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Forum Agenda

AWelcome and Introductions
A2021 Regional Plan Model Overview
AABM?2+ Subarea Enhancements
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Welcome and Introductions

AStaffing Updates

b Departures

b Arrivals

b Open position(s)
ANew Model Website
AReturn to 401 B Street

AOfficial Retirement: ABM1
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https://www.sandag.org/index.asp?classid=32&fuseaction=home.classhome
https://www.sandag.org/index.asp?classid=32&fuseaction=home.classhome

2021 REGIONAL PLAN MODEL OVERVIEW

Rick Curry
ZiyingOuyang
Tom King
Joaquin Ortega
Neeco Beltran
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2021 Regional Plan Model Overview

AThree Key Elements used to Define a Model Version

b Model Software and Parameters

ANew travel surveys
ANew features

b Socioeconomic, Demographic, Land Use, Employment Inputs
AceLIAOlIffeé NBFSNNBR (2 Fa GKS flyR dzaS &SNJ
b Plan Assumptions
ATransportation Networks
APolicies
AProblems with Previous Model Naming Nomenclature

b Terms used interchangeably
Ld! . amé 2N a{ SNAS& Mo Y2Z2ZRSt¢ 2NJ GHAMP

SANDAG 5



2021 Regional Plan Model Overview

ARP & RTP Models

_ 2015 RP 2019 RTP 2021 RP

ABM Model ABM1 ABM2 ABM2+

ABM Version 13.2.2 14.1.1 14.2.2

Software TransCAD EMME EMME

(Traffic Assignment)

Land Use Version Series 13 Series 14 Ver 17 Build: Series 14 Ver 38

No Build: Series Ver 39
ANaming Problems

b Multiple Series 14
b ABM2 vs ABM2+
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2021 RP Land Use Versions

Series 14 Name Department of Finance Housing Units Conforms to Includes
Version ID Projection Series Added RHNA Targets NAVWAR
No

DS-17 2019 RTP & Project 2018 1 20 420k
Use
DS-35 Baseline Not used 2020 1 20 274k No No
DS-41 Baseline Post 2021RP Project 2020 1 20 274k No No
Update Use
(ABM2+ w/2021 RP)
DS-39 SCS No Build 2021 RP Only 2020_1 20 274k Yes by 2034 No
DS-38 SCS Build 2021 RP Only 2020_1 20 274k Yes by 2034 Yes
DS-42 SCS Build Post 2021RP Project 2020 1 20 274k Yes by 2034 Yes
Update Use

(ABM2+ w/2021 RP)
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2021 Regional Plan Model Overview

AThree Key Elements used to Define a Model Version

b Model Software and Parameters

AABM2+ version 14.2.2 for 2021 RP
AABM2+ version 14.3.0 for pe&021 RP project work

b Socioeconomic, Demographic, Land Use, Employment Inputs
ADS38, 39 for 2021 RP
ADSA41, 42 for pos2021 RP project work

b Plan Network and Policy Assumptions
ABuild vs No Build

APlease be specific when requesting data and using data

b Add Citations to your work

ASANDAG Activity Based Model #, Relea®é.X. XGrowth Forecast XX.XX, Forecast Year Y
Reference Scenario #XXX, Month/Year of Model Run
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2021 Regional Plan Process

Evaluate Individual Network
Project or Group of Projects

Prepare Network Concepts

Draft Plan & EIR with Preferred
Scenario (ABM14.2.1)
Final Plan & EIR (ABM14.2.2)
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SB 375 Regional Plan Sustainable Communities Strategy (S

Climate Targets

GHG Reduction 2020 2035

Targets through -71% -13%
Sept. 30, 2018

Targets beginning -15% -19%
Oct. 1, 2018
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Policy Dials (On vs Oiflodel, ABM2+ 2020)

Technology A\ Smart signals on-model
ATDM reliability on-model
A Connected and automated vehicles  on-model partially (not in the 21 RP)
A Electric vehicle programs off-model
Economic (Cost) Managed Lanes/High occupancy toll rates on-model
Road usage charge on-model
Parking rates on-model
Transit fares on-model
_ HOV/Managed Lane occupancy on-model
Travel Choice 1M ordinance off-model
Vanpool off-model
Carshare off-model
Bikeshare on-model
Microtransit on-model
Pooled rides off-model
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2021 Regional Plan Policy Levels

