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Travel Survey — Model Update Cycle: Time for a Different Paradigm?

2008 2016
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4 Provide updated Take advantage of R
datasets for the 4- GPS technology to
step and Activity- improve data

based models. collection.
Purpose

Create a snapshot of
household trip

linkages and chaining.

-

Complete and
validated household
travel for all members

of the household.
/
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WHERE DO YOU GO?
|
Sampling Plan R

WE'RE CURIOUS BECAUSE...

YOUR travel information is the key to
creating a successful transportation

network that meets everyone’s needs!

Whether you commute to work by car

or public transit, drive kids to school,

travel very little, or bike everywhere -
WE NEED YOU!

- Special Considerations:
* Hispanic/Minority
* Transit Users
pron PAVELSURVEY o $10

in your household

« Zero Car & Auto Deficient

® Data COlleCted: be directed to our mobile app.
* Minimum of one 24 hour period of

regional transportation system, including freeways, streets, bus

travel for all members of the household.
Valley to plan and build our n
- Paper diary or online entry for children T ——
under the age of 16.
_E WHERE ARE WE GOING? =2 ors rormavony corvct s
~ MAGTravelSurvey.org 602-707-0085
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Data Collection Timeline

Pre-Test: Spring -

Summer 2015

N
®
.‘

* Pre-Test 1: March 2015
* Pre-Test 2: June 2015

TMIP

Pilot Test: Fall 2015

Batch 1: August 2015
Batch 2: August 2015
Batch 3: August 2015
Batch 4: September 2015

Batch 5: October -
November 2015

Main Study: Spring

2016 - Spring 2017

* Spring 2016: March -
June 2016

» Fall 2016: August -
December 2016

» Spring 2017: January -
May 2017
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Project Goal: Collect a robust set of GPS-enabled
high-quality household travel surveys backed
by exhaustive prompted recall

Closely monitored metrics:

 Response rates
* Survey burden

e Costs

Key to Success: Flexibility, monitoring, and communication

S TMIP AN
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Step 1.

Household member fills out

ABOUT THE STUDY FAQs APP PRIVACY POLICY ESPANOL

WHERE ARE WE GOING?

i e o~
Welcome to the MAG Household Travel Survey

Already a participant?
Enter your PIN code below to verify your travel:

fy

Want to participate?

Where do you go? How do you get there?

Your travel information is important data we need in order to plan for our region’s future transportation needs. Whether you take public transit to
work, drive kids to school, travel very little, or bike everywhere - your travel information is the key to creating a useful, convenient
transportation network that meets everyone’s needs. The more people who complete the study, the better our results will be. That's why we really
need your help!

Who are we?

The Maricopa Association of Governments (MAG) develops the plans that pay for and build your transportation system, including freeways, streets,
bus and rail, even bike trails and sidewalks. That's why it is important for us to have the best information possible about what projects are most
needed or wanted. We've made it easy by creating an app for your smart phone so you can share where you go.

Get Paid!

You even get paid for your efforts—%100 for your household!

Need help? Lost your PIN? email us at MagTravelSurvey@AskArizona.com, call us toll-free at 502-707-0085 or Chat With Us

MARICOPA
Mmsncmﬂum of
GOVERNMENTS

s TMIP

recruit survey

MARICOPA
AA ASSOCIATION of
GOVERNMENTS

How many working vehicles are available to your household?

Please count ALl working owned and leased cars, vans, trucks, and motorcycles, as well as vehides avaoiloble for REGULAR USE to your
household, such as company vehicles. Include RVs, mopeds, golf carts and ATV only if they are used for local trips.

Please Select v

BACK  CONTINUE

For assistance at any time, email us at , call us tol-free at 602-707-0085 or
Powered by Optimum Technologies

Completed Household Requirement:
Answers must be filled out completely, with a
few exceptions
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Step 2.

Household members are assigned GPS logger or Smartphone App

Date Selection | Wed, 27-08-2014 [

Ngee Ann
Polytechnic

McDonald's ..
West Coast,Park -~ &

=1 Gementi g,

Cdeyle 24
B O y MapData 1kmiL—_1 TermsoflUse Reportamap emor

N
®
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TMIP

Date Selection | Wed, 27-08-2014 [
v Map S:n_(

T o

Ngee Ann

< Polytech Ple,
‘olylechmic
= y b
N —~£
£ - -
£ 4
. &
=
\ Clementi :@é [g
K 2l \ M
Singapore
a";r Botanic Gardens
Wy A
%f G’)_;
%ﬁ & 4""0 Y 3\“@
2. = s
e
L [ 5 Gl
2 F Queenstown i
Si r
McDonald's oo 2.;‘; @‘?d ngapore Rive
West CoastPark " = % ap‘;’
ff"lg’J!v 5 Yalan Bukjp s
= r Map Data 1 kmi— 1 ' TermsofUse * Repotama

Completed
Household
Requirement:

Two days of GPS
data for each
person aged 16+
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Step 3.

Detailed travel and activity data is validated by household members
B e r-ce-zous B

e
_M,“_"“.Lif‘m"m’ . B All of your travel and activities have been validated.

Instructions for On-line Travel Diary

'nis travel diary is for Child Test.

Child’s travel information must be entered for the same date that ALL household members have VERIFIED their GPS
collected travel.

Start 19:04°  Activity

@

Ngee Ann = 4 § Home Validate
; Polytechnic By End 08:26 Adults should fill out diaries for children or fill them out with the child.
~ z o, — Include ALL trips the child made—This includes drive-thrus, quick stops for gas, picking up or dropping off someone,
T W G el Start 08:26 Tianial walking the dog, etc. Report all ways the child traveled to a destination.
§ i i Rg 5 End 08:53 Car/Van Validate For example, if they walked to a bus stop and then rode the bus to school:
Dy, ' .
o 1 1. Select “walk” as the type of transportation
\ Clementi é\"} 2 2.A “Yes” to th ion asking if they used d f ion for the tri
b % - 5, " Start 08:53 Activity . Answer “Yes” to the question asking if they used a second type of transportation for the trip.
& Singajp S s Ry b4 End 09:04 Pick Up/Drop Off Validate 3. Select “Bus” when asked again for transportation type.
o Bolanic Gardens : Note: If a travel type took place for less than 5 minutes, do not record it.
S, J ¢ Need Help? i
k . p? Have Questions?
k> Start 09:04 Travel Contact a Travel Study Coordinator
| ¥ “QP CarfVan validate
% & ,§§ I8 End 09:20 Helpline: 602-707-0080
£ i Tange pd Chat with us at
5 L Start 09:20 Activity alkial
i A Work alidate
Sin s ALY End 12:10
McDonald's O ~ iy z
Nest CoastPark Y
Start 12:10 Travel vakiab
[GGOTIC : fias . Foot ANGEE
S o 4 Map Data 1 KM b TermsofUse Heportamap error End 12:25

CONTINUE
Start 12:25  Activity

Al Meal/Eating Break Validate

For assistance at any time, emil us at . call us toll-free at 602-707-0085 or
Powered by Optimum Technologies

Start 13:41 Travel

Validaty
End 13:52 oot it

Start 13:52  Activity
End 18:00 Work

Prompted

vy

Validate

Start 18:00  Travel
End 18:30  C2/Ven

Recall

validate

Completed Household Requirement:
One day of validated travel for each person,
aged 5+, on same travel day

Start 18:30  Activity
End 18:58 Pick Up/Drop Off Validate
Start 18:58 Travel

Validats
End 19:18  C27van ST

Start 19:18  Activity

s valid
End 00:05  Heme g

“BY KY AY &Y A% AY

¢
¢
¢
¢
‘

N
®
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Pilot

= TMIP

Recruitment GPS Travel Prompted Recall

Traditional recruitment User-friendly
Option of GPS Logger

Multi-level incentive or Smartphone

interface

Minimal help desk Informal assistance

TMIP Webinar October 18, 2017: Presentation 1 - MAG Regional Household Travel Survey
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Recruitment GPS Travel Prompted Recall

Traditional recruitment User-friendly
Option of GPS Logger e et

P4 Multi-level incentive or Smartphone

Minimal help desk Informal assistance

Simplified incentive Formalized hands-

i Assigned GPS Logger :
Spring 2016 | =0 L szrnsemartphons : on personalized

desk assistance

BTMIP SR\
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Recruitment

Traditional recruitment
P4 Multi-level incentive
Minimal help desk

Simplified incentive

Extensive help
desk

Spring 2016

Convenience

Fall 2016 .
sampling

s TMIP

GPS Travel

Assigned GPS Logger
or Smartphone

Smartphone only

Prompted Recall

User-friendly
interface

Informal assistance

Formalized hands-
on personalized
assistance

No change
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Recruitment

Traditional recruitment

~HPid Multi-level incentive
Minimal help desk

Simplified incentive
Spring 2016 | =< e
(o [ ¢

Fall 2016 Convenl_ence
sampling

i
Spring 2017 Targeted sampling

s TMIP

High incentive

GPS Travel Prompted Recall

Formalized hands-
on personalized
assistance

Assigned GPS Logger
or Smartphone

Smartphone only No change

No change No change
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Convenience Sampling

Local
Champions

Phoenix Parks
L Seplember 8, 2016 - Twitter - @

Retweeted MAG (@MAGregion):

Your pets wonder where you go-so do wel Log it & you'll get §/
#MAGTravelSurvey hitps:/it.co/QfGVHBe] hitps://t.co/KFQd3zEe

T :
WHERE ARE WE GOING?

MAGTravelSurvey.org

Social
Media

@ The Urban Phoenix Project
August22, 2016 - @

minute survey and then keeping a 2-day transportation diary (which
smartphones make pretty easy).

MAG (@MAGregion) posted a photo on Twitter
Get the whole picture - and other photos from MAG
PIC. TWITTER. COMKFQD3IZEECT

# Share

RE WE GOING?
School

Districts
MAG Travel Survey

In-person 0:
Intercepts

1 Share

1l Like @ Comment A Share

s TMIP

il Like Page

Get $10 for participating in MAG's travel survey & study. It involves a 15-

Instagram

Ask Arizona
Sponsored

Paid Ads

MAGTravelSurvey.org

Public Posts

o ASU State Press @ shared Ask Arizona's post.
< March 16 - @

Ask Arizona Is looking for ASU Students! Click the link below and complete
the travel survey to get $100! #advertisement

Ask Arizona
March 15 - %

NEEDED 2000 ASU STUDENTS! For a LIMITED TIME ONLY — Get
$100 when your household completes our survey! Share your travel
info to help us make your future travel experience better!
#MAGTravelSurvey MAGTravelSurvey.orgiASU

Sign Up >

Qv A

Help plan the Valley's future! Get 310 per person in
your home age 6+ to share your trips via an app with
MAG - the Maricopa Association of Governments.

WHERE ARE WE GOING?

MAGTravelSurvey.org

www.magtravelsurvey.org/ASU

MAGTRAVELSURVEY.ORG

TMIP Webinar October 18, 2017: Presentation 1 - MAG Regional Household Travel Survey 15
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Community
Outreach &
Social Media

Materials:

Custom
Instructions, N
y . Xe)
.. FAQ’s, Emails, ‘\‘eo\‘e,@
Texts, Website AR AR
e W o Y
. o %\ipe,\
6%
. WestGrou 2>
C‘\‘\\d O\aN . RESEARCH p & o‘\i\\?
Pr°

Recruit Survey
2> Travel Verification

TMIP Webinar October 18, 2017: Presentation 1 - MAG Regional Household Travel Survey



By The Numbers

- . g 97% with travel
s | | " .
10,407 recruited data completed
1560 inbound calls study .
:. 6,197 raw completes
6,500 emails/chat 3,500
60% custom text
Completion messages

T

mip ’ AN
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Travel Study Coordinators

WHY:
Complex survey requirements.
WHO:
Customer-focused staff with technical skills.

HOW:
Customized integrated project management software.

Travel Study Coordinator (TSC)

Integration + Automation = 100% Productivity

STMIP AN

TMIP Webinar October 18, 2017: Presentation 1 - MAG Regional Household Travel Survey



Training and Coaching

Project Orientation

Data collection
Verification Process

Role Playing & Shadowing ,

Recording/Auditing

B

WHERE ARE WE GOING?

A A MARICOPA
AL escsEnener

Click on calendar to select date Thu, 05-26-16 B
Mountains
Map Satelite Preserve
ALHAMERA Paradise
Valley
L) &
&
D CAMELBACK Scottsdale
| EAST VILLAGE
ENCANTO
o o)
& Phoenix
CENTRAL CITY,
e
A @ Mesa
. L
SO 0 50
i & ,
ST Guadalupe +
LLAGE
South Wonder Rift Gilt =

Go g|e Mountain Park

MAGTravelSurvey.org

AHWATIIKFF
Map deta 2016 Google  Skml———— 4 TemsofUse  Reporta mapemor

activity diary

view tour

South Bala Drive,
Tempe

Travel

East University
Drive, Te...

Trave

South College
Avenue, Tem...

Travel

East University
Drive, Te...

Travel

East University
Drive, Te...

Traval

South Bala Drive,
Tempe

Q- QL QHQHQHQ

frequent places  kj =

language -

N
®
.‘

TMIP

¥ DDDDDEDDDOR

RN
(o]
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Responsive, Proactive & Positive
Communication

Respond quickly

Communication Method

Answers on-demand oo
25%
Establish rapport o
10%
r . 5%
Mitigate frustration 0%
(é@\ c&g;\ Qx\o& %‘\OQ
. Y ¥ e&
Proactive support o K o
v & O
. . &
Prompt intervention &

s TMIP
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Project Management and Automation

» Custom integration with Smartphone Application

+ Real-time travel information / household status

- Manage staffing assignments and communication

- Automated status reporting and data transfer

- Perpetual access to status reports and data exports

Bl Streamlined project management
Bl Real-time project status

STMIP AN

optimum
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Management Dashboard

Inbound Text Messages
Sample Data

Pruject States

Management Dashboard

\Commmanication Follow-upT5C
Assignment

s TMIP

Management Dashboard RIS
Manzgem.
Stat
Frem
_Subrr:it_
[Gtatus: $A55H- 8142016 to 8/31/3016[HHSIZE- to 12]PReq: O to L2TSC ] lode: ¥
Show Lo Copy oy Exrel 2DF
HHID LaziMame Language PiM ASSH Status HHSIZE Pheq (Req TsC Code Lettersendlate DizryType Notceflag
& Ll § L READ
| v 53035 5 1 READ
( D & 1 READ
| Broen  enws  D037R E 016 READ
| P 45EHD 116 READ
FAKE Gzsic & READ
J~ 50000041 lohnson ELD 015 READ
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Household Status

Inbound Tect Henage:

Sample Data

Peoject Staten

Management Dathboard

Coemermnication Fellew-up/T5
Rasigprent

HouseHold Status

HHID: 50000041
Stavur: | BEADY.Y
ASSM: 10060918

T ko Rt |
Trah i e ety
Trackingdetive: [
(heddarsskeguimd |
ChitaDiarit; |

Phons WackisgReg, L

Phire FakisgAnive, |

Ligperibeeded )
Lisgppithatignad: |
" & Ll mer L "
.
HIPERSONID fpendert gl appcatl

P
.f"'

h ¥ W i

A5N

PriviSuch:
LectrSendlate:
Tkt

Far=ty TraviDate |
Farmity Travedlated: _
Validated Dy 1 _
valideted Dy 1:

e adyPercentage: |
backrgPercartigs: |
P B adyPevcenLige:
(hilaDaryPercmtage:

ool Servicaflep: _

ppgr Syl

EHAL

MM

INAST

Payrers [ate
Payrert Ty

Addresy

[ Call_Phors

6P PERSOM

MAGTravelSurvey.org

Wcirbd M PHIONE

TMIP Webinar October 18, 2017: Presentation 1 - MAG Regional Household Travel Survey

23



Log Communication

Communication -

-
= F
- When was the communication made
0 m

Document all inbound and

Email

outbound communications

Assign follow-up date and time

Flag household for later review

Produce reports on types and

quantities of communication -

Powered by Optimum Technologies

s TMIP

TMIP Webinar October 18, 2017: Presentation 1 - MAG Regional Household Travel Survey



s TMIP

Presentation 2:

MAG

Establishment &

Commercial Vehicle Survey

CAMBRIDGE

SYSTEI\/IATICS

Presented by:
Vladimir Livshits, Ph.D., MAG

Edward Brown, MIAG
Aaron Hekele, ETC Institute

Anurag Komanduri, Cambridge Systematics

Project Team:

ETC l lWesTGrou

RESEARCH
“c:

p redmgroup

Traffic Research &
Analysis

TMIP Webinar October 18, 2017: Presentation 2 - MAG Establishment & Commercial Vehicle Survey
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Modeling From Activity Supply Side —
Synchronized HTS and ETS

e \ Ve ™
> Activity > Travel
Demand Demand
) —JL
L Travel
« N I ™ a H A
Establishments | Activity —> Trave-l
> Supply Constraints
) o 4 o

http://onlinepubs.trb.org/onlinepubs/conferences/2014/ITM/Presentations/Tuesday/UnderstandTravelMarkets/bPaul.pdf

TMIP

TMIP Webinar October 18, 2017: Presentation 2 - MAG Establishment & Commercial Vehicle Survey
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MAG Establishment & Commercial Vehicle Survey

Formation of
TAG

Project
Initiation and

Preparation of

Consultant
onsultan Prepara Sampling Plan

Selection of Surv

Planning Methodology

Traffic Counts

Data Collection Toolbox

Recruitment for
Establishment

Recruit Survey

N

Survey

) Recruitment for
Commercial

o
J
~

™ ) Commercial
Vehicle Surve
| urvey Vehicle Survey

I -TAG
E=MAG
Consultants
I-CS
E=WGR
[CJ=ETC
[ ]=RHG
E=TRA Results Review &
Future Directions

Data Analysis &

Processing Review

Data
Imputation &
Fusion

Integration into Weighting &
MAG Model Expansion

TMIP Webinar October 18, 2017: Presentation 2 - MAG Establishment & Commercial Vehicle Survey
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Status of MAG 2016 Establishment Survey Recruited
versus Planned Establishments as of 12/8/2016

2196/2,400
Total sample

. 0,
pietlion rate: .4 o

RedHill
Group

Cambridge
"7 Systematics
Oversight

Completion rate: 105 %

ETC,
TRA

1070/1,100
Phone interviews (WestGroup)
Online employee survey (ETC)
And/or any combination of the activities below
Completion rate: 97 %

ETC

Yisitor intercept survey (tablets)
Goal: 50%
Quota so far: 40%

Visitor counts
(tablets, infrared censors)

2000 1774/2,000 Carrbridgs
Commercial ve'hlcles Total sample B Systematics
Phone Interviews T Oversight

704/900
Recruit (Phone interviews only)

Completion rate: 78 %
/{TRA

Vehicle counts
(tubes, video)

508 /500 {ETC
Truck GPS Data
Completion rate: 102 %

TMIP Webinar October 18, 2017: Presentation 2 - MAG Establishment & Commercial Vehicle Survey
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Employee Surveys: 5,891 from 1,105 Establishments
Visitor Surveys: 5,692 from 550 Establishments

Recruitment Target & Results

Project Goal: 2,000 Establishments
Establishments Recruited: 2196 Establishments

GPS Truck Data: 508 Trucks
Commercial Vehicle Survey: 422 Establishments

s TMIP

Central Near Periphery
Sector
0-9 10-149 0-9 10-149 0-9 10-149 150+
Commerce 5% 2% 9% 5% 4% 2% 27%
Edu & Personal 7% 2% 16% 4% 6% 2% 37%

Industrial/Heavy/Construction

Professional services

4%
6%

6%

9%

2%

4%
3%

16%
18%

Total

27%

50%

21%

3%

100%

TMIP Webinar October 18, 2017: Presentation 2 - MAG Establishment & Commercial Vehicle Survey
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Survey Fieldwork Procedures

Pre-implementation phase
Training
Survey design and technology

Field implementation phase
Data collection and QA/QC
Labor intensive

Back-end cleaning
Additional QA/QC and hand over to analysts

s TMIP

TMIP Webinar October 18, 2017: Presentation 2 - MAG Establishment & Commercial Vehicle Survey
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Interviewer Training

Weeklong training
Classroom training
Field training — pre-pretest

Training Outline
Focus on purpose and need — get staff motivated
Describe dos and do nots
Prescribe procedures all the way to attire

Describe role of supervisors
STAY COOL and SAFE at all times.

s TMIP
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Interview Approach

Interview always voluntary
Surveys take an average of 3-5 minutes to conduct
Record refusals for accurate visitor counting
Reach every possible employee/visitor — minimize bias

Interviewer responsibilities
Conduct themselves in a professional manner
Enlist the cooperation of respondents
Clarify any confusion from respondents
Reach out to supervisors when issues arise

s TMIP

TMIP Webinar October 18, 2017: Presentation 2 - MAG Establishment & Commercial Vehicle Survey
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Field Procedures

Web-based intercept interviews using tablets
Real-time geocoding capabilities
Real-time dashboards allowed supervisors to QAQC trip

QRIGIN /| TOUR INFORMATION TO SITE

Types of intercept surveys collected: “.-.wiae

L . Please type the address (e.g. 200 Main St, Phoenix, AZ) or intersection (Broadway Rd & Rurual Rd, Tempe, AZ) into the orange Search box in the uppler
VI S I to rS left-hand corner of the map. Then select the correct address from the green box on the right. You can also locate the place directly on the map by
moving the red marker.

== X Gisela
E m p I Oyees Enter address or intersection e L HOME (Start place of your trip for the day
n n n " | Forepaugh Wickenburg oG tional -
Commercial Vehicle/Delivery Drivers
Morristow s

.....

Carefree &) onto Basin
i 2 Selected Address

(11 b}
Surveys from “before” open to L oo o2
@ e, /S 85008, USA
Sun City West WG . Roose:
" ’ FLCIEY e T Is this an intersection ?
diter cCiose s | @ - [
Tonopah Schttsdale = Sl:persti_t'm
wintersburg v Goadyear Phoenix _ Apache P Reset
Counts conducted concurrentl '
; e, pivel (lo1) s GoD) Gold Canyon
Arlington b Chandl T f'-ﬁ"

Ensure visitors/employees are entering K © o
target establishment N

Google

o P dat= ©2017 Goole, INEG! - Terms of Use | Repor: = map ermor
aa
Pe
af
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Field Procedures

.||| https://app.powerbi.com/view?r=eyJrljoiYTRiYzg1Y2YtM' p - B G ."l Microsoft Power Bl x

@.NEIUCTE MAG Intercept

Microsoft Power Bl

INTID

Select...

Baz
MLB
Ak
Ahb
Amf
Amk
Anf
B az
Ba
Baz
Baz8

Week
Select All
14
15
16
17
18
19

SITEID_LOC

Other
South Buckeye

DATE SITEID_LOCCade
Select All Select All
3/28/16
3/29/16 100593
3/30/16 101366
3/31/16 101537
4/4/16 102055
4/5/16 102324
4/6/16 102626
4/7/16 102818
4/11/16 10285
4/12/16 10297
4/13/16 103117
4/14/16 103152

SITEID_LOC_Other
Select All

\

5th Ave Cafe
Affiliated properties
Alpha graphics
A\phaGraphlcs

S L MR S

_ N

Surveys by Surveyor | Erom Location Response Rate
[NTID_ Count of INTID_
Az 1 0.50% 50% 49.61%
Baz 2 HOME (Star.. 57.32%
MLE 1 SCHOOL (St.. 1.98%
Ak 1 SOMEWHE... 19.47%
Ahb 1 WORK (Star.. 20.73%
Amf 337 - Sos
Amk 133 Y %

Refused Yes|
can
rtici...

Work Here? —
o [e9i50%1 Site Mode
ves | 0.50% T 8e83%
0% 50% 100% | | so0%
INCOME . 0.50% 1.06% 020% 0.72%
Auto Bike Bus Light Other Taxi.. Walk
© . 108% (Car... Rail ... Serv...
o tessth.. [ 9.33%
@sz2000... [N 8.57%
@ s2000.. [ 9.30% Site Purpose
@ sao00.. [N 9.97%
srssnc. I 66% 24.06%
vson. I 12.58% | 17.75% gy 10%
10.83%
msi00. [ 8.15% 5.99% 6.37%
@ 1250 0 4.58% 0.52% 1.68% 1.58% 0.57%
© $1500.. T 8.10% 0%
- 12, R T R
(99) Not P 12.68% R \: ’\o;;&‘?@a\;ﬁ( \Q:\_z,a\\ P \?" ‘5’:?,‘ @
0% 10% 200 || W CT O B (% ¢ oo o

it ve &
Gender
Female 45.71%
Male 53.93%
other | 0.37%
0% 50%
AGE
0.50%
18-24 9.45%
25-34 18.32%
35-44 18.74%
45-54 17.60%
55-64 16.19%
6574 13.19%
75+ 5.16%
Prefer... 0.85%
0% 10% 20%

Number of Surveys

11.93K

v B & 7
#100% -
(o SBAM

9/6/2017

-~ Pl

TMIP Webinar October 18, 2017: Presentation 2 - MAG Establishment & Commercial Vehicle Survey

34




Field Procedures

Preliminary procedures
Count parking spaces + pre-existing cars
Confirm functioning equipment
All tablets GPS-enabled — location tracked for QA

In-Field QA — surprise visits by supervisors
Video recording at every site

Post-field debrief
Any unusual occurrences
Challenges with data completion
Hand-over all data products — quick QA/QC

Customize approach based on site type
HTMIP
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Free Standing: The United States Post Office shown above is a free standing site. There are
two clearly defined entrances and exits that lead only to the post office and no
possibility/likelihood of pedestrian traffic coming from another site.

STMIP AN
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= &= e Help & Feedback
3th Street, Overland Park KS Q G :

Park, KS 66214 (913) 509-5848
'5- 89 z.

Non-Free Standing: (In red): Cheddar’s Casual Café, Mimi’'s Café and Outback Steakhouse are ALL non-free
standing sites. This is because there is no clearly defined start or end to parking lots between the three sites.
Outlined in blue, On the Border, is a free standing site because it has clearly defined entrances/exits to their parking
lot that do not serve any other workplace.

STMIP AN
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Fieldwork Challenges

Establishments ask why they must participate

Extremely large survey catchment area
Conduct survey by zip to maximize crew efficiency
Conduct tracking of completes by geography

Multiple site types — careful planning required

Manager shifts change
Survey information does not transfer

Complex sampling targets require monitoring

s TMIP
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Establishment Survey Results

TMIP AL
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Sampling Plan Development

Driven by modeling needs

Capture differences in geography
Affects mode of access and time-of-day of travel

Capture differences in industry type
Affects visitor types, activity duration, time-of-day
Also affects seasonality of travel

Capture differences in number of employees
Surrogate for activity measurement

s TMIP
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Sampling Targets

Recruited Establishments

Central
Sector 0-9 10-149
Commerce 94 47
Edu & Personal 145 45
Industrial/Heavy/Construction 89
Professional services 111
Total 531

Establishments with Visitor/Employee Surveys

Central
Sector 0-9 10-149
Commerce 52 26
Edu & Personal 80 25
Industrial/Heavy/Construction 49
Professional services 61
Total 292

TMIP

TMIP Webinar October 18, 2017: Presentation 2 -

Near Periphery
09 10149 09 10-149 150+ Total
189 96 76 40 542
311 75 115 40 50 731
120 40 76 325
172 67 350
1,003 414 50 1,998
Near Periphery
0-9 10149 09 10-149 150+ Total
104 23 42 22 298
171 41 63 22 o8 402
66 22 42 179
95 37 193
552 228 28 1,099

MAG Establishment & Commercial Vehicle Survey
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Survey Responses

Counts + Emblovee Survevs

Central Near Periphery
Sector 0-9 10-149 0-9 10-149 0-9 10-149 150+ Total
Commerce 29 14 56 23 33 24 1 180
Edu & Personal 37 17 63 26 30 15 2 190
Industrial/Heavy/Construction 10 13 27 13 9 4 2 78
Professional services 13 18 34 11 22 3 1 102
Total 89 62 180 73 94 46 6 550

Counts + Employee Surveys + Visitor Surveys or Counts + Truck Diaries

Central Near Periphery
Sector 0-9 10-149 0-9 10-149 0-9 10-149 150+ Total
Commerce 16 12 46 21 12 8 0 115
Edu & Personal 38 8 111 34 32 12 4 239
Industrial/Heavy/Construction 22 9 27 10 8 4 1 81
Professional services 21 14 o7 8 19 1 0 120
Total 97 43 241 73 71 25 5 555
< TMIP AL
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Sampling Adherence

Survey Targets

Sector
Commerce
Edu & Personal
Industrial/Heavy/Construction
Professional services

Total

Actual Completes

Sector
Commerce
Edu & Personal
Industrial/Heavy/Construction
Professional services

Total

TMIP

Central
0-9 10-149
52 26
80 25
49
61
292

Central
0-9 10-149
45 26
75 25
54
66
291

Near
0-9 10-149
104 93
171 41
66 22
95
552

Near
0-9 10-149
102 44
174 60
54 23
110
567

Periphery
0-9 10-149 150+ Total
42 22 298
63 22 402
42 28 179
37 193
228 28 1,099
Periphery
0-9 10-149 150+ Total
45 32 1 295
62 27 6 429
25 3 159
45 1 222
236 11 1,105
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Scale of Survey

Sample Universe

Central Near Periphery
Sector 0-9 10149 09 10149 09 10-149 150+ Total
Commerce 5443 2,370 10,931 4,835 4,490 1,885 380 30,334
Edu & Personal 11,105 2,960 23,770 4,983 9,407 1,997 557 54,779
Industrial/Heavy/Construction 4542 2,026 9,499 2491 4999 735 349 24,641
Professional services 6,622 1,610 11,344 1,589 4,630 392 181 26,368
Total 27,712 8,966 55,544 13,898 23,526 5,009 1,467 136,122
Sample Used
Central Near Periphery
Sector 0-9 10149 09 10149 09 10149 150+ Total
Commerce 5,066 2,317 10,490 4,714 4,283 1,841 337 29,048
Edu & Personal 10,945 2,916 23,440 4,893 9,273 1,973 507 53,947
Industrial/Heavy/Construction 3,699 1,785 8,350 2,118 4,095 569 309 20,925
Professional services 6,429 1584 11,189 1,549 4550 378 161 25,840
Total 26,139 8,602 53,469 13,274 22,201 4,761 1,314 129,760
s TMIP AL
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Employee Surveys

Count of Total # of Avg. Employee

Participation Rate # of Surveys

Establishments Employees Size

0%* 77 0 671 9
0-10% 31 66 1,185 38
10-20% 63 149 941 15
20-30% 60 399 1,587 26
30-40% 94 647 1,847 20
40-50% 121 403 865 7
50-60% 48 657 1,183 25
60-70% 99 664 1,005 10
70-80% 62 364 480 8
80-90% 48 592 688 14
90-100% 7 161 172 25
100% 392 1,785 1,475 4
Total 1,102 5,887 12,099 1

*Establishments with 0% participation are truck GPS only locations

TMIP
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Employee Survey Findings

Employee Age

a7

= 18-24
m 25-34
m 35-44
" 45-54
m 55-64
" 65-74
m/5+

Employee Household Size

-,

=4
m 5+

N
®
.‘

TMIP

Employee Income Distribution

1,200
1,000
800
600
400
- l .
0
s - s s NS - NS - x
FO Y R S
W W W : F s s S
<> > O § A & o
S G&\ G&'\
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Employee Survey Findings

Non-Work Trip Ends Mode of Travel
6,000 6,000
5,000 5,000
4,000 4,000
3,000 3,000
2,000 2,000
1,000 1,000

Home Someplace Work School o N & ;¥ &
Else &
O'b
R
<

mToWork ®mFrom Work

N
®
.‘

TMIP
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Visitor Surveys

Participation Count of # of Surveys Total # of Avg. Visitor

Rate Establishments Visitors Size

Basic 0% 555 0 51,330 92
0%* 117 20 3,487 30

0-10% 95 1,455 34,295 361

10-20% 95 1,243 8,772 92

20-30% 77 1,247 5,013 65

30-40% 52 493 1,444 28

Eull 40-50% 51 973 1,256 25
50-60% 16 319 581 36
60-70% 18 111 170 9
70-80% 9 83 110 12
80-90% 3 44 52 17
90-100% 1 13 14 14
100% 16 91 /8 3

Total 550 5,692 106,602 194

*Establishments with 0% participation are truck GPS only locations
2 TMIP
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Visitor Survey Findings

2500
140

2000 120
100
1500
80
60

1000

40

Number of Surveys Collected

500
20

o Commerce Professional Services Edu & Personal Heavy Industries
[J
a4

TMIP
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Visitor Survey Findings

Visitor Age

= 18-24
= 25-34 Visitor Income Distribution
= 35-44 20%

m 45-54

= 55-64 15%
18% ® 65-74

m 75+ 10%
Visitor Vehicle Ownership 5%

2,500
0%

2,000
1,500
1,000
500
-
0 1 2

BTMIP AN

N
‘1/ ‘b oy <o A o
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Visitor Survey Findings

Inbound Trips

0 1 2 3 Visitor Travel Purpose
| 67.90% 11.10% 1.70%  0.20% 1600
12.60% 2.70% 0.30% 0.00% 1,400

2.20% 0.50% 0.00% 0.10% 1,200

0.50% 0.10% 0.00% 0.00% 1,000
800
Mode of Travel on From Trip 600
400
m Auto 20 .
0 -

m Bus

Outbound Trips
w N -~ O

o

" Walk %“o @0‘5\?}\& &Q@ 'o\\%o '3‘\\ &Q’ \@* \‘f e°‘°
" Bike S Q}%o‘{b &
m Taxi/Car Service < & ¢ OQ\“’C’O
mLRT %\Q@“
m Other &
S$TMIP AN
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Data Fusion
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Maximize Use of Data Collected

Establishment Household Travel
Survey Survey

-

Non-Work Employee Non-Work
Person Work Household
Travel Travel Travel
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Fusion Opportunities & Value

Unique data collection effort — all major surveys from the same
timeframe

Independent estimates of non-home activities
Are the activity rates same for both surveys?
Scale surveys to provide consistent estimates

Comparison across multiple dimensions
Commute trips by geography by ToD
Modal choices by geography and travel purpose
Trip length distributions by establishment type

s TMIP IAVYZ\
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Age (Excluding 17 or Younger)

60%
50%

40%

30%
20%
10%

0%

18-34 35-54 55+
MAG Add-on 2008-09 = ACS 2014 mMAG HTS 2016 mETS Employee Survey mETS Visitor Survey
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Survey Expansion

Household

Survey
Expansion
I

|
Hou_sehold Pe_rson Thlgt(I)P
Variables Variables COUNTS

s TMIP
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Survey Expansion

Household

Survey
Expansion

NO
TRIP
COUNTS

Establishment
Survey
Expansion

Household Person
Variables Variables
I

Counts by Universe of NO
Time-of-Day Est. SOC-DEM

S TMIP AN
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Commercial Vehicle Survey
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Commercial Vehicle Survey

Logistics operators, or shipping managers to be interviewed

Phone-based Survey

Firms who own and lease trucks, receive truck deliveries
Firms who don't get any deliveries — TERMINATE

IB/OB trucks by size
Deliveries from/to which type
Commodity type

Trip lengths, External

Data to collect

s TMIP
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Commercial Vehicle Survey

Without
Phone

Phone

Recruit

[\ [o]
Called

Met Sampling Sample
Targets Recycled

TMIP
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Outline

* Introduction
» Data Collection
(Vehicle Trajectory)
- Data Analytics and
Visualization (Web Demo)
» Future Work
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Introduction - Objectives

Collect vehicle
trajectory data in
congestion to facilitate
understanding of

Collect and acquire
necessary datasets to

establish congestion
measurement on all
bottlenecks.

traffic flow
characteristics at
bottlenecks.

s TMIP
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Introduction - Study Phases

Data Collection

Data Analytics
&
Visualization

s TMIP

Bottleneck lIdentification

Measurements /“ Texas ASM
Ti rtat,
B jnsicite

Vehicle Trajectory Data Collection
Data Processing s

Data Analysis Skycomp

Bottleneck Study Visualization
Micro-simulation
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http://bottleneckstudy.azmag.gov/download/Generating%20A%20Veh%20Trajectory%20DB%20from%20TLAP_Paper_Revision%20for%20TRR_02252016.pdf

N
®
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Phase 1 — Bottleneck Identification & Measurements

Freeway bottlenecks identification
« Based on NPMRDS data and TMC network

- Measurements/Analysis for 2014-2016, for

| each calendar day

Ranking bottlenecks by congestion measure
and by peak period
=z « Vehicle delay, traveler delay, truck delay, duration of

congestion, congestion’s spatial and temporal percentage
by time...etc.

TMIP AN
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Phase 2 — Vehicle Trajectory Data Collection/Data
Processing/Data Analysis

Method |Vehicle Trajectory

Several Time-Lapse - Images cover 5x2
heavily Aerial square-mile area, sec
congested  Photography by sec for 2 hours in
bottlenecks (TLAP) each peak period
- Semi-automatic data
processing

- Origin-Destination

- Vehicle movement by
lane (lane change,
speed, travel time)

s TMIP
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Phase 2 - TLAP Survey Planning

A five-mile section of I1-10 at Phoenix downtown, features top 3
bottlenecks in the region.

T g T B N N i | .
e o =1 ﬁ
TLAP surveys scheduled for a midweek period in October 2014 for

an expected "normal® seasonal conditions.

October: the peak traffic season and the least chance of rain/cloud in Phoenix

Two surveys per peak period were conducted in case potential incidents that
might occur.

Use NPMRDS historical travel time data as reference, on October 15th and

16", two AM peaks from 06:30 to 08:30 & two PM peaks from 15:45 to 17:45
were selected.

s TMIP
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TLAP (2 helicopters, 6 cameras)

(Hover 1 mile high)

Width up to 1.75 miles

up to 3 miles up to 3 miles

up to
1.25
miles
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Actual photo-board consisted with 6 images

° S S

West Helicopter East Helicopter
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Survey Images — Full Resolution Detail

1/4

TMIP Webinar October 18, 2017: Presentation 3 - MAG Bottleneck Study



N
®
.‘

TMIP

Survey Images — Full Resolution Detail
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Survey Images — Full Resolution Detail
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Survey Images — Full Resolution Detail
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Phase 2 - Ground cameras for I-10 tunnel matching
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Phase 2 - Re-identifying vehicles after exiting tunnel:

.I.

At tunnel entrance >> Few minutes later >>

s TMIP

TMIP Webinar October 18, 2017: Presentation 3 - MAG Bottleneck Study



Phase 2 - Data Extraction & Analysis -
Design Assignment Lines for Tracing
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Phase 2 - Determine Sampling Rate

max 15- Margin
P dist ave dist BVE min travel | trace of
Error -
to to trav time | time DL Conf MOE .
AL | Start | End | Site [WE) trace | trace | Speed | time | wol fren. | samples [min} | [min} hr Level [3&) A tOOI was developed to deCIde
1 | 245 | 2:00 | Tunnel 37 75 22 | 7.0 | 1691 [ =% 0 70 | 278 | o0 R R
1 | 400 | 4:15 | Tunnel 37 26 21 | 75 | 1705 | 8% 136 75 | 301 | 68 | 95% | 8.1 Samp“ng rate for each AL by time
1 | 415 | 430 | Tunnel 37 26 18 | 86 | 1485 | 8% 119 86 | 343 | 68 | 95% | &6 interval that would Opt| mize
1 | 30 | 445 | Tunnel 37 75 12 | 121 | 1273 | &% 102 131 | 523 | 89 | 95% | 93 : _
1 | 4:45 | 5:00 | Tunnel E 75 2 19.4 | 1000 | 8% 81 194 | 777 | 105 | 95% | 105 Confl dence levels without
1 | 500 | 5:15 | Tunnel 37 75 10 [ 1541206 2% 96 154 | 615 | 99 [ o5 | 9s di th Il lab budget
1 | 5:15 | 5:30 | Tunnel 37 26 14 | 110 1229 | 8% 98 110 | 441 | 72 | 95% | 95 exceeding the overall 1abor budget.
1 | 5:30 | 5:45 | Tunnel 37 5 10 | 150 1247 | =% o 150 | s02
2 | 3:45 | 4:00 | off ramp 7thst 12 0.8 22 | 23 | 340 | 14% o 23 | 90 | o . .
2 | 400 | 415 | off ramp 7th=t 12 0.8 21 | 24 | 341 | 14% 48 24 | 98 | 8 |9s% | 131 Simultaneous traffic VOIume/Speed
2 | 4:15 | 4:30 | off ramp 7thst 12 0.8 18 2.8 | 262 | 14%: c1 28 111 E] 953 127 data in thlS area known :
2 | &30 | 4:45 | off ramp Tthet 13 0.8 12 | az | 359 | 14m 1) 42 | 170 | 14 | 95% | 127
2 | a:a5 | 5:00 | off ramp 7thet 13 0.8 8 53 | 383 | 14% 54 53 | 252 | 23 | 95% | 12%
2 | 5:00 | 5:15 | off ramp 7thst 12 0.8 10 | 50 | 378 | 14% 53 50 | 199 | 18 | 95% | 125 .
2 | 5:15 | 5:30 | offramp7thst | 1.2 | 0.8 14 | 36 | 369 | 14% 5 36 | 143 | 12 | 95% | 125 In this case , dN average samp le
. . )
2 | 5:30 | 5:45 | off ramp 7thst 12 0.8 10 49 | 338 | 14% 1] 49 | 185 1] rate Of 1 O /0 wou |d m eet a goa| Of
3 | 345 | 400 | onramp7thave | 039 06 22 | 17 | 305 | 14% o 17 | 68 | o | 95w . .
3 | 200 | 415 | onramp 7thave | 0.8 | 0.6 21 | 18 | 322 | 14% | 45 18 | 73 | 5 | 95% | 136 95% confidence level with 10%
3 | 415 | 430 | onramp7thave | 09 0.6 18 | 21 | 352 | 14% 49 21 | 83 | 7 |9s% | 130 .
3 | 430 | 445 | onramp7thave | 05 | 06 | 12 | 3.2 | 337 | 14% | 47 | 3.2 | 127 | 10 | 95% | 133 margin of error.
3 | 445 | 5:00 | onramp 7thave | 09 06 8 47 | 325 | 14% 45 47 | 189 | 14 | 95w | 123
2 | 500 | 5:15 | onramp7thave | 09 06 1w | 27 | 335 [ 14% 47 37 [ 1o | 12 [oo% [ 133
3 | 5:15 | 5:30 | onramp7thave | 09 0.6 14 | 27 | 338 | 14% 47 27 |07 | 8 |95% | 133
3 | 530 | 5:45 | onramp7thave | 09 06 1w | 37 | 321 | 14% o 37 |14 | 0

N
®
.‘
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Phase 2 - Summary on Vehicle Tracing

Vehicle Sampling

Vehicle matching at two sides of tunnel
(for tunnel ALs);

Samples evenly pulled from each lane

Samples selected according to vehicle
type percentage: largely PC and SUV,
also pickup, medium truck and heavy
truck

Avoid bus, RV and motorcycle

Traced Vehicle
Composition:

Vehicle Color

Biege

Silver

White

Yellow

Vehicle Type

Heavy Truck 5%

Light Truck/Pick-up L 12%
Medium Truck I] 5%

PC | 65%
SUV L 12%
Commercial Van | 1%

Vehicle Tracing

Backward or forward tracing

95% success rate

White cars frequently seen, but not always
easy to trace (due to platooning)

Trace (from easy to hard):

<< yellow white car
<< car
<< gray car

Tracing time = 3.5 x actual travel time

Data such as O-D, travel time, and lane
change frequency are obtained

AN
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Phase 3 — Bottleneck Study Visualization and Micro-
simulation

Build visualization tools to summarize phase 1 and phase 2
work

A visual analytic tool to present bottleneck information on:
congestion measures, travel patterns, trending, and congestion causes.

http://bottleneckstudy.azmag.gov/

s TMIP A2\
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Phase 3 — Bottleneck Study Visualization and Micro-
simulation

Fully calibrated with vehicle trajectory data from the field.

[
I-10 Botlleneck

mi~l and Lan Jiang (MAG) https://www.youtube.com/watch?v=DSAMX1b53PA
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Future Work

Keep updating the website on regular basis.

Develop new components:
Reliability measures
Truck/freight measures
Arterial bottleneck measures
Economic impact measures
New visualization tools

s TMIP
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Questions and Comments

MARICOPA

Azsrsssenmene o Maricopa Association of Governments
Wang Zhang (wzhang@azmag.gov)
Vladimir Livshits (vlivshits@azmag.gov)
Shuyao Hong (shong@azmag.gov)

Contacts of consultant teams:

& Skycomp Greg Jordan (jordan@skycomp.com)
g Transporiation Shawn Turner (shawn-turner@tamu.edu)
2 TMIP
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