.. TRM GEN2

g imis ]
(A TRV i
:I.:Iul Wlad: Ty o
" ||I'll;" :'l i i
. l,r.[lxu.l -III ¥
s ' LR v
T Y --:-E
e 11 " L
4 s f iw |||lll:.:llt i
™ . i Ly 1 L..-._;_.. I REERi iz & e :
i - #“"ﬁmm::::::: Nﬂu---—__-_:n

-.-'—'-"'-_-_ 1
_—--iil -
(% Ay
iz
. o1
Ll Ifm. wi_fai T

CRCEER SRS i
B s
-'f.l
e
* 3
J
i

ORTH
o N N

Callper \\ \ ) Institute for Transportation B c m
I Research and Education M ".."
ri

Lililahililihilil
ate
NC STATE UNIVEHSITY

.I"L“ 0 /e fJ \%{A"MFTFU\“‘5 £

13“"5‘\? e i ;."




INTRODUCTIONS
[ ——

Institute for Transportation Research and Education

Leta Huntsinger - Project Manager

|

Vince Bernardin
Project Manager

|

Kyle Ward
DPM & Lead Dev

Technical Advisors

< Howard Slavin (PIC)
David Ory - WSP

v v l
Software Support Model Development Database Support
Andres Rabinowicz Kyle Ward Sudhakar Athuru - Task Lead WSP
Jim Lam Vince Bernardin Shivang Shelat - WSP
Srini Sundaram Jim Lam Si Shi - WSP
Srini Sundaram

Caliper’




OVERVIEW OF
MODEL DESIGN




TRM MODEL FRAMEWORK

Transit Assignment
Network

Times

Accessibility
Multiclass Equilibrium

Traffic Assignment

Population Synthesis NHB Destination Choice

HB Trip (Tour) Generation HB Trip Mode Trucks & CVs
& Destination Choice

Aggregation Time-of-Day

Vehicle Ownership NHB Trip Generation by Mode




TASK 3 — NETWORK & TAZ DATA DEVELOPMENT

" Master network approach
— Separate network meeting, 10/7,2-4 pm
— Possible use of HERE network data

®* Transit

— More reliance on GTFS?

o CoIIaboration |
= TAZ Review .




TASK 3 — ACCESSIBILITY VARIABLES
" What is accessibility?

— How easy it is to get somewhere else

— Average (expected) cost of a trip from this zone

— In lzzones(]-) attraction x e(# X”meif)]

" What does Accessibility
(the expected cost of a trip) affect?

— Auto ownership

— Frequency of trip-making

— Destination chosen

* Convenience for trip-chaining (cost of next trip)

* Trip length differences by residential location




TASK 3 — ACCESSIBILITY VARIABLES

= With accessibility in both generation and distribution:
— Fewer, but longer rural trips
— More, shorter urban trips




TASK 5 — HB TRIP PRODUCTION MODELS

= Disaggregate models

— Benefits — Statistical form
* Sensitivity to more factors * Ordered logit
* Full survey support * Generalized linear models (GLM)

o no empty cells

TAOUAMNOPIOURY oo | o | on | vsowr | HoLor | osor | s

rational effects Income SynPop A
o interaction terms Trip Workers Syn Pop A A A A A
Makers
o diminishing returns to scale NonWorkers Syn Pop A v A A A
Children Syn Pop v A A A A
Seniors Syn Pop v A A v
Access NearAccess TAZ A A A
Access Emp TAZ A
Cost Gas Price Global v v
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TASK 5 — HB TRIP PRODUCTION MODELS

* Tour Type & Trip Purpose

— Segmentation by tour type (example)

* Work-tour Trips
o Home-based Work
o Home-based School on Work Tour
o Home-based Other on Work Tour
o Non-home-based on Work Tour

5.0%

HBO_L_OT,
19.8%

[ ] Non_wo rk_tou r Trips WSOV mHHHOV mRIDE-SHARING .I TRANSIT ™ WALK/BIKE SCHOOL BUS