AML/HOV3+ Free

ARoad Usage Charge (RUC)
AParking Cost by Mobility Hubs
AATDM

ASmart Signal

ATelework
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2021 Regional Plan Off Model Calculators

AElectric Vehicle Programs
AVanpool

ACarshare

APooled Rides

ATDM Ordinance

https://sdforward.com/docs/defaudsource/finai202 1-regionatplan/appendixs---travel-model
documentation--abm?2.pdf?sfvrsn=dacl1fd65 2
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2021 Regional Plan Performance Measures

ADeveloped based on measures used in past plans and at other MPOs
AFew and more meaningful measures

APMs

b Access to Basic Needs (also for social equity)
b Comparable Travel Time by Mode by Corridor
b GHG Emissions

b Vehicle Miles Traveled

b Access to Opportunities (also for social equity)

b Fiscal and Social Responsibility (also for social equity)

https://sdforward.com/docs/defaudsource/finat202 1-regionatplan/appendixt---network-developmentand-
performance.pdf?sfvrsn=dbcl1fd65 2

https://sdforward.com/docs/defauldisource/finat202 1-regionatplan/appendixh---sociatequity-engagement
and-analysis.pdf?sfvrsn=84c1{d65 2
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2021 Regional Plan Performance Measures

ASupporting Measures
b Mode shares (work trips/ all trips)

b Population / jobs within half mile of a station of commuter rail, light rail, or next gen r:
(population also for social equity)

b Population within quarter mile of a bike facility (class | andyitletrackor bike boulevard
(also for social equity)

b Daily transit boarding (region/ mobility hubs)

b Truck/commercial vehicle travel times to and around regional gateways and distribut
hubs (minutes)

b Average per person particulate matter 2.5 exposure (also for social equity)
b Heavy duty truck delay by facility type

b Change of percent of income consumed by-ofipocket transportation costs (also for
social equity)
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2021 Regional Plan Performance Measures

File Home Insert Page layout Formulas Data Review View Help

A22 = S

3
4 Access to Basic Needs % of population w/in 15 mi of retail
5 Walk] 69.0% 72.8% 74.6% 76.1% 71.6% 74.0% FA.T%
] Bike| 95.6% 96.8% 96.8% 97.2% 96.3% 97.1% 97.5%
T regionwide ‘Walk, Micromaobility, Microtransit] 70.0% 73.7% 75.4% 77.0% 74.5% 79.9% 80.4%
8 ‘Walk, Bike, Micromability, Microtransit] 95.6% 96.8% 96.8% 97.2% 96.3% 97.1% 97.5%
9 Transit - Accessed by Walk and or Flexible Fleet - Speed One 60.3% 61.7% 63.7% 63.4% 63.2% 66.5% 67.4%
10 Driving (drive alone) 99.0% 99.1% 99.1% 99.3% 99.1% 99.2% 99.3%
11 Wwalk| 91.2% 93.5% 93.8% 94.6% 93.1% 94.3% 94.6%
12 Bike 99.8% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
13 Mohub Walk, Micromaobility, Microtransit] 91.8% 94.0% 94.4% 95.2% 97.8% 97.7% 97.9%
14 ‘Walk, Bike, Micromability, Microtransit] 99.8% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
15 Transit - Accessed by Walk and or Flexible Fleet - Speed One 84.3% 85.6% 86.4% 84.5% 87.1% 89.5% 89.7%
16 Driving (drive alone) 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
17 M-1-b*|Access to Basic Needs % of population w/in 15 mi of parks
18 walk| 51.0% 52.3% 53.1% 53.0% 52.7% 53.3% 53.5%
19 Bike| 93.5% 93.7% 93.8% 93.9% 94.7% 95.1% 95.7%
20 regionwide ‘Walk, Micromaobility, Microtransit] 54.2% 55.5% 56.5% 56.4% 69.5% 74.4% 74.5%
21 ‘Walk, Bike, Micromability, Microtransit] 93.5% 93.7% 93.8% 93.9% 94.7% 95.1% 95.7%
22 Transit - Accessed by Walk and or Flexible Fleet - Speed One 39.0% 39.5% 41.0% 40.9% 41.8% 44.7% 45.5%
23 Driving (drive alone) 98.6% 98.6% 98.7% 98.7% 98.7% 98.8% 98.8%
24 Walk] 63.9% 65.3% 65.3% 64.5% 65.1% 64.3% 64.1%
25 Bike| 99.8% 99.6% 99.2% 99.3% 99.5% 98.7% 98.8%
26 Mohub Walk, Micromaobility, Microtransit] 68.8% 70.1% 70.3% 69.5% 98.5% 97.2% 96.2%
27 ‘Walk, Bike, Micromability, Microtransit] 99.8% 99.6% 99.2% 99.3% 99.6% 98.7% 98.8%
28 Transit - Accessed by Walk and or Flexible Fleet - Speed One 59.4% 59.7% 60.6% 59.4% 62.8% 65.2% 65.4%
29 Driving (drive alone) 100.0% 100.0% 100.0% 99.8% 100.0% 100.0% 100.0%
30 M-1-c*|Access to Basic Needs % of population w/in 30 mi of medical facility
31 regionwide Transit - Accessed by Walk and or Flexible Fleet - Speed One 81.0% 81.4% 82.5% 82.3% 82.3% 84.5% 85.4%
32 Driving (drive alone) 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
33 Mohub Transit - Accessed by Walk and or Flexible Fleet - Speed One 95.5% 96.0% 96.5% 95.6% 96.1% 97.8% 98.1%
34 Driving (drive alone), 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
35 M-3  |GHG Emissi: On-road CO2 emissi (EMFAC 2014)

