run. Errors are

Program: DISTRIBUTION (Version 4.1.2)

documented in the print output file as

Descrigion:  Grawvity Wade

Group Execution Order: 20f 3

described below.

Task: 9 Tone 1241

MODEL OUTPUTS

The primary model outputs are the “loaded networks” which are the network files with the assigned
traffic volumes. These are shown at the ends of the Application flow charts and can be viewed by
double-clicking the boxes:

e In the Run 1 Mode Factors application, the output network is labeled as “Network All
Volumes” and has a file name of xxxx_VOL.NET where xxxx is the code for the scenario.

e In the Run 2 Mode Choice application, the output network is labeled as “Network File”
and has a file name of xxxx_VOL_M.NET where xxxx is the code for the scenario.

Other outputs include:
e Interim trip matrix files from the trip distribution and mode choice steps.
e Transit line databases if Mode Choice is run.

e Printed output documenting the entire model run

Printed Output

A large text file is created by each model run. The file is placed in the \CubeModel directory along with
the catalog file (SCTA_Model.CAT) and the script files (*.S). The print file has the name
{Application}_xxxx.PRN, such as “Run 2 Mode Choice_ALT1.PRN.”
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You generally do not need to get information from the print file. It does document the date and time of
all input files and model steps, and includes information on average trip lengths by trip purpose. If you
know where to look (at the end of each Voyager function, using the comments in the script to locate
specific matrix numbers), you can find various subtotals of person or vehicle trips by purpose and
mode.

Errors

If there is an error, a screen will display a message such as "Program NETWORK failed." The only
description of the error is contained in the .PRN file created by Cube.

Select "View Run Report File." Errors are identified by the symbol F(nnn). The most common errors
involve selecting the incorrect directory for an input file, or forgetting to change the input file location
for a new scenario.

The symbol W(nnn) indicates a warning. These may be something that should be fixed (such as turn
penalties listed for nodes that do not exist in the network), but are not serious enough by themselves to
stop a run. However, a long list of warnings may terminate a model run.
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19. MODEL RESULTS

This section describes model results which can be obtained after the model is run. There are a variety
of ways to review results, including Cube as well as date read into Excel workbooks.

ROAD NETWORK RESULTS

Many of the most useful model results can be viewed by bringing the road network into the Network
Viewer.

1. If you have run the Run 2 Mode Choice application, double click on the box in the lower
right labeled “Network File.”

OR

Use File Open, browse to the scenario directory under CubeModel\Sonoma_Model, and
open the file xxxx_VOL_M.NET where xxxx is the Scenario Prefix.

2. If you have only run the Run 1 Mode Factors application, double click on the box in the
lower right labeled “Network All Volumes”

OR

Use File Open, browse to the scenario directory under CubeModel\Sonoma_Model, and
open the file xxxx_VOL.NET where xxxx is the Scenario Prefix.

3. See Section 14, page 88 for instructions on viewing and printing road networks.

4, See

Table 27: Result TAZ Node Attributes

Node Variable Description
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MASTER NETWORK INPUTS

MHHINC Median Household Income from 2000 Census (1999 dollars)
CT_2000 Census tract number

PRKCOST Daily parking cost in dollars

AREATYPE U=Urban, S=Small Urban, R=Rural

PTERM Terminal time in minutes at production (home) end of trips
ATERM Terminal time in minutes at attraction (non-home) end of trips
PCT_OHH Percent of households with zero vehicles

PCT_1HH Percent of households with one vehicle

PCT_2HH Percent of households with two or more vehicles
ABAGAREA Planning area consistent with ABAG designation

KFACDIST District for distribution adjustment factors

TAZ RESULT SUMMARIES

TRIPS_PERS Total Person Trips

VTRIPS_DA Total Vehicle Trips, Daily

VTRIPS_A1l Total Vehicle Trips, A.M. Peak Hour

VTRIPS_P1 Total Vehicle Trips, P.M. Peak Hour

PTRIPS_HW Person Trips, Home-Work

PTRIPS_SC Person Trips, Home-School

PTRIPS_HO Person Trips, Home-Other

PTRIPS_NH Person Trips, Non-Home

PTRIPS_D1 Person Trips, Drive Alone

PTRIPS_SR Person Trips, Shared Ride (sum of 2 and 3+)