Home-based School on Non-Work Tour ™" :
Home-based Long Shopping :
Home-based Long Other 80% :
Home-based Short :
Non-home-based on Non-Work Tour 60%

— Equivalent to tour generation
— just divide by 2 :

20% E

HBW_WT HBO_WT NHB_WT m NHB_OT  HBO_S_OT HBO_L_OT  HBSch_OT

O O O O O
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SEGMENTATION & AGGREGATION

= Disaggregate trips summed to aggregate market segments
* Market segments may be traditional, pre-defined fixed

— Example:
* No vehicles,
* Vehicle Insufficient Low Income
* Vehicle Insufficient High Income
* Vehicle Sufficient Low Income
* Vehicle Sufficient High Income

= Or dynamic, implied latent classes (e.g., transit captives)
based on the survey data and synthetic population




TASK 7 — CHOICE MODELS

= Data exploration of choice sets, captivity, segmentation

Choice

Drive
Alone

Shared
Ride

2
3+

Auto
Intercept

Transit

Local

Walk/Bus

PNR

KNR

Express

Walk/Bus

PNR

Urban Rail

= Walk/Bus

ml PNR

BRT

Walk/Bus

PNR

KNR

Com. Rail

Walk/Bus




TASK 8 — NON-HOME-BASED TRIP MODELS

= After and conditional on HB trip models

— NHB trips generated separately by mode based
on HB trip destinations by mode
(~Markov transition probabilities)

HBW 4 HBW

HBS 4 HBS

HBO

NHB < NHB




TASK 8 — NON-HOME-BASED TRIP MODELS

= Creates consistency of modes and destinations within tours

Mode Shares of NHB Trips Generated by Transit HB Trips P iy | T o | o
90% 1 81%
80% A
70% A
60% -  HBW
509 - B HBC A E’A
20% | HBO W
30% - ® HBSch ¢ J

20% A

0, - |y ) B
o, % L'j I d
10% 00 0% 0% A '\
0% T T T by h
Non-motorized Transit Other '>\ /

= Segmentation of NHB trips for reporting

— A few residential segments (e.g., by county)
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USER EXPERIENCE

FLOWCHART INTERFACE INTC9 MODEL & DOC IN GITHUB REPOSITORY

S g = ckoryTDM chi1- ch2-~ .3
Initialization &
N Final Period Definitions

ntroduction : . . B - . : .
l The final period definitions are shown in the table below including the mid-day (MD) period. The remaining hours of]
= = Peak period determination are captured in the night (NT) period.
I Trip Generation = O
ATTR_TGP.DEF TG_QutputTable: QRM_AL [fime of day factors )
- Tes : Pirectionality factors Period From Te
irect
PROD_TGP.DBF 2 ' " i ot AM 07:00:00 08:00:00
: ehicle occupancy factors
Sklm Matrlces . . MD 08:00:00 14:30:00
- Period capacity factors
PM 14:30:00 18:30:00
4 . . NT 18:30:00 07:00:00
=
Trip Distribution Eﬂ peak Periods
NT AM MD M NT — Al
ke _.1--. i 20K ——Y
Aa  period
Assignment m o
S 50K
i c
2
£ 40k
c
@
2 30k
=
4h’~ 20
10k
0
h 4 0 5 10 15 20
v Time of Day
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SCHEDULE

* Final delivery and training November 2021

2020 2021

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
1 Project Management & Work Plan Ongoing - Ongoing
2 Survey Processing & Target Creation i

3 Networks & Database Development
4 Population Synthesis
5 Trip Production Models
6 Time-of-Day
- Milestone 1 -
7 Destination & Mode Choice Maodels
8 Non-home-based Models
9 Special Market Models
10 Commercial Vehicle & Truck Model
- Milestone 2 -
11 External Trip Model
12 Trip Assignment, Validation & Testing
13 Scripting & Interface
14 Post-Processing Tools
15 Documentation
16 Year 2020 Validation
17 Training

Ongoing - Ongoing

Ongoing - Ongoing
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Thank you!




CONTACTS

Vince Bernardin, PhD | Vice-President
vince@caliper.com | +1 812-459-3500
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