SB 375 All On-road CO2 emissions (tons/day} {excludeing E-E VMT
36 emission) 39,121 40,563 43,052 45,493 38,196 38,014 38,829
3% 5B 375 All On-road CO2 emissions {pounds/day) per capita 236 234 23.8 24.3 22.0 21.0 20.7
38 M-4 |Vehicle Miles Traveled VMT
39 All vehicle classes regionwide| 83,614,704 88,268,330 94,374,791 100,071,163 84,538,406 85,412,968 88,133,934
40 Allvehicle classes regionwide per capita 25.6 25.8 26.4 27.1 24.7 23.9 23.8
41 M-5-a* Access to Opportunities via transiTier 1 employ

ScreenLineModeSharePeakPeriods SB375 Data Table (

» PrimaryMeasures SB375 CO2 Analysis (EMFAC2014) Primary_M-2_CompTravelTime Social Equity PMs
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2021 Regional Plan Emissions

AEMFAC 2014 for SB375 GHG Analysis
b SB375 CO2 emissions
bSB375 VMT/Trips/emission rates

AEMFAC 2017 for Air Quality Conformity

b CO2 emissions
b Onroad smog forming pollutants (ROG, NOX)
b Carbon Monoxide (CO)
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Transit Networks

SANDAG

——— COASTER
— | RT
Rapid Bus

Local Bus

2025
Transit
Network

2025 Highlights

A COASTER Extended to Gaslamp with
increased frequencies to 30 pk / 60 -qfi

A Five new Rapid Buses serving PB, Kear
Mesa,Palomar Airport RdDcean

BeachSpring Valley, Imperial Beach ano
other locations

A Increased frequencies on selected local
buses



Transit Network:

SANDAG

— Hi Speed Commuter Rail b

— | RT

— Airport APM
Rapid Bus

Local Bus

2035
Transit
Network

N

A 0o 2 4 &

SANDAG

19

2035 Highlights

A COASTER converted tbigh-
speedcommuter rail line, extended
to Camp Pendleton, Del Mar

tunnel added,andfrequencies increased
to 20 pk / 60 offLJ]

A Initial Purple Line highpeed commuter
rail line

A Increased SPRINTER frequencies to 15
minutes

A Increased frequencies on all Trolley lines
to 7.5 minutes

A Central Mobility Hub at NAVWAR with
APM to airport

A 20 new Rapid Buses

A Increased frequencies on local buses



Transit Network:

SANDAG

C——— Hi Speed Commuter Rail

— | RT
——— Airport APM
Street Car

Rapid Bus

Local Bus

2050

Transit
Network

N

Anz

4

6

SANDAG

1Miles

20

2050 Highlights

A COASTER tunnels to n8arrento Mesa

and UTC stations plus a station at Balbc
Ave

A Purple Line extended to San Ysidro anc
Rodriguez Field

A 3 Other high speed commuter lines
added

A Increased SPRINT&Bjuencies to )
10Y A y dzi S a YR SEUG:
North County shopping center

A Street Car added in Hillcrest/North Park

A 5 new Rapid Buses



Transit Priority Areas

SANDAG

2050 :
TPAs 5

}N\ TS S S Q’a %‘3 OL

=
SANDAG JOQOCD

21

Half mile buffers around Major
Transit Stops, which are defined .

A All rail stations

A Bus stops served by at least 2
buses with 15 minute or better
frequencies in the AM and PM
peaks

A Now includes all Rapid stops a
well



Bike Networks

SANDAG

= Multi-Use Path

Bike Lane
Bike Route

Separated Bikeway

Bike Boulevard

2025
Bike
Network

N

A 0o 2 4 8

SANDAG AN

22

2025 Highlights

58 uni-directional miles of new bike
network

A1 miles of new Multlse/Class |
Bike Paths

A7 miles of new and 45 miles of
upgraded bike lanes/separated
bikeways

082 miles of upgraded ostreet bike
NP dzii S &

*compared to 2020 network (3,359 miles of bike network)



Bike Networks 2035 Highlights

o1 80uni-directional miles of new
bike network

o101 miles of new MukUse/Class |

CA1S tHGKaA
T

b5 miles of new and 34milesof
/ _ upgraded bikdanes/separated
~1 oAl Sol &a

S — w23 miles of new 160 miles of
Bike Lane hE: 3 upgradedora G NS SG oA 1S

Bike Route

Separated Bikeway oy ," \ . . i o
Bike Boulevard 4 : FO2YLI NSR U2 HAaHp YSU62N]

2035
Bike
Network

N

] 2 4 6 8
1 Miles

SANDAG
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Bike Networks

SANDAG

= Multi-Use Path

Bike Lane
Bike Route

Separated Bikeway

Bike Boulevard

2050
Bike
Network

) Mile:

N |

24

2050 Highlights

ubl3uni-directional miles of new
bike network

o232 miles of new MulkUse/Class |
. A1S tlaKa

0194 miles of new and 59@ilesof
upgraded bikdanes/separated
oAl Sél &a

u86 miles of new and 230 miles of
upgradedord G NS SG o6A 1S

FO2YLI NBR (2 wuwnop ySis2N]



Mobility Hubs

SANDAG

2035/2050
Mobility
Hubs

A Intensified Mixed Land Uses
A Increased parking costs
A Micro-transit allowed

A Increased Micramobility access




TCOV: The Master GIS Network Layer

ANetwork editing Geometrics & Attributes
AProject control: Extract, Transfer and Load
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Newer Features of hwycov & ABM2+

AFor Managed Lanes (HOT) facilities where HOV3+ may enter without pay
AHOV2 may be charged a percentage (discount) of the SOV toll

SOV Pays full per mile ML toll
rate as defined in hwycov

HOV2 Pays full per mile ML toll rate as
defined in hwycov or parameter file
may be modified to charge HOV2 a
percentage portion of SOV toll rate

HOV3+ Carpool. Free. No lirkased
ML fees applied.
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New Corridors & Projects for 2021 RP/SCS

AGP Lane expansions kept to the slimmest of minimums in 2021 RP/SCS
b Only ~7% of GP lane mileage added when compared to the 2015 RP/SCS

ARural state highway corridor level GP expansions removed
b Investments in 2021 RP/SCS are more operational and safety focused in nature

AML Lane network expanded to new corridors
L I-8, SR56, SRL63, SFBO05

AML Lane network utilizing additional moveable barrier facilities
b I-15, SF52, SR56, SF94

AMore ML direct connector ramps

b 2015 RP/SCS: 9 ML connector couplets
b 2021 RP/SCS: 43 ML connector couplets

A50% of expanded ML network achieved via conversion of existing GP lane
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General Purpose Lane Conversions

| SANDAG

Purpose lanes.