PTRIPS_TR Person Trips, Transit (sum of walk and drive access)
PTRIPS_NM Person Trips, Non-Motorized (walk/bike)

MODE_D1 Person Trips, Percent Drive Alone

MODE_SR Person Trips, Percent Shared Ride (sum of 2 and 3+)
MODE_TR Person Trips, Percent Transit (sum of walk and drive access)
MODE_NM Person Trips, Percent Non-Motorized (walk/bike)
AVGTIME Average Trip Length, Time (minutes)

AVGTIME_HW Average Trip Length, Time (minutes)- Home-Work trips
AVGDIST Average Trip Length, Distance (miles)

AVGDIST_HW Average Trip Length, Distance (miles)- Home-Work trips
VMT Vehicle Miles of Travel

LAND USE INPUTS

JURISDICTN Jurisdiction from land use input
COMMUNITY Community from land use input
ABAG_AREA ABAG area from land use input
DU-SF, etc.. Land use quantities from land use input file
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Table 28: Result Network Link Attributes

5. , page 67 for a list of the attributes in the road network which can be used for link colors,

bandwidths or labels.

TRANSIT RESULTS

Viewing transit results requires a few extra steps compared to viewing road network results.

Create Summary Transit Results

As a first step, the results for walk-access transit, drive-access transit and walk-access off-peak should

be summarized. The model run cannot do this step automatically.

1. On the top menu, select
Utilities/Merge Transit DBF...

2. On the lines labeled Input File 1 and
Input File 2, use the | Browse [buttons
to find the scenario directory under
CubeModel\Sonoma_Model and select
TRN_WLK_VOL_xxxx.DBF,
TRN_DRV_VOL_xxxx.DBF, and
TRN_WOP_VOL_xxxx.DBF, where xxxx
is the Scenario Prefix (such as 2005).

3. On the first line labeled Output File,
to the same scenario

[ Merge Transit DBF. Files

Trangit DEF Files Merge Option:

" Summary Only ™ Merge Only i Merge and Summary
Dutput File |noma_2DDS\THN_ALL_VDL_2DDE.DBF] Browse ...
Input File 1 |0ma_2DDS\THN_WLK_VDL_2DDS.DBF Browse ...
Input Fils 2 |noma_2DDS\THN_DHV_VDL_2DDS.DBF Erowse ...
Input File 3 | Browse ...
Input File 4 | Browse ...
Input File 5 | Browse ...
Input File & | Browse ...
Input File 7 | Browse ...
Input File 8 | Browse ...

(] 8 Cancel

directory and enter a file name for the summary such as TRN_ALL_VOL_xxxx.DBF.

4. Select the “Summary Only” at the top of the screen. Click [OK ]. This will create a combined

transit results file.

Read in the Summary Transit Results

lgs

1. Click the Cube layer control:

2. Select the Transit layer and click

Properties |
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3. Usethe button to move to the scenario directory and select the combined transit

results file.

4. Click |Open|.

5. When you click | All Done |, the transit lines should appear as bright thicker lines along the
road network. There may also be a spider web of walk and drive connectors.

6. If the transit lines do not appear, use the Layer Control

[&
to move the Transit layer up

above the GIS layers. You can either drag the layer names to the correct locations, or use

the arrow keys below to move layers up or down.

Hide the Transit Walk and Drive Connectors

1. To get rid of the “spider web,” open the Display Transit Line(s)

oy

2. Scroll to the top of the list and unselect “lines” *1 (walk access), *2 (drive access) and *3

(transfer links).

Transit Display Selection

Pick one or more

tranzit lines ta display

Pick a transit
field far posting

¥ Extended Selection

Select Al Clear &l

v DK

|v Post Total
I~ Post Each Line

X Cancel

3

3. Click . The spider web should disappear and you should see the transit lines next to

the road links.
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View Transit Results

1. To view information on a specific link, zoom in and use the pointer

w,

to select a road

link (pointing right at the transit lines won’t work). A box should appear listing information
about each of the transit lines on that link. The most useful information is the NAME of the
line and the VOL (daily ridership) on the line.

16 Unique Links

T

|MoDE [Mame

2307 11 8C_22
2307 1920

2307 19 20_oe
20582 17 ME_85

=l

ot [ve  [seqcnT|HEADWAY 1]voL | ~
118 333 1 3 60 553
118 33 2 3 80 869

118 333 3 3 &0 41 )
118 305 1 1 15 224

|

2. You can also post ridership information on the lines. Click the Display Transit Line(s) control

L

Transit Display Selection

Pick one or more

tranzit lines to display

¥ Extended Selection

Select Al Clear &l

v DK

Pick a transit
field for posting

A Frnone® ¥

[

[~ Post Total
|v Post Each Line

X Cancel

X

3. Under “Pick a transit field for posting,” select VOL. Select Post Total for a single total of all

transit lines, or Post Each Line for the display shown above.
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4. Labeling the NAME does not work in the version of Cube used for development of the
Sonoma Model (it labels with zeros). This may be corrected in later releases.

PERFORMANCE MEASURES

There are two types of countywide performance measures reported. The Run 2 Mode Choice
application automatically produces two reports of trip-based measures such as trip lengths and mode
shares and network-based measures such as vehicle-miles and delay (Figure 21). To see the summaries,
double-click on the box labeled Summaries in the lower right portion of the Mode Choice application
flow chart. You can then double click the output boxes for the trip-based and network-based
performance measures.

The summaries are actually comma-separated files that can be read directly into an Excel workbook.
They can be found in the scenario directory under \Scenarios.

Figure 21: Performance Measures in Cube Application

TAZ Reports

Results for TAZs can be viewed in several ways. The results can be posted on TAZ nodes, or Cube can
create charts for TAZ nodes, or Cube has limited GIS display features (in the release used to create the
Sonoma County model) to create color TAZ maps.

The Run 2 Mode Choice application creates a database for the TAZs (Summary_xxxx.DBF) which could
be linked to other GIS files or the model network.
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TAZ Labels

Labels on TAZs show specific values but do not by themselves provide graphical color displays of TAZ
information. The list of all available TAZ attributes is in Table 27 on page 67.

1. Use the drop-down arrow next to the

\]\:v
Post Node icon 3 and select an

unused setting.

2. Click the Post Node icon.

3. Fillin a Name for your setting, if desired.

Set: 1:All Nodes

Selection Criteria:

£~ MNode Color

" Node Color

" Mode Color

* Node Color

]

Name:

{* Fix Color

{+' Fix Color

{+ Fix Color

" Fix Color

All Nodes

Round to nearest

]]M

[ri=1-_zones

oK

Cancel

Save Configuration

4. Use the first drop down to select an attribute to post.

5. If you are posting multiple attributes, it is a good idea to set a Fix Color for each different

attribute so you can tell them apart in the display.

6. Add the selection criteria N=1-_ZONES so that only TAZs will be labeled.

7. Click [OK |
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TAZ Charts

1. Select Post / Node/Point Chart... from the top menu

Highway Layer Node Chart Settings

Mame: |M0de Shares

1:Mode Shares

Set:

Chart Type: . T Radius Expression |TF”F'S—F'D:‘S"'hIDDD

Attributes Color Settings divizor Walue Range
MODE_Da&, | | Mode Color t* Fix Color " Dynamic Colar 5 0-87.2

MODE_SR | | Mode Color t* Fix Color " Dynamic Colar m 5 0-76.8
MODE_TR | | Mode Color t* Fix Color " Dynamic Colar m 5 0-0.89
MODE_NM | | Mode Color t* Fix Color " Dynamic Colar m 5 0-6.99

[ =||® NodeColr ¢ FixColor ¢ Dynamic Colar [
—( c - .
—( c - .
—( c - —
Selection Ciiteria Copy Scale
[N=1-_ZONES
Scale Range to Show Posting |0 i
| | = |
o o o= o

' 0K XK Cancel Save Configuration

2. Fillin a Name for your setting, if desired.

3. Input a radius expression if you want the charts to be different sizes according to an
attribute. The units are in pixels. This usually takes several trial-and-error attempts to get
the symbols to be the right sizes. If you leave this blank, Cube will do the same standard
size chart for each TAZ.

