Trucks and the Port of Virginia:
Understanding Freight Patterns with Big Data

Presented to TRB Innovations in Freight Data Workshop
Tuesday April 9, 1:00pm
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Agenda

l. Introduction
— Rob w/ HRTPO

Il. Using ATRI data viaR
— Rob w/ HRTPO

lll. Big data resources and
analytics for trucks

— Joanathan w/
StreetLight Data

IV. Using StreetLight Data
— Rob w/ HRTPO

V. Q&A




Purpose

To measure higchway gateway usage by port trucks

— Inform highway
project
prioritization

— Inform current
highway studies

— Support funding
applications
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Data sources

* |nitial: American Transportation Research Inst. (ATRI)

Not-for-profit conducting trucking industry research

* Final: StreetLight Data
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Il. Using ATRI data via R
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ATRI Data

* Time period:
* Trucks:

 Location records:
— Typical ping rate:

* Processing:
— |nitial:
— Final:
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Sep 2014
23,291 unique trucks
7.5m pings

once per minute

Microsoft Access
R (language)




Port Truck Pings, Sep 2014
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ldentifying Trucks
Visiting a Port

\\\\\\

—_—
Between latitudes 36.8695 and 36.8791,
and between longitudes -76.3616 and -76.3475
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Programming R to find trucks in a box

> POVtruckPings
> objects ()
[1] "ATRIdata™
[6] "NITtruckPingsinedwindow™
[11] "PCVtruckdates™
[16] "BOVtruckdatesind&0window"™
[21] "POVtruckPingsinlOwindow"™
[26] "POVtruckPingsinS8window"™
> &3window<-subset (POV

1ckPi

wgsix> (-T6.257

"HITtcruckdates"
"NITtruckPingsinHBIIwindow™
"POVtruckdatesinl Owindow™
"PCVCruckdatesinS8window™
"POVeruckPingsinli3_ 32window"
"POVtruckPingsinéd4window"
truckPings, subset=P0WV

uckPings$x< (-76.1724) & POVt
"NITtruckdatesine4window™
"NITtruckPingsinHBwindow"
"POVtruckdatesinl3 32window"
"POVtruckdatesinédwindow™
"POVcruckPingsinl7Cwindow™
"POVLruckPingsinCEETwindow"™
indow)

Error in eval(e, X, parent.frame()) object 'POVtruckPints' not found
> POVtruckPingsinlefwindow<-subset (POVtruckPings, subset=P0VtruckPing=sfinledwindow)
> head (POVtruckPing 8window)
truckdate ® ¥ truckid readdate

50741% 2420551910--2014-09-16 -76.24193 36.56797 2420551910 2014-09-16 39 HW
507421 2420551910--2014-09-16 -T6.23232 36.56478 2420551910 2014-09-1& 41 W
507430 2420551910--2014-09-16 -76.20370 36.60767 2420551910 2014-09-1& 40 5
507458 2420551910--2014-059-16 -T76.25629 36.56184 2420551910 2014-09-1& 30 NE
507447 2420551910--2014-09-16 -T6.21599 36.63286 2420551910 2014-09-1& 56 N
507452 2420551910--2014-05-16 -T76.15955 36.56737 2420551910 2014-09-16 54 5

inl3 32window inS58window in460window inlOwindow iné4window inl7Gwindow inCBETwindow
50741% FRLSE FRLSE FALSE FRLSE FRLSE FALSE FRLSE
507421 FLLSE FLLSE FRLSE FLLSE FRLSE FALSE FLLSE
507430 FALSE FLLSE FRLSE FLLSE FRLSE FALSE FALSE
5074358 FRLSE FALSE FRLSE FALSE FRLSE FALSE FRLSE
507447 FLLSE FLLSE FRLSE FLLSE FRLSE FALSE FLLSE
507452 FRLSE FALSE FRLSE FALSE FRLSE FALSE FRLSE
> temp<-data.frame (z=P0VtruckPing=inl&8windowix, i Swindowsy

> W

ite.cesv(temp, £ile="P0VtruckP
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nlédwindow.

cav", row,.names=

FALS

ruckPingssy

"NITtruckdatesinHBITwindow™
"NITtruckPing2inTBwindow™
"POVtruckdatesinl7Cwindow™
"POVtruckdatesinCBETwindow™
"POVtruckPingsinl7Gwindow™
"POVwindowsPings"™

speed heading InNITwindow inNNMTwindow inVIGwindow

FRLSE FRLSE FALSE
FLLSE FALSE FRLSE
FLLSE FALSE FRLSE
FALSE FALSE FRLSE
FLLSE FALSE FRLSE
FALSE FALSE FRLSE
inl7Cwindow inlé8window

FRLSE TRUE

FRLSE TRUE

FRLSE TRUE

FRLSE TRUE

FRLSE TRUE

FRLSE TRUE

£ POVtruckPingsSy<(36.6766)

"NITtruckPings"
"HITwindowPings™
"POVtruckdatesinl7Gwindow™
"POVLruckPings"
"EOVEruckPingsind60window™
"cemp"

inPOVwindows truckdate.Freq inTEwindow

FRLSE
FRLSE
FRLSE
FRLSE
FRLSE
FALSE

10
10
1o
10
10
10

FLLSE
FRLSE
FRLSE
FRLSE
FRLSE
FALSE

10



ldentifying trucks using a gateway
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Gateway Share of POV Trucks, ATRI, Sep. 2014

Illogical results

US 17 (Ches.), 32%

VA 168, 0%

US 17 (Glo.), 1%




lll. Big Data
Resources and
Analytics for Trucks
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Put Big Data to
Work with
StreetLight Data

We simplify data-driven
iInfrastructure and policy
planning by providing the
best Big Data resources
and software together.
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What Big
Data are
we working
with?

Mobile device data from ~23% of US and
Canadian adults and ~12% of commercial

truck trips.

Video shows a subset from Oct 8th, 2017
In San Bernardino, California.



StreetLight InSight® turns Big Data into
actionable transportation analytics on demand

Trip Duration
Cloud Computing +

Infrastructure
Home/
Work
i aters Footprints
Contextual Data StreetLight InSight

On-Demand Platform

Congestion

Customized, Actionable
Transportation Analytics

Demographics

Machine Learning +
Algorithmic Processing

Demographic Data

AADT/AAHT



We offer the best combination of data
resources for understanding travel behavior

CONTEXTUAL LOCATIONAL BIG
DATA DATA

Navigation-GPS Data

% « Segments commercial

trucks

F%\ Parcel Data « 28B+ data points/month
s Location-Based

Services Data
A

American Community c * Large sample size
« 32B+ data points/month

D:% Road Network Maps

v —
v —

Surveys

17



Our Navigation-GPS Data iIs Recommended

for Commercial Truck Studies

Data Feed
from
Truck
Fleet
Managem
ent
Systems

Separates
Medium-
Duty and
Heavy-
Duty
Truck
Trips

Very High
Spatial
Precision
and
Regular,
Frequent
PiNgs

18



Our Analytics for Commercial Trucks

Commercial Trip Metrics Commercial Tour Metrics

For Trips For Tours

« Touching 1 Zone, « Touching 1 Zone

« (Going between an » Going between a “final” O/D or
origin/destination “intermediary” O/D pairs

« Select link » With stops in a set of zones: O/D1/D2/D3

(origin/middle/destination)
« Zone activity (relative
volume of trips)

Average total tour time/distance and
distribution of total tour times/distances

Average Values for Travel # of trips/stops per tour
Time, Speed and Distance Distribution of trip/stop duration per tour

Distributions of Travel Time,
Speed, and Distance




IV. Using StreetLight Data
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Entering ports and gateways into StreetLight
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StreetLight- first try: using ports as origins

General Information

Name: 4 Ports and 12 Gateways

Premium Add-On Meitrics: None

Created By: Mot avallable yet

Zones

Origin Zones Destnation Zones Trp Aiters Callbration Zones

Zone Name Pass-through Direction

Hampton Roads 4 ports - Polygon Set with 4 Zones.

NIT No
NNMT No
Options
Standard
Trip Type

Locked to Route

Data Period(s)

Jul6, Aug'6, Sep’16, Oct'16, NovE, Dec'16, Jan'17, Feb"17, Mar17, Apr17, May'17, Jun17
Day Types

Average Day: M-Su
Average Weekday: M-F

HIMPTON
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m

(different) illogical results:

Commercial Truck Trips from Ports, StreetLight, July 2016-June 2017

VA32
2%

VA168
US60 0,

0%
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Checking the other end of trips

| Project_OD_G.txt - Not p— -

|| Project_t epadj -

File Edit | Format | View Help i Shariotisevile
Project: HR-Ports-tofrom-Geography ; S

Created by: rcase@hrtpo.org
Created on: 2017-10-05

: . - “Richmond

organization: vDOT - Master Account D
nchiburg )
Project Typef 0-D To Pre-set Geography Y(GPS Data) ) -
Geography: Ce lock Group & ) ?i.
pata period: 2016:[7, &, 9, 10, 11, 12] 2017:[1, 2, 3, 4, 5, 6] g
Trip Type: Locked to Route e s L i
/e 5 > l;\' . Beach

Day Type e A

1: Average weekday (M-F)

O )
Day Part: —9 ; .

0: A1l pay (12am-12am)

commercial wehicle Results by weight Class: Disabled

G éu“,mo ‘. ¥ ‘ o Raleigh . L3
- iy S @ Goldsbaro
StreetLight trips ended | =2

mostly within the region

Rockingham
Havelock

Jacksonvile

Lurmnbeston

(d ue appare ntly to 5-minute FIGURE 6 Virginiaand North Carolina Trip “Ends” of Trucks from VIG, Jul’16-Jun’17,
one dotequals 100 StreetLight Index Trucks
stop parameter)

Source: HRTPO mapping via ESRI using HRTPO staff programming of StreetLight (port trucks- StreetLight- VIG as origin.mxd)
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Destinations vs. Origins- a solution?

* |ran the analyses programming the ports as “origins”.

* Programming ports as origins captures these trips:

— Trucks that carry imports from the port, going where the imports need
to go... (distribution centers?).

— Trucks that carried exports to the port, going... (back to get more
exports?)
* Programming ports as destinations captures these trips:

— Trucks that carry exports to the port, coming from... (where the
exports were produced?)

— Trucks that will pick up imports at the port, coming from... (trucking
company?)

* It would be instructive to re-run the analyses programming the
ports as “destinations” to see if the “other” end results differ.

That not occurring to me at the time, | looked
beyond the ports for port-related trips that might
not “end” within the region.
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second try: using DCs as origins

Distribution Centers Utilizing The Port

Fortessa Melnor
Rubbermaid
Ozburn Hessey/ Red Bull

Ferguson Enterprises
Family Dollar X
The Home Depot ; Virginia Inland Port
Best Buy, Inc. Mercury Paper _ ... WASHINGTON, DC
Porter Group, LLC. Torayg:"apsgc‘: : e, ovs
Bacova Guild Ltd. LA e S e ——
Consolidated Shoes Alfa Laval
Philip Morris/Altria
Advance Auto Parts AN Meagwmvaco
Orvis Co. , \ h _ S Evergreen Enterprises
e SN Lexingts N e X r Liqui
Pulaski Furniture
Phoenix Packaging

Food City
i Liebherr
High Liner Foods

N 7 i & Y] P a— The Port of Virginia
A N 2 B L oo <M. - Bauer Compressors
Stihl

v
s Gag

~~ R AR Rolls R
} ey~ o o SR, b= o 8 - Canon Virginia Inc.
o ~—-v°- ¢

f

! ) \ . Do ] 17 . 2 d L B - Massimo Zanetti Beverage
Bristol Compressors MO~ nt'l Paper USUI International Corp.
i g ovmris il Wodd Markets MES Ca;g%'; Bollr e
Bassett Furniture aF?'es'Brands Iml‘n &Coating oo Motors Unlj mucker Co »
Stanley Furniture ™ HOOker Gfg'lt::h Cup.m“c Dollar General Corp: KrafgﬂwgnmterspPe i arget Stores
Jones Apparel Group, Inc. Network, Inc.

THE PORT OF
VIRGINIA I Stewards of Tomorrow 12

e
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Local Port-related Distribution Centers
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J.M. Smucker
Unilever / Lipton
Kraft / Planters
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What type of port business do the distribution centers represent?

7ERTPO
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Checking the other end of trips
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O/D Analysis: DCs & Gateways
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Peninsula Distribution Centers

Gateways, by portion of all Peninsula port distribution center trucks
thru gateways, average weekday, 7/2016-6/2017 (source: HRTPO via StreetLight)
USs258

UsS460
0%
US17 Ches

VA10
0%

uuuuuu
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Southside Distribution Centers

Gateways, by portion of all Southside port distribution center trucks
thru gateways, average weekday, 7/2016-6/2017 (source: HRTPO via StreetLight)
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Checking the logic of the results
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We knew about trucls, but not port trucks

60%

50%

40%

30%

Portion of Sum of All Gateways

20%

10%

0%
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B Trucks from Port Distribution Centers,
average weekday, 7/2016-6/2017
(StreetLight analysis by HRTPO)

All Trucks, average weekday, 2015
(Regional Freight Study, HRTPO, 2017)

|1-64 Pen

US13 CBBT US13 Suf US17 Ches US17Glo US258

uUs460

US58

use0

VA10

VA168

VA32
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Implementation

* Provide gateway usage to current studies:

— US 58 Corridor Study

— Skiffes Creek Connector

— US 460/58/13 Connector
— Regional Connectors Study

* Consider gateway usage when scoring projects
via HRTPO Prioritization Tool

— “increase access to port facilities” (10 points)

the heartbeat of
HIMPTON
RO/DS
TRANSPORTATION PLANNING ORGANIZATION




Questions?

Joanathan Mcintosh sz
StreetLight Data STREETL/II:‘:HT DATA
joan.mcintosh@streetlightdata.com Big Data for Mobilty

Robert B. Case, PhD, PE /:711/6{':;%1!7323/\/
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