AAbout ¥ of the 2050 Managed Lanes network is
created from conversion of existing General

General Purpose
Lane Conversions

2021 Final RP/SCS

Lane M ileS 2016 2025 2035 2050

‘21 Final RP | '21 Final RP | 21 Final RP | '21 Final RP
FREEWAY 2,576 2,643 2,845 2,950]
GP Main Line 2,294 2,303 2,060 1,948
AUX 121 134 164 173
HOV/ML 116 150 565 821
TOLL 45 55 55 7
HOV/ML New Construction N/A 34 202 301
GP Lane New Construction N/A 9 13 10|
AUX Lane New Construction MN/A 13 43 52
GP Lane Conversion N/A 0 247 404

SANDAG
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Data Dissemination

ARegional Models Websit&iaK
b Two main tabs: Transportation Model and Activity Based Model

b Transportation Model Tab

AHigh level overview of modeling applications, survey data, previous model forum slides, and c
data dissemination efforts (TFIC, Data Surfer, SB 743 VMT maps)

b Activity Based Model Tab

A Summarizes ABMSs, links to documentation/GitHub, outlines improvements between ABM2+ &
ABM2, and provides links to the next generation (ABM3)
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Transportation Model

The SANDAG transportation model provides a systematic
analytical platform so that different alternatives and inputs
can be evaluated in an iterative and controlled

environment.

Transportation Modeling

San Diego Association of Governments (SANDAG) plans for complex mobility issues facing the San
Diego region through the development of a long-range Regional Plan (RP). Transportation and land
use models are used to forecast potential future scenarios of where people will live and how they
will travel. Models are the principal tools used for alternatives analysis, and they provide planners
and decision makers with information to help them equitably allocate scarce resources. The
SANDAG transportation model, an activity-based model (ABM), provides a systematic analytical
platform so that different alternatives and inputs can be evaluated in an iterative and controlled
environment. An ABM simulates individual and household transportation decisions that compose
their daily travel itinerary. People travel outside their home for activities such as work, school,
shopping, healthcare, and recreation, and the ABM attempts to predict whether, where, when, and

how this travel occurs. .

ABM 2+ is the most recent version of the SANDAG ABM. A peer reviewed model, it was designed
for application in the 2021 Regional Plan, a bold new vision that provides compelling alternatives to
driving. It also considers emerging technologies, including autonomous vehicles, shared mobility,
ride hailing, transformative modes, and micromobility. ABM2 was used for the 2019 Federal
Regional Transportation Plan and has a base year of 2016. ABM1 was used for the 2015 Regional

Plan and has a base year of 2012,

SANDAG Models and Associated Plans:

» 2021 Regional Plan (Fall 2021): ABM2+ with Series 14 Demographic and Land Use Forecast
» 2019 Federal Regional Transportation Plan: ABM2 with Series 14 Demographic and Land Use

Forecast

= 2015 Regional Plan: ABM1 with Series 13 Demographic and Land Use Forecast

Transportation Modeling Forum

SANDAG hosts a bi-annual transportation modeling forum as a platform for staff to transfer
knowledge regarding development and application of travel demand modeling and provide updates
on current projects. Attendees usually include jurisdiction planning and engineering staff,
transportation planning and engineering consultants, and state agencies such as Caltrans and Air

Resources Board.