4. Use the first drop down on the left side to select an attribute to chart.

5. If you are posting multiple attributes, it is a good idea to set a Fix Color for each different
attribute so you can tell them apart in the display.

6. If you want a comparative chart, change the “divisors’ so that they are the same for each
attribute. This is also a trial-and-error process.

7. Add the selection criteria N=1-_ZONES so that only TAZs will be labeled.

8. Click [OK .
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Figure 23: Example Node Chart

Cube offers bar chart options as well as pie charts. However, values cannot be labeled when the charts
are turned on.

Thematic Maps

Cube can generate simple color maps using shapes from a

—

GIS “polygon” or “boundary” file. For the Sonoma County L
model, the most likely map for this purpose would be the e Yé
TAZ map. 5

689

Thematic maps can only be based on attributes from the
following (in the version of the Cube software used for the

T

Sonoma County model):

e Attributes that are already in the GIS file. s

e Totals from a TAZ matrix, such as person or

vehicle trips. However, the maps can only be )

based on one-way totals (such as Trips Out or

Trips In) and not total two-way trips. o
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Later releases of Cube may provide more capabilities for mapping. The instructions below pertain to

Version 4.

10.

11.

Open a result network by double-clicking on the appropriate box

in the lower right portion of the Run 1 Mode Factors or Run 2 g%

< P T

HEO Peison Trps)
WHE Passan Tigs, e I=Tme
Trarad Wak

Hon Mainred 1] "

Mode Choice applications.

Open a matrix with values which are of interest by double-clicking | 1&&
on the box in the flow chart. In the example, the total person

trips by mode are selected. Answer “Yes” to the prompt.
Use the Window command on the top menu to go back to the network view.

Select Node/Link to Matrix... from the top menu.

Highlight the file name in the “Available Linkage” box and click [ Add |, then .
Select Post/Thematic Map from the top menu.

Select the TAZ file and click | OK |. The Thematic Map Setup will appear.

Thematic Map Setup 2

(" Use Expression

Expression |

Matrix File |PTrips_M0de_TOT_SC4U.MAT- (C:\Users\maronson'Projects201211 j
Table |8 TOTAL j
Value Type |Tnta\ In j
Zone Number Field |-|—""‘Z j

Color to - [~ Use Custom Colors/Ranges

Groups 10
Round increments to nearest {100, 10,1,0.1 etc.) 1

Color On Color Off Cancel

On the Thematic Map Setup, select Use Matrix Values.

For Table, select the values you want to use for your map. In the example, the selected
values are 8 TOTAL trips.

For Value Type, select Total Out or Total In.

For Color, it is recommended that the first color be changed to a light value or white.
Double-click on the square to select a new color.
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12. Click Color On. The example above produces the map shown at the beginning of this
section, which highlights TAZs with high numbers of transit destinations.

13. You may want to use the Layer Control to change (or turn off, as in the example) the
Highway Layer and to change the boundary settings for the TAZ layer.

14. On the Thematic Map Setup, you can click “Use Custom Colors/Ranges” and use trial and
error to test various settings.

TRANSIT REPORTS

In addition to the detailed transit link database files, the Run 2 Mode Choice application creates three
separate printed reports with summary transit information. These can be viewed or pasted into Excel
workbooks.

The files are text files located in the scenario directory under CubeModel\Scenarios and are named:
e TRN_WLK VOL_xxxx.PRN
e TRN_DRV_VOL_xxxx.PRN
o TRN_WOP_VOL_xxxx.PRN

The text files include the total daily boardings on each transit line.

SELECT LINK

Select link and select zone are special versions of traffic assignment. If you specify a select link, the
origin and destination TAZs for traffic through that link will be stored as an output, as well as the paths
to and from those TAZs. The typical outputs from select link analysis are:

e Map (plot) of traffic passing through the select link
o TAZ-to-TAZ matrix of origins and destinations for traffic through the select link.

The select link matrix is often compressed to summary districts. For example, all TAZs outside Sonoma
County could be grouped in a district titled “External.” Trips from the “External” district to the

|II

“External” district would be through trips.

Select zone is a version of select link where the select links are all of the zone connectors for a certain
TAZ or group of TAZs. The select link assignment then reports on the origins and destinations of all trips
to and/or from those TAZs. This is useful for identifying trip distribution or for tracing traffic for fee
allocation studies.

138 Kittelson & Associates, Inc.



Sonoma County Travel Demand Model January, 2013
Model Results

Run Select Link in Cube

The Select Link traffic assignment is now run as part of the Run 2 Mode Choice application.
1. View ascenario or output network and zoom to the area of interest.

2. Select Post Node and specify N to show all node numbers.

8

B 41816

. 41817
L]

-

3. Write down the node numbers for the link or zone you want to analyze. If you want to
know about northbound Petaluma Boulevard south of Corona Road, the link would be 1779-
2608 (not 2608-1779).

4. Inthe Cube Scenario Pane, highlight the scenario you want to run.

5. Input the node numbers for the select link in the run screen for the Run Model 2

application.
Zones |QZU
Land Use |C:\LlsErs\mar\:lnsun\DrD]E(ts\ZD 12112649_Sonoma_Model_2010_Update!CubeModel_1212Y and_Use\DVO3_LU.TXT Browse ... Edit ...
Transit Lines |c:\Users\maronson|Projects\2012\12648_Sonoma_Model_2010_Update'\CubeModel_1212\Network\Transit\SonomaTransit_2010_121126.i  Browse ... Edit ...
Transit PNR Nodes |c:Wsers\maronson'Projects\2012112643_Sonoma_Model_2010_Update'\CubeModel_1212\Webwork\Transit{Transit_PNR_Base. TXT Browse ... Edit ...
Transit Factors |C:\Usars\maronson\Projects\ZU 12\12649_Sonoma_Model_2010_Update\CubeModel_1212\Scenarios\Transit_Factors_Sonoma. TXT Browse ... Edit ...
Transit Factors Drive Access |C:\Usars\maronson\Projects\ZU 12\12649_Sonoma_Model_2010_Update\CubeModel_1212\Scenarios\Transit_Factors DRV.TXT Browse ... Edit ...
Transit Fares |C:\Users\maronson\Projects\ZU 12112643_Sonoma_Model_2010_Update\CubeMadel_1212\Scenarios Transit_Fares_Sonoma. TXT Browse ... Edit ...
Transit System |C:\Users\maronson\”ro]ects\lu 1211264%_Sonoma_Model_2010_Update\CubeMadel_1212\Scenarios Transit_System_Sonoma, TXT Browse ... Edit ...
Turn Penalties |C:\Users\maronson\”ro]ects\lu 12112649_Sonoma_Model_2010_Update\CubeMadel_1212etwork\Road {TPEN_2010.pen Browse ... Edit ...
Turn Volume Nodes |c:\Users\maronson|Projects\201212648_Sonoma_Model_2010_Update\CubeModel_1212\Scenarios|Turnlols_SCN.INP Browse ... Edit ...
Traffic Counts |e:Users\maronson'Projects\2012112643_Sonoma_Model_2010_Update'\CubeModel_1212\Counts\COUNTS. TXT Browse ... Edit ...
LOS_Lookup |c:Wsers\maronson'Projects\2012112643_Sonoma_Model_2010_Update'\CubeModel_1212\Scenarios\.0S_FDOT.dbf Browse ... Edit ...
Autn_Operating_Cost [18.5
GG_Bridge_Toll s
Headway period for Peak transit frequendes |1
Headway period for Off Peak transit frequencies
Select Link/Zone < [r=2181l6=318 ’

Save Close Run
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6. Before starting the Run, you can edit the TurnVols_SON.INP file to change the intersection

numbers for saved turn movements.

7. The results will be in separate volume fields on each link as follows:

e DA SL= Daily select link traffic volume
e Al SL= A.M. peak hour select link traffic volume
e P1SL= P.M. peak hour select link traffic volume

View Select Link Results

The most useful ways to view select link results are to label the links and also use bandwidths.

