External Travel Analysis

NCHRP 365 vs. ITRAM



E-E, E-1/I-E




NCHRP 365

CHAPTER 5
EXTERNAL TRAVEL ESTIMATION

INTRODUCTION The first method provides data only on through travel and
does not allow for the estimation of observed external-internal
or internal-external travel. The second method, although pro-

viding data on all external travel, has the disadvantage of a
definite sine lag botuoon the time the toin g actially grnads

External trips are trips that have at least one end outside
the study area defined by an encircling cordon line. When
both the nriein and destination of 8 trip are outside the cor-

Historically, the most popular method for collecting exter-
nal travel data is to conduct a roadside intercept survey at the
regional cordon. Very few roadside surveys have been con-
ducted in recent vears, prnimarily because of the concern that
stopping vehicles on the highway would be perceived as an
unacceptable intrusion on the motonst. Poorly conducted
roadside surveys have resulted in unnecessary delays and
extended queuves of vehicles. Altermnative, nonintrusive sur-
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ducted in recent years, primarily because of the concern that
stopping vehicles on the highway would be perceived as an

cxternal travel 1s applicable only 1o sthaller s1Zed Urban areas.

unacceptable intrusion on the motorist. Poorly conducted
roadside surveys have resulted in unnecessary delays and
extended queues of vehicles. Alternative, nomintrusive sur-

vey methods have been used to collect external survey data.
These include the following:

BASIS FOR DEVELOPMENT

In most regional or large-area studies, an external cordon
survey is a required input to the travel modeling process. An
external survey can provide accurate information on trip




NCHRP 365

The procedure presented below produces reasonable re-
sults for small urban areas, particularly those with popula-
tions of 50,000 or less. For interstates and principal arterials,
the rates appear to be reasonable for areas with a population
up to about 100,000. For areas with populations greater than
100,000, the method produces through trip percentages that
are less than zero, an illogical conclusion. The research con-

Ainnatad 1m thie marmsant vnaldad vrasr littla 31 tha teranatmsant AF

The smaller area- and sketch-planning studies for which
this report has been designed may not have the resources to
conduct a survey of external travel. An alternative method
for estimating external travel is required and presented in this
chapter.




Use of Statewide Models

e 13 of 19 states that had an operational
statewide model in a 2006 survey used it for

MPO-level external station analysis
— NCHRP 358

e MPO External Trip Forecast Methods Survey,
2006

— Survey high-growth MPOs



E-E Goals

e Decide which external
stations will have
through trips

* Figure out percentage of
E-E trips

e Figure out distribution
of E-E trips




E-1/1-E Goals

e Figure out number of E-I/I-E trips
e Split into trip purposes (HBW, HBO, NHB)
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E-E Goals — NCHRP 365 Method

e Decide which external stations will have
through trips

e Figure out percentage of E-E trips
e Figure out distribution of E-E trips
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E-E Goals — NCHRP 365 Method

through-trips
e Figure out percentage of E-E trips
e Figure out distribution of E-E trips



¥ =7676+11.22x71-2574%x PA
~ (042,18 x MA + 0.00012 x ADT, 4+ 0.59 (5-1)
» PTKS =048 » PPS, = 0000417 x POF

where

¥; = percentage of the ADT at external station i, that
are through trips,
I = interstate (0 or 1),
PA = principal arterial (0 or 1),
MA = minor arterial (0 or 1),
ADT. = average daily traffic at external station i,
PTKS; = percentage of trucks excluding vans and pickups
al external station i,
PPS, = percentage of vans and pickups at external sta-
tion i, and
POP = population inside the cordon area,




E-E Goals — NCHRP 365 Method

through-trips
»Figure out percentageofE-E-trips
e Figure out distribution of E-E trips



Interstate:

¥, = =2.70+0.21 x PTTDES,

+67.86 x RTECON, (3-2)

where

¥, = percentage distnibution of through-trip ends
from origin station i to destination station j,

PTTDES, = percentage through-trip ends at destination
station f,

RTECON, = route contimuty between stations 7 and .
| = Yes, 0 = No, and




E-E Goals — NCHRP 365 Method



E-1/1-E Goals — NCHRP 365 Method

e Figure out number of E-I/I-E trips
e Splitinto trip purposes (HBW, HBO, NHB)



e Subtract E-E Trips from count < E-I/I-E Trips

Count: 20,000
E-E Total: - 3,000
E-1/1-E Total: 17,000
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E-1/1-E Goals — NCHRP 365 Method

. | TRVRTS
e Splitinto trip purposes (HBW, HBO, NHB)



TABLE 26 External trip purpose/residency factors for centralized areas'

Trip Purpose Resident Mon-Resident Total
Home-Based Work 12% 4% 46%
Home-Based Other 9 23 32
Mon-Home-Based 11 11 22
Total 3z 68 100

' 2an Juan, Puerto Rico 1990 External Cordon Survey.

TABLE 27  External trip purposefresidency factors for evenly distributed areas'

Trip Purpose Resident Non-Resident Total
Home-Based Work 15% 10% 25%
Home-Based Other 27 23 50
Mon-Home-Based B 17 25
Total 50 &0 100

' San Diego Region,




E-1/1-E Goals — NCHRP 365 Method

" bor of EL/LE tri
ol . HBW. HBO_NHB

- Then, forecast each station...



E-E Goals —iTRAM Method

e Decide which external stations will have
through trips

e Figure out percentage of E-E trips
e Figure out distribution of E-E trips
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iTRAM
ID

48672
48742
48745
48824
48975
48993
49403
49805
49831
49839
49846
49855
49857
49873
49991
49993
49998
118245

TAZ
1003
1000
1000
1027
1023
1025
1033
1009
1017
1017
1016
1020
1020
1015
1010
1011
1010
1036
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E-E Goals —iTRAM Method



E-I/1-E Goals —iTRAM Method

e Figure out number of E-I/I-E trips
e Splitinto trip purposes (HBW, HBO, NHB)



e Subtract E-E Trips from count < E-I/I-E Trips

Count: 20,000 _E_
E-E Total: - 3,000 . n;/
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E-I/1-E Goals —iTRAM Method

. | TRVRTS
e Splitinto trip purposes (HBW, HBO, NHB)



e Run iTRAM Subarea for each trip purpose
separately (HBW, HBO, NHB) to get percentage
of each < E-I/I-E Flow by iTRAM Trip Purpose

* Apply percentages of each trip purpose to
calculated number of E-I/I-E trips



E-I/1-E Goals —iTRAM Method
. e of E/LE
e | B HBO NHB.

= Then, use iTRAM for forecast
year to forecast each station...



External Stations that are not available
in iTRAM

e For smaller
external
stations, use
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E-1/1-E Comparison of Results

TABLE 26 External trip purpose/residency factors for centralized areas'

Trip Purposs Resident Non-Resident Total
Home-Based Work 12% 34% 46%
Home-Based Other 9 23 32
Mon-Home-Based 1 1" 22
Total 32 68 100

' gan Juan, Puerto Rico 1890 External Cordon Survey.

NCHRP 365 Method
Attractions Productions Total
12% 34%
9% 23%
11% 11%

HBW
HBO
NHB

Total 61168

TABLE 27

External trip purposefresidency factors for evenly distributed areas'

Trip Purpose Resident Non-Resident Total
Home-Based Work 15% 10% 25%
Home-Based Othar 27 23 50
Mon-Home-Based B 17 25
Total 50 50 100

' San Diego Region.

HBW
HBO
NHB
Total

iTRAM Method
Attractions Productions Total
13% 13%
25% 28%
10% 11%
62137
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Pros & Cons

NCHRP 365 ITRAM

e Pro: Established method o :
Pro: Spreadsheet ready to Pro: Local data used

use  Pro: Objective forecast
* Pro: Less time-consuming data

e Con: Older equations

e Con: Non-local equations .
. a e Con: More time-
e Con: Limited to smaller

MPOS consuming

e Con: More subjective * Con: Results less
decisions tested by us




Questions?
Comments?
Other methods to share?