» Transportation Modeling Forum
» Transportation Modeling Forum
» Transportation Modeling Forum
Transportation Modeling Forum
Transportation Modeling Forum
Transportation Modeling Forum
Transportation Modeling Forum
Transportation Modeling Forum
Transportation Modeling Forum
Transportation Modeling Forum
Transportation Modeling Forum
= Transportation Modeling Forum
Transportation Modeling Forum
Transportation Modeling Forum
Transportation Modeling Forum
Transportation Modeling Forum

Agenda Overview

June 2021 [PDF: 5MB]

June 2021 [YouTube]
December 2020 [PDF: 7MB]
July 2020 [PDF: 2MB]
December 2019 [PDF: 4MB]
June 2019 [FPDF: 2MB]
December 2018 [PDF: 2MB]
June 2018 [PDF: 2MB]
January 2018 [PDF: 2MB]
June 2017 [PDF: 10MB]
December 2016 [PDF: 8ME]
June 2016 [ZIP: 7MB]
December 2015 [PDF: 10MB]
June 2015 [PDF: 8MB]
December 2014 [PDF: 11MB]
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Activity Based Model

SANDAG has completed the transition from an enhanced

four-steptransportation model to an activity based model
(ABM). An ABM simulates individual and household
transportation decisions that compose their daily travel
itinerary.

SANDAG Activity Based Model
ABM2+ (2021 Regional Plan, Series 14 Land Use)

SANDAG completed the transition from an enhanced four-step transportation model
to an activity-based model {(ABM1) in 2013 and applied AEM1 in the 2015 Regional
Plan. SANDAG has since completed the development of ABM2 and applied it in the
2019 Federal Regional Transportation Plan. SANDAG is currently utilizing ABM2+ to
support the 2021 Regional Plan, also known as the 5 Big Moves.

The SANDAG ABM includes a number of methodological strengths. It predicts the
travel decisions of San Diego residents at a detailed level, taking into account the
way people schedule their day, their behavioral patterns, and the need to cooperate
with other household members. When simulating a person's travel patterns, the ABM
takes into consideration a multitude of personal and household attributes like age,
income, gender, and employment status. The model's fine temporal and spatial
resolution ensures that it is able to capture subtle aspects of travel behavior. The
SANDAG ABM strives to be as behaviorally realistic as possible and is based on
empirical data collected by SANDAG, Caltrans, and the federal government. The
model development has been regularly peer-reviewed by the ABM Technical Advisory
Committee, a panel of national experts in the travel demand forecasting field.

ABM2+ Documentation

= SANDAG Emme User Guide: ABM2+ is run using the transportation planning
software Emme. This document provides an overview of the implemented
modeling framework as well as a "how-to™ for running the model.

SANDAG ABM2+ Base Year Validation Report: Interactive data visualizations that
show how ABM2+ model results are validated against empirical data.

SANDAG ABMZ+ Sensitivity Report: Contains sensitivity tests that describe the
modeled effects of various inputs on metrics such as VMT, mode share, trip length,
and transit boardings using ABM2+.

GitHub: GitHub is a repository used by many organizations and companies to store
and keep track of edits to code for projects. SANDAG uses GitHub to keep changes
to the ABM transparent to the public. More reports and documents for ABM2+ can
be found here.

ABM2 (2019 Federal Regional Transportation Plan, Series 14 Land Use)

SANDAG ABM2 utilizes the 2016-2017 Household Travel Survey (HHTS) and the 2015
Transit On Board Survey (OBS) data to calibrate and validate the existing ABM1 and
updated model {(ABM2) for the development of the 2019 Federal Regional
Transportation Plan. In the long term, SANDAG will re-estimate the ABM2 based on
2016 HHTS and 2015 OBS data and use the updated model for the 2023 Regional
Plan.

ABM2 Documentation

= 2019 RTP Appendix T

= 2015 Transit On Board Survey
= 2016 Household Travel Survey
= GitHub and More ABM2 Reports
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Data Dissemination

ATFICLInK
b Transportation Forecast Information Center

b Provides quick access to hitgvel model forecasting information, such as volume, VMT, speed,
andnumber of lanes for select links (freewagamps, major roads, and minor roads)

b Forecast years: 2016, 2025, 2035, 2050
b SR13 will be retired

ASB743 VMT Mapsiak

b Provides SB743 VMT on specified geographies (Census Tract and City/CPA)
A VMT expressed either by VMT per capita or VMT per employee
A VMT is also expressed as a percentage of the regionwide average VMT
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VMT Screening Map
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