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Current Challenges…
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• Long distance travel important to statewide model but relative rare, particularly in HH travel surveys

• Non-resident visitor travel completely missing from HH based surveys

Fix It!
• Fill in with Big Data

Me



Two Case Studies • Former model based on enumerating large sample 2001 NHTS

• No treatment of short distance trips made on long distance tours

• No custom survey data available

• No pre-specified 3POD vendor
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Arizona

Ohio

• Former model based on custom long-distance survey

• LD survey had no stops on tours, just ultimate destination

• Visitor model pieced together from resident models and a tourism survey

• No treatment of short distance trips made on long distance tours

• New LD survey and large sample HTS available

• StreetLight the specified 3POD vendor



Arizona
• Selected Replica Data

• Provides synthetic HHs and persons 

allowing HH based models

• Developed trip-based models with 

trip generation and purposes 

consistent with short distance 

models

• Allows for shared model components 

where the two have similar 

characteristics

• Replica allows easy identification of 

residents/visitors, short/long 

distance so that each travel market 

not captured in the NHTS based 

short-distance resident model can be 

modeled separately

• Various challenges to overcome… 4

Long distance trips



Regional Boundary Issue
• Replica’s data simulation is by region, we used the 

southwest region, but long-distance trips 

exceeding that region won’t be available

• CA, CO, NV in different regions, however, there are 

buffer area trips

• Tested vs. Replica’s national data product (which 

doesn’t have all the disaggregate detail)

• Decided it was ok to proceed especially 

considering, 3POD trips don’t tend to be 

exceedingly long due to the existence of incidental 

stops

• However, the Mexico border was another story…
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Distribution of trