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Introduction

Need for sustainable transportation system in Tennessee

Importance Tourism
_ . . . . . . o 4.99 Billi

* Tourism is one of the largest industries in Tennessee In s22028ilon 99 50N
- . : Tennesse

* Tourism generates substantial employment and tax revenue o $1.81 Billion 189,757

* The industry has grown considerably in recent years P e Temesses

Department of Tourist :
Desebpment (TDTD) 5.4% (7x the national average)

Problem
* Major Tennessee cities popular for tourism are ranked among the most congested in the US

* A well-planned multimodal transportation system is essential to serve TN’s fast growing tourism
industry

* A better understanding of tourism trips made to the state is necessary
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Introduction

Objectives

qualtrics’®

Survey of travelers for trip
characteristics, satisfaction ratings

« Gather a better understanding of tourism travel
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— Trip characteristics

— ldentification of popular tourist attractions in the state
Google

— Proportion of long-distance trips to attractions 5 S KAk
§ é List of attractions Shortlist 50 most
Approach 2 popular attractions
1. Analysis of tourism trip characteristics obtained from online survey of .
travelers collected using Qualtrics 2 5 9 Goog|e Maps
2. ldentification of popular destinations done in two steps 29 Accessibility to
! shortlisted destinations
« List of attractions obtained from 2022 Tennessee Vacation Guide =

* 50 most popular attractions chosen from the list based on Google

].NRI_XTrip Analytics

Frequency of trips +
(OD study)

reviews
Seasonality of trips

attractions
Trip analysis 0
o

3. Accessibility to popular attractions determined using Google Maps

4. Trip analysis done using data obtained from INRIX Trip Analytics
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Analysis of tourism trip characteristics: Introduction

Objectives
* Trip characteristics are integral to long-distance travel demand analysis
« Analysis of trip characteristics was done to:

— Better understanding socio-demographic attributes of travelers

— Preference of using multimodal transportation services

Survey details

Undertaken between June—
July, 2021

Participants were 18 and
Tourism above and past visitors of

Approach Traveler Tennessee

« Asurvey was administered to among TN tourism travelers Survey Followed a quota sampling

«  The survey asked questions on approach ba;ed on gender
— Personal attributes: Age, gender, personal income, etc. aneage

— Household attributes: Household size, number of vehicles,
residential location type, etc.

— Trip characteristics for their recent visit to Tennessee: Mode of
travel, duration of stay, time of visit, etc.

— Satisfaction ratings: Feeling of safety, experience in sight seeing,
etc.

Collected 1,259 complete
responses
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Analysis of tourism trip characteristics: Results

Personal attributes of travelers

Employment status Education Marital status
100% 100% 100% 100%
90% 90% 90% 90%
80% 80% 80% 80%
9 0 70%
34.94%
0 o 60%
2 60% 60% 60%
o
o . 50%
8 50% 50% 50%
S
s 40%
° 40% 40% 40%
30%
30% 30% 30%
46.84% 20%
20% 20% 20%
10%
10% 10% 10%
0%
0% 0% 0% B Married
m Older (50 years old) m Student ®m Unemployed m Graduate or professional degree W Divorced or separated
m Middle age (26-50 years old) W Retired m Homemaker m Associate's or bachelor's degree m Living with a partner
m Self-employed = Part-time employed m Some college Widowed )
W Young (18-25 years old) . .
m Full-time employed m High school or some high school m Single




Analysis of tourism trip characteristics : Results

Household attributes of travelers

Household income of
travelers (USD) Residential location type Number of household Number of household
members vehicles
100% 100% 100% 100%
90% 90% 90% 90%
14.32%
80% 80% 80% 80%
70% 70% 70% 14.96% 70%
g
9 60%
g 60% 0% 60% A
> 24.15% ) o
2 so% 30.33% 50% 50% 6
I
) 40% 40%
S 40% 40%
©
X 30% 30%
N 30% 30%
20% 20%
20% 20%
10% 10%
10% 10%
0% 0%
o o mOne mTwo ®Th
H City, downtown with a mix of offices, apartments, and B One B Two ne wo ree or more
shops M Three Four
H< 34,999 35,000-74,999 H City, residential neighborhood B More than 4 THE UNIVERSITY OF

H 75’000_149’999 B More than 150'000 Suburban neighborhood, with a mix of houses, shops, U M E M P H IS

and businesses
B Suburban neighborhood with houses only




Analysis of tourism trip characteristics: Results

Travel mode and trip timing

Travel mode by distance

More than 500 miles

301-500 miles
201-300 miles
100-200 miles

Less than 100 miles

0% 5% 10% 15% 20% 25% 30% 35% 40%
% of responses
[ Personal vehicle (rental, carshare, or work car) M Household (owned) vehicle O Any taxi (regular or ride hailing e.g., Uber)
W Bus (public or shuttle) MW Rail (train, subway or trolley) M Private or commercial airplane
o Trip timing
18% 18%
16%

% of responses
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Analysis of tourism trip characteristics: Results

How satisfied are tourists with the tourism services in the state? How long do they stay?

Satisfaction ratings from travelers

Feeling of safety [T}

Friendliness of people TI
Quality of food and accomodations 1[I

Experience in sightseeing and attractions TI]
Overall cleanliness and sanitization I
Value for money I

Overall satisfaction I

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
% of responses

O 1=Poor o2 O3 O4 @5 m6 =7 m3 mo B 10=Excellent

Duration of stay

20%

15%

10%

% of responses

5%

0%
B Day trip without overnight stay 1 night stay B 2 nights stay THE UNIVERSITY OF
B 3 nights stay B 4 nights stay B 5 nights stay

W 6 nights stay B 7 nights stay W 7+ nights stay M M E M P H IS




|ldentification of popular attractions: Introduction

What are the most popular destinations in Tennessee
Examples of attractions in East Tennessee

Objectives

ldentify most popular destinations in the
state based on their online reviews

Approach

1.

Compile a list of attractions throughout the
state from the Tennessee Vacation Guide

Select 50 most popular locations based on
Google Reviews

 Attractions with at least 500 reviews

« Attractions with at least a 4.5 star rating

High Point ZIP Adventure at Fuby Falls
Get your adrenaline pumping 2t Ruly Falls High
Paint AP Adventure on Lookout Mountzin! Take

in breathtaking views a5 you soar through the
treetops on rushing zip lines and conguer the
40-foot dimbing tower. Adventure Awaits at

Ruby Falls! 1720 5. Scenic Hwy, Chattanooga,
423-821-2544, rubyfalszapoom

Hunter Museum of American Art
Explore exceptional art and swnning wiews at the
Huner Museum. Featuring rotating exhibitions and
a nationally acckzimed art mllection spanning three
connecied buidings in downtown Chattanoogz. Youth
17 and under free. Bodk tickets and check current
and upaming exhibitions online. 10 Buff View,
Chattanonga, 423-267-096 8, hunermas eumuorng

Source: 2022 Tennessee Vacation Guide

Tennessee Aquarinm IMAX

3D Theater

Travel to new places and dive into new worlds at
Chattanoogas premier theater with BMAX with
Laser Get immersed in the action with larger-
than-life 30 images on the giant sixstory soreen.
201 Chestnut 5t, Chattanooga, B00-262-0695,

tnaquaong

Tennessee Valley Railroad Museum
The Tennessee Valley Raiiroad isa moving
museum, affering an interactive, historical
experience that will 2dd an extra dimension ta
your visit to Chattanooga. Here you'll find the
anly regulary scheduled, full-sized trzin ridein
Tennessee. 4119 Cromwell Rd., Chattanooga,
4238948028, twrziloom

CLEVELAND

Museum Center at Sive FPoin

The Copper Express

Climb aboard The Copper Express trackless train
in the historic Copper Basin District, on the
TH{GA line. Sit back, relax and cruise the quaint
sister cities of Copperhill and McCayswille, GA,
leam about the mining history and enjoy

the scenery. 100 Ocoee St., Copperhill,
423-241-9801, facebook. comithe-copper-
express-1 127 19160455665

DUNLAP

Flying Camp Paragliding

Paraglide Tennesses! Offering flights and
courses all year. Fly the skies of Tennesiee with
professional pilots. Minus from downiown
Chattanooga. Incredible views and amazing
experiences giiding through the sky. Call for your

reservation today. 1692 Window Rock Bd., Dunkap,
423-800-22.28, flying.camp

ETOWAH

LE&N Depot & Railroad Museam

Step back iin time when you visit this restored,
18-room Victorizn railroad station museum and
active rzil yard. Hiwassee River Rzil Adventure




|ldentification of popular attractions: Results
What are the most popular destinations in Tennessee

« An initial list of over 300 attractions were compiled
« 50 of the most popular attractions identified are highlighted here

Nashville Int'l Airport Tri-Cities Regional Airport

S hT g
: i\
lz‘@v aﬂ —_—

l' s
. i;

McGhee Tyson Airport Middle TN
# | | East TN
: R+ 'L, I Urbanized Area
Memphis Int'l Airport Chattanooga Metropolitan Airport A Popular attractions
Interstates Note: An Urbanized Area (UA) refers to urban

areas with population more than 50,000 people.
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Access to popular destinations: Introduction

How accessible are these attractions to tourists?

Objectives o9 9 9
« Find accessibility to popular attractions from nearest: Q '/ /

— Exits on primary interstates Shortlist popular attractions using

Google Reviews

£

— Primary commercial airport (Commercial airports with <10,000
boardings per year) l

+

Approach

1. Compile a list of attractions throughout the state from the Tennessee
Vacation Guide (from previous task)

2. Get distance and average travel times for peak hours from the Get distance and travel time from
nearest interstate exit and primary
nearest commercial airport to the
— Exits on primary interstates attractions

— Primary commercial airport (@] r+E UNIVERSITY OF

v| MEMPHIS
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Access from nearest Interstate Exit

Attractions in Gatlinburg and neighboring Pigeon Forge have disproportionately larger travel times

from nearest interstate exit
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Trip analysis using INRIX Trip Analytics: Introduction
\

How does INRIX collect traffic data?

Introduction |
» INRIX crowd-sources traffic data from agencies, GPs sattites centry % cata anomymousty
roadway sensors and cameras, and GPS on cell phones  Jiomation o6 /9 —
and Veh]CleS. \ ;(:‘;eii)\g-.;?o??nt:
— GPS information is identified by satellites and Speed vecor dta thn:iltyl

transmitted to probe vehicles and devices

— GPS location, speed and heading from vehicles and
transmitted to data centers

— Data centers anonymizes the collected and INRIX
fuses it together

— INRIX distributed the data to its users ®

Probe vehicles and devices share
location, heading and speed via
cellular data or satellite

location, heading

and speed is sent m
to data centers -
R & D

INRIX distributes the data to
customers and end users

THE UNIVERSITY OF
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Trip analysis using INRIX Trip Analytics: Introduction

Components of INRIX Trip Analytics

OD MATRIX Enables selection of Origins and Destinations for a given
Set up an Ongin-Destination matbmx by choosing

geographies and dates available period to create an OD Matrix

SEGMENT ANALYSIS Enables identification of origins, destinations and trip
Analyze the different origins and desfinafions of frips frequencies for selected highway segment, dates, vehicle
that passed thmough selecied road segments types and t|me Of day

ROUTE ANALYSIS

Enables selection of origin and destination to identify most
G aiforent dates and fime perode, 0 T popular routes, travel distance and travel times

_
THE UNIVERSITY OF

MEMPHIS.




Trip analysis using INRIX Trip Analytics: Introduction

Analysis of long-distance trips (LDT) made to major cities

Objectives

« Analyze daily long-distance trips (LDT) made to
major destinations using Segment Analysis

—  Memphis

— Nashville

— Chattanooga

— Knoxville

— Gatlinburg
Approach

* Find average number of daily LDT (>50 mi of
travel) made from April 2019 to Aug 2019 through
a specific highway segment

 Find AADT on the highway segment

 Find the percentage of LDT
Number of daily LDT trips « 100

AADT

% LDT =

Highway segment used for LDT analysis: 1-40E (Memphis)

=
= g
[a]
L 2
= ! s
5 ] ﬁ‘ﬁv SlavelHaven
= o Underground Railroad
2 e lerground Railroad...
: &
*'q"?ﬁqﬁ.__‘ BassiProsshops
SAS ... RattheByramid

@ ) 5 min ¥ Memphis
2 5.8 miles 5
75) %
3 g
o @ ¢
West Memiphis Delta
Regional River Park
2 : ) Vance
- eiver h.-16|“||:-|¢:5-£~rke-1aas@ B &
*mﬂgs"m“ Bridgepyrs

Elmwood C¢

- MetalMuseum @
. ".,_ 4‘#!-' e

Source: Google Maps https://goo.gl/maps/yFNe59eaNKNwmhBU9
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https://goo.gl/maps/yFNe59eaNKNwmhBU9

Trip analysis using INRIX Trip Analytics: Introduction

INRIX Interface Analysis of long-distance trips (LDT) made to major cities

Segment Analysis

Component of the Segment Analysis interface

ipErs:J;d:" GJEEEﬂi‘f&%‘i}}:&?'Sﬁi‘:'ﬁﬁiy.“Tefe':z“;fﬁ?;‘i::é’ai"”e”: a Details of the query being run
| Map Controls | Trip Filters | Time Range | . .
s l—"—"——’W 3 Main component of the interface that
[tz l;l @ racilitates selection of segment, trips (by
vehicle types) and time of day
e e ol € Dropdown menu for selection of highway
|Fr(03:U IISH;E;:C:LE::HLAND DREXIT 280 e-‘ @3 0 Se g m e n tS
B 4 @ | @ Spatial resolution of the query. This can
583 miles of roadway selected (11 segments) @
SN T be county, subcounty, TAZ or ZIP level
iz resolution - : 1
- 9?| . © Customizable map legend used for trip
For frips through selected road segment, show the_ freq u e n Cy
e ~| @ Options to view and save output matrix for
[ Show values on map @ the query
s w €@ Map showing result from the query
[ Hide lowest color range Ry
Detnaions A THE UNIVERSITY OF
MEMPHIS
i
e = O J




Trip analysis using INRIX Trip Analytics: Results

LDT through 1-40E (Memphis)

Omaha Joliet A
Your selected roads @ Remove all & ’ Fort Wayne,

2

L= S
»  1-40 Eastbound between Club Rd/Southian... Lincoln Pittsbu

P Columbus
Direcfions: fliirin iz mellanan

Eastbound [ Westbound Haal o o
() Entire (T84 interchanges) '™ Partial Kansas iy Gincinnari.
From Intersection 3

CLUB ROVSOUTHLAND DREXT 280 L4

R =

LB8lisvill

To: Imtersecton

Wichita, ks AN T
TH-14TN-3/2M0 STVEXIT 1 '

Sty ey

5.23 mides of roadway selected (11 segments) O e

Ciata is returned onfy for trips that travelled all s=lected road segments.

Tw=a, Sl Wi

winston-Saler

Geographic resolution Oklahoms= Gifit

County o e TR ’j Charlotie,, ¢

LT Dy 1 1l B, “nalianaoga

For trips through selected road segment, show the_ .
1 Drigins and desiinations . g '
() Origins
() Destinations

Wi th - S A vepint

gl e | rigony
Data appearance Jai

L
Columbus
savannah,

[ Show values on map O

Color legend...

Enter exact values Mob:

. ; Baton Ro : lallzhasse : ;
[ Hide lowest color range |"-"|.LJSTIFI':I 5 s n.|v3l3|‘|.$lﬁl'|"~l'l||iEfJI

h Hous'on r
Ori Mew Ol —— =
Destinations % an Antonio, it ] THE UNIVERSITY OF
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Road Selection

Search for road. *®

Your selected roads 0 Remove all 'E'

k- |40 Eastbound between Davidson/Cheatha. ..

Directions:
Eastbound [ Westbound

() Entire (784 interchanges) @ Partial
Fromn: Intersection

DAVIDSONCHEATHAM COUNTY LINE »

Ta: Imtersection

TN-251/0LD HICHORY BLVIVEXIT 188 »

7.21 milas of roadway selected (7 segments) O

DCiata is returned only for trips that travelled all selected road segments.

Geographic resolution

County L

For trips through selected road segment, show the_
(@ Origins and desfinations
1 Crigins
() Destinations

Data appearance

[ Show values an map O

Color legend...

Enter exact values
[ Hide lowest calor range

Destinations
50000 275000
| 125000 200000

Trip analysis using INRIX Trip Analytics: Results

LDT through 1-40E (Nashville)

—
Milwaukee, JGranc Rapids a ﬁl!".]ll:l “Roch
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Road Selection

Search for road.. | - |

Your sedected roads O Remove all @

»  |-24 Easthound between UIS-411U5-84U5- .

Directions:
Eastbound [C] Mosthbownd
[ Bouthbownd [ Westbound

() Entire (44 interchanges) ® Partia
From: Intersection

5-411)5-54US-T2THN-2'EXIT 174 w

Too Intersection

BROWIMNS FERRY ROEXIT 175 b

425 mifes of roadway selected (5 segments) @

Diata is returned only for trips that travelled all s=lected noad segments.

Geographic resolution

Courty w

For trips through selected road segment, show the..
(@ Origirs and destinations
) Crigins
(_ Destinations

Data appearance
[ Show values on map @
Color legend...

Entar exact values
[ Hide lowest calor range

Origins
Destinations
| TS000 350000
175000 250000 |

rip analysis using INRIX Trip Analytics:

Results

LDT through 1-40E (Chattanooga)

[;hlcngﬁo
Des Moines, e
Joligt”
] Fort Wayn
- d'1 ; m_,_ .‘;"':' _!:E;:n -u-pf‘ﬁl“
— gl wpﬂ'i‘ﬂ’r 2t E‘E
5 ity e
L]
Sprinpfie
i
Y |
Little'Bee, e gl g '
i j
Shraveport
| I
T I
Baton Roung 1 1Al
‘a R ST 1 H

Toledos™ Giggeiand,

a
h
Pittsburgh,
(rmibu Philadelph
P .|i1nu|an
W Jn
i
Richmgna
g
Wirgemia Bt:ﬂcé‘lﬂ
Pamico
L,-nll i .'?l\'.'ﬂ;f
The o
do
Tam

Bt Bl sunla

THE UNIVERSITY O

MEMPHIS




Trip analysis using INRIX Trip Analytics: Results

LDT through I-40E (Knoxville)

Road Selection Chicaga,, /
% : oo ; ey

Search for road. | L | 5 Moines, 1'f5 Tolec nd,
Joliet

four selected roads 0 Remove all &) Foii Wayni

; : Manhz
» |40 Easthound between |I-75/-40/Exit 363 __. Pittsbrs

Directions: Iz

Priladeiph iaa
Easthound [ Westhound Biwiy

Indianap

} Entire (T84 interchanges)  '® Partial t:g, -- Cinem ;
Fromn: Intersection S o

-7/ |-4'EXIT 363 w

IOLisy it v
To: Intersacton f & 1 108 g B0
-TS/-40'EXIT 3683 L l y
Springfield, gt iasy

4.04 miles of roadway selected (2 sagments) O irgenia Boaat

Ciata is returned anly for trips that travelled all szlected road segmeants.

i
‘.‘

Geographic resolution

Wit D i I PI:-::Irrln'-ca
E T THE ¥ Al Erand
Cownnty L L ) s

Liftle Bom.a: ilLirde il al -_-"_;"ﬂ’;i
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| J-'1.1|- inig
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Jacksol Mianlgonien o ‘A
Data appearance M. S | AR

[ Show values on map O

Color legend...

Maobile,
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[ Hide lowest color range

Origins % "New Orleans THE UNIVERSITY O
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Trip analysis using INRIX Trip Analytics: Results

LDT through US-321S (Gatlinburg)

Road Selection

== Datroit®
Rocktorde
Search for road.. | *, | Chica
Iiugﬂa A
Your sebected roads D Femove all & Nes, i Toledoo Cleveland,
Joliet i
b LIS-321 Enstbound bebween Gallingburg By. . Fort Wayne, o
Manha
Direciions: Fttsburgh,
Eastbounid [ Westbound o T Philadeiphia

™ SR 3 : Winous Indianae o, =]

! Entire (58 interchanges) ® Partia River =] o

From: Intersection w a5 P . - Fal limorg,
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Conclusion

Daily LDT vs AADT

LDTvs ST mLDT - msbi Key takeaways
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* About 4-8% trips through the
segments were found to be long-
distance trips

* Proportion of LDT trips traveling to
Gatlinburg are considerably higher

that other cities
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Conclusion

Project deliverables

Scenario analysis
Analysis of tourism using long-distance
trip characteristics travel demand

Survey of State
Review of practices By DOTs and Tourism

Offices nodel

Access to popular

Policy Survey of local ¢ attractions and trip [ (I)diT;c:.f;ctitg)crl 1(31; S
data analysis POP

recommendations tourism agencies

- Parts of deliverables presented in today’s session
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