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Background

HSEO priorities (energy use and decarbonization):

* Understand visitor travel mode choices (to reduce VMT
and support electrification)

OahuMPO priorities (transportation planning):
* Assess visitor impacts on the transportation network

* Update the travel demand forecasting model with visitor
travel data
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Data Collection

O‘ahu visitor travel survey

Survey Location

e 2024
_ Bus stop
* Non-Oahu residents 17%
* 3,219 responses include: ey
— Demographic factors |63 o
e ) onolulu
— Travel diary N = Airport
- 24-hour period on a weekday 83%

(12,439 trips in total) 1, x
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Respondent Distribution

Respondents’ Country of Origin
— 3,219 respondents

— most domestic respondents from the West

— mostly from the U.S. mainland, Canada, and
Coast

Japan
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Where visitors stayed and where they visiied

Places Stayed
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Mode use gquestions

Reason not using public transit

Rank Reason (Ranked by Most Selected)
1 Convenience of other transportation options

Primary Mode of travel while on Oahu

2 | have never really considered it

3 Lack of familiarity with public transit system &

4  The bus rides take too long thirh

5 Other (please specify)

6 Understanding how to use the bus seemed A
too complicated Uber/Lyft

7 Lack of convenient bus routes )

8 Concerns about safety/security =

9 | prefer not to be in close proximity to
strangers

10 Too many transfers 0 500 1,000 1,500 2,000 2,500

11 Had trouble getting a HOLO card (bus card) # of Visitors/Respondents
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Travel Diary Data

Public Transit

Travel diary MODES — grouped into 4 categories: 7%\

Driving/Car Sharing
-

*Rental car/vehicle;
*Personal auto,
motorcycle, van or truck;
*Hired car, taxi, limo,
Uber, or Lyft;
«Commercial Vehicle or
Truck Driver

Public
Transit

*Public Transit/
The Bus/ Rail

Private ,?. Micromobility/Walking
-

Transit

* Private shuttle
* Other Private
Transit

So A &
* E-Scooter
* Wheelchair or Mobility
Scooter
*Personal E-Scooter or
One-wheel
*Walk
*Bike

Micormobility
/Walk
45%
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12,439 trips

Driving/Car
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Travel Origin/Destination Distribution

* Travel mode choice is related to trip distance

Driving/Car Sharing Public Transit Private Transit Micromobility/Walk
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Variable _ [Mean |SD____|

Variable Selection Mokl 2> 20

Visiting Frequency 39 3.0

* Numerical Variables Nights [T
— Bikesharing stations and bus 2o 20
stops next to OD 23 14

— Travel distance (km) 0.5 0.9

* Using Google Maps API
Origin BS count 3.7 3.3
Des BS count 3.7 3.3

Origin Bus count 5.3 4.2
DesBuscount  EXNNNPE
Distance (KM) 11.8
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Varisble _|Gategory Varable |Category
Business 2.0%

Leisure/Activity ~ 46.6% Driving or Car

. 87.5%
Medical or 0.2% Sharing 0

. . health services ~ =" _ Micromobility/

V bl S I t n Other 0.9% Airportto — [¥yE 0.0%
ariapile elecCllo Retumto oo Stay Cocation " pe 0.2%
il Home/Lodging Private Transit 9.5%

School 0.1% : - 5

: Public Transit 2.8%

Shopping 9.1% <$10K 0.5%

Transportation- . Ll

° Ha”: Of the related 1.1% $10k-$50k  9.3%
Visiting Household $50k-$100k  31.5%
: ; veg 0-9% $100k-$200k  20.8%
friends/relatives 070

explanatory variables ENELE CEEN DN o0k 7.0%
1 Hawaii Not Refused 22.6%
are categorical. ey 26% ST
Japan 11.9% o — Full-time 78.1%
Oceania 4.7% Sta:)u sy Part-time 9.2%
Other 3.0% Not Employed 12.7%
Other Asia 3.1%

Female 45.3%
Male 54.5%
Other 0.1%

Never 51.4%

USA-Eastern 29.4%
USA-Pacific 41.0%
Afternoon 44.4%

Evening 9.0% -
Morning 40.8% Occasionally  27.3%
Night 5.8% Often 21.3%
Cc_)ndo _ 6.6% Prepay No 83.2%
zrlends/ReIatlve 10.0% for Yes 16.8%
transport
0,
Accommoda g?;:lr 285'09/’ Afternoon 33.4%
tion o7 . . Evening 25.4%
Rental Trip Start Time Mornin 33.9%
Home/Room/Air 6.6% g g

Night 7.4%

B&B
Time Share 4.4%




Methodology

I Categorical Numerical

Features Features
[ |

» CatBoost _
EEEEEEEE
=Pllﬂllﬂll“l
[ |

— Powerful model for handling EEmEC

| | A
: : i i Residuals
categorical variables and EEEEmEEE N
small datasets m | ﬁ %

— Capturing non-linear Ordered e
relationship |
10 ) o
* SHAP s
L

— Interpreting the ML method

Proposed Method Framework
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Model Performance

Precision ,,,, =

T+ Hin

Recall,,, = i
™ T+ Ffim,

Precision ,;; X Recall,;;n,

=2 X
Flm = 2 Precision ,m+ Recallyn,

* Model comparison using the test dataset

m CatBoost ®mXGBoost mMNL

Public Transit

Private Transit

Micromobility/Walk

Driving/Car Sharing

1 1 Il 1 J

020 040 0.60 080 1.00
Precision

0.00

MNL vs. XGBoost vs. CatBoost

m CatBoost = XGBoost m MNL

Public Transit

Private Transit

Micromobility/Walk

Driving/Car Sharing

= CatBoost = XGBoost mMNL

0.00

020 040 0.60 0.80
Recall

UNIVERSITY OF HAWAI‘l AT MANOA

SHYDLER 82588 ess

SCHOOL OF TRAVEL

Public Transit
Private Transit
Micromobility/Walk
Driving/Car Sharing
1.l00 0.00 0.I20 0.:10 0.I60 0.I80 1.1]0
F1 Score

INDUSTRY MANAGEMENT



Model Interpretation

* Using SHAP to interpret the ML model

Driving/Car Sharing

Micromobility/Walk

Private Transit

Distance (KM)
Household Income
Accommodation
Airport to Stay Location
Des BS Count

Public Transport Use
Origin BS Count
Visiting Frequency
Nights

County Origin Group
Trip Start Time

Age

Arrival Time to Oahu
Number of People
Number of Travelers
Des Bus Count
Under 18

Trip Purpose

Gender

Origin Bus Count

=2

-1 0
SHAP value

High

Feature value

Distance (KM)

Des BS Count

Origin BS Count

Trip Start Time
Origin Bus Count
Number of Travelers
Age

Des Bus Count

Trip Purpose
Household Income
County Origin Group
Nights

Arrival Time to Oahu
Visiting Frequency
Accommodation
Public Transport Use
Number of People
Employment Status
Under 18

Gender

N

High

Feature value

0 2
SHAP value
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Distance (KM)

Visiting Frequency
Accommodation

Des BS Count

County Origin Group
Origin BS Count

Airport to Stay Location
Household Income

Age

Arrival Time to Oahu
Trip Start Time
Nights

Number of Travelers
Public Transport Use
Trip Purpose

Origin Bus Count
Des Bus Count
Gender

Prepay for Transport

Number of People

0 2
SHAP value

High

Feature value



Model Interpretation

* Positive impact on selecting public
transit
— Bus stops, bikesharing stations

* Negative impact on selecting

public transit
— Number of travelers
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Public Transit

Distance (KM)

Public Transport Use
Household Income
Trip Start Time
Origin Bus Count
Des BS Count
Visiting Frequency
Nights

Origin BS Count
Prepay for Transport
Airport to Stay Location
Age

Des Bus Count
County Origin Group
Trip Purpose
Number of People
Number of Travelers
Gender

Arrival Time to Oahu

Accommodation

SHAP value

High

Feature value




Model Interpretation

« Variables impact the likelihood of selecting buses
— Trip distance, bus use at home, income
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Model Interpretation

« Variables impact the likelihood of selecting buses
— Bus stop count, trip start time
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Model Interpretation

« Variables impact the likelihood of selecting buses
— Visiting frequency, Number of nights, bikesharing stations
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Transit Data

* Ridership data: boarding and alighting by stop
* HOLO card data: transaction events ; p—
— Boarding, refund, card replacement...

— Cash_ridership — HOLO_ridership — Total_ridership

= Paper pass no Fare Adjust [~ _ . . S e
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Transit Data: Data Integration

* Small Data and Big Data Integration

* 2021-2022 Transit Rider Survey Data
— Bus user demographic info

— HOLO card last five digits

* HOLO Card Data
— HOLO card ID
— Transaction events
* Boarding events

HOLO Card Data

R U S
) C ]
!’; SH?D LER i:':?LnLLE.&l{.\.‘rs»

SCHOOL OF TRAVEL
INDUSTRY MANAGEMENT




o - .
FOSTERVILTASE whanatun o
‘

iy
IAVAL STATION
SEARL HARBOR

Air &
Ise
Daniel K.

ransit Data: .
ata Integration T

LILIHA -
Honolulu

~\Watershed.

Forest Reserve

Fos;ter
) Botanical

MANDA
PALOLO

KuLIouou
KALANT 1K

) Reserve

,/)/ (Poamoho Kualoa Ranch
Hwar Sec.) Kawela Bay
d Wahiawa %
S MILILANI Kahuku

N, Militani  YAUNAN Pipik Lal

=, Mauka VALLEY upLikea e

Miliani | Kahaluy Ha

ourl | ~ wm
\ /
{ N

oyal Kunia j\ 4 Schufile'ld

_/F:"‘;kea” City~ Kailua Barlac,ks‘g,__
ﬂnﬁm g, 5 A M ~
- ——

\\
4 Waimanalo
Ao Daniel K Waimanalo
Inouye\ @y Beach
International \_‘
Ewa Beach Airport &
%JDEJBEW HAWAI' KAI
¢ K'KATMUKI:—,I,&‘I!J;!&INAG}GKV
Kaiwi Chany

Google Google

UNIVERSITY OF HAWAI'l AT MANOA

SH?DLER PR0SiNeS

SCHOOL OF TRAVEL
INDUSTRY MANAGEMENT




Nicole H. Cernohorsky Xiaofeng Li

nicole.h.cernohorsky@whawaii.gov Office:+1 (808) 956-7111
xiaofeng.liwhawaii.edu

.

i
v
-
5
G
gl

18]
=

"Ry 3 2 o § =
l‘: a | a 7 a s
A SN Y ‘AR €8 9t N
4 \ = Ry e ; : f-‘*..u‘ = e ' L