1. Double click on the output network from the Run 2 Mode Choice run.

2. Zoom to the area you are interested in.

3. Labels: To label the links, click the Post Link icon

EE~
j to bring up the Posting Selection.

4. Scroll down to select an unused Set and optionally enter a new Name for the settings.

5. Use the drop-down boxes to select
P1_SL (or add P1_VOL to also show total
volume) as attributes.

6. Set Fix Color so you can tell the two
volumes apart.

7. Click [oK |

Posting Selection

Selection Criteria:

" Link Calor

" Link Color

{+ Link Color

(C

=l

Name:

¥ Fix Color

{+ Fix Color

" Fix Color

(.

Round to nearest

1]11

OK

Cancel

Save Configuration
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Bandwidths: Bandwidths help to visualize the origins and destinations through the select link. Click the

1
Band Width Settings icon j to bring up the Posting Selection.

Highway Layer Link Band Width Settings

Set Y | Neme:
Center Line E=1
[ Display as Queue Length

Attributes Color Settings valuefpixel  Value Range
P1_SL | | & Link Color " Fix Color £ Dynamic Color 829747  0-1244.62
[ =] & ukcoler " Fix Color " Dynamic Color
— c c —
— c c —
— | - - -
— - c -
— c c -
— c c —
Selection Criteria: Copy Scale
|
ScaleRange to ShowPostng [0 o 0

e = e =

1 1 T T

oK Cancel Save Configuration

8. Scroll down to an unused Set and optionally enter a new Name for the settings.

9. Use the drop-down box to select P1_SL as attributes.

10. Set Fix Color if you decide to do bandwidths for more than one attribute so you can tell the
two volumes apart.

11. Click [OK |.

12. The bandwidths and labels can be used at the same time, but may only look good at closer
zoom levels.

Select Zone

Select Zone identifies the trips to and from a specific TAZ (or TAZs). The process is identical to Select

Link.

1.

2.

Write down the TAZ numbers.

Enter the TAZ information in the run screen for Run 2 Mode Chocie. If you want to see trips
from the TAZ only, enter A= (in the example, A=2018). If you want both directions
combined, enter A= and B= separated by a vertical bar (in the example, A=318|B=318). The
vertical bar indicates the “OR” condition.

Before starting the Run, you can edit TurnVols_SON.INP if you want to change the
intersection numbers.
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4. After the Run2 run, the trips to and from the select zone will be in the DA_SL, A1 _SL and

P1_SL fields.

Figure 24: Example Select Zone Results
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INTERSECTION TURN MOVEMENTS

Each traffic assignment in the Sonoma County model can report intersection turn movements at
specified nodes.

Designate Intersections

1.

View a scenario or output network and zoom to the area of interest.
Post all node numbers.

Write down the node numbers for the intersections you want to analyze. The list does not
have to be precise — you can specify a large range such as 2000-2200 even if you are only
interested in eight of the nodes in that range.

Open the file CubeModel\Sonoma_Model\TurnVols_SON.INP.

You are now in the Cube text editor. Make the changes to the list of nodes starting with the
line TURNS N =. You can use multiple lines as long as each line ends with a comma. You
can even put the nodes in a long vertical list with one node per line.

Use File/Save to keep the same Turn Volume file name, or File/Save As... to designate a new
name. The file should generally be in the CubeModel\Scenarios directory. You can store as
many Turn Volume lists as you like for different projects and study areas.

When you start one of the applications with the Run Screen, make sure you to the
updated Turn Volume file.

View Intersection Results

1.

2.

Open a result network with traffic volumes (“loaded” network).

Use the Intersection/Open Output file menu command to read a TRN file from the scenario
directory (for example, TURN_P1_M_2005 is the 2005 P.M. peak hour intersection output
from the Mode Choice model). Using the Open Turn Volume File menu command will allow
turning movements to be displayed in older TRANPLAN format.

In order to see which nodes have turns, you will have to modify the node color settings.

‘v

View the current node color settings by clicking on the icon with the shapes
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[ Highway Layer, Node Color Specifications 1

Color Palette | tst-surmmer sunset 5 hd ...

Close Insert Append Delete Move Up Mowve Down  Append From  Cancel

Color/Style Size Criteria Group Mame: Zones

EEEEEn e |12

o @ ~-|[@ [n-1_zones

(A <l [

[ @ ~|['5 |NUMTURNVOL:D

4. Select Append to add another setting. Choose a large bright shape, such as a red circle with
a size of 15. For the criterion, select _NUMTURNVOL>0 (type manually or use the right
mouse button within the Criteria window) to identify nodes with penalties. Click “Close” on

the top menu of the Node Color box. The nodes with turn movements should show as large

red circles.

5. Use the pointer to select a node. To view the turn movements, you have three choices:

e C(Click the red and blue arrow icon at the top of the Highway

Nodes box.

H

i}
X

ki

e From the top menu, select Intersection/View Output [|wmspem

Intersection Data

e Click <CTRL><F3>

CObRALINIT

AREATYPE

POPLILATION

2450

43552234

The <F3> key by itself will bring up an older TP+ style of turn movement diagram which

resembles the turn penalty input screen.

144

Kittelson & Associates, Inc.



Sonoma County Travel Demand Model

Model Results

January, 2013

6. A turn movement diagram will appear in the same orientation as the intersection on the
network. A number of settings are available to change colors and other display features if
you don't like the defaults.

7. The default display will show the “Combined Volume.”

8.

Node Number : 2480; Intersection Type : Turn Flows Only;

Wolume 1

Wolume 2

Wolume 3

Combined Yolume

[v Regular dizplay layout
-
-

*i+ indicates which movements share |

Tk
W E

34t
228
L

wrl

-
=
&=

A

Walue / Pixel: 72311 Prirt Setup | a4

If you are looking at turn

movements from the Mode Choice application, there will be three volumes: 1=Drive Alone,

2=Shared Ride 2 and 3=Shared Ride 3+.

In most cases you will just want to see the

Combined. If you push the Combined Volume button together with any of the others, the
volumes will be double counted in the display.

If you look at turn movements from a Select Link application, the results are different:

e The Combined volume is an incorrect total of the total assigned volume and the select

link volume.

e Volume 1 is the correct total volume. Turn off Combined Volume and press Volume 1.

e Volume 2 is the Select Link volume, representing the amount of traffic on a specific turn
movement that also passes through the selected link.
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Turn Movement Database

The intersection turn movements are also output as a database file. This file can be viewed in Cube, or
it can be opened in Excel or any other program which can read DBF format.

1. If you are using the Run 1 Mode Factors or Run 2 Mode Choice applications, double click on
the flow chart box at the bottom labeled Traffic Assignment.

Run 2 Mode Choice: Traffic Assignment

Daily traffic assignment

Combine traffic assignments
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2. Double click on the third output box for the time period you want to review. This is the turn

movement output in DBF format.

-

415
2482
2482
2482
2498
2498
2498
3296
3296
3296
415
415
415
2514
2514

lc T1 T2 T3
2478 7411 130.15 9961 2343 711
2478 7412 4251 32.44 .87 23
2480 2438 418 315 0.77 024
2480 3288 145.81 109.50 27.84 829
2480 7415 22573 17098 42.71 1208
2480 2482 267 202 05 014
2480 3236 101235 810.6 155.95 4581
2480 7415 3M0B3 24411 52.11 1441
2480 2482 B3.14 48.5 11.24 34
2480 2438 68585 53741 1148 3364
2480 7415 BBE84] 52188 11155 3351
2480 2482 136.81 10531 2424 728
2480 2438 33353 28615 52.53 14.85
2480 3286 74253 66937 1318 4128
2520 3754 132856 104755  219.58 5145
2520 5019 17363 12673 35.95 1095

3. The individual turn movements are listed in rows.

The B node is the intersection

T is the total turn movement volume

4. T1,T2..etc...are the separate volume sets.

The A node is the node where traffic is coming from

The C node is the node where traffic is going after the intersection

e From the Mode Factors or Mode Choice application (shown above), T1 is Drive Alone, T2
is Shared Ride 2 and T3 is Shared Ride 3+.

e With a select link application, the correct Total volume is actually T1 + T2 + T3 (not T)
and the select link volume is T4 + T5 + T6.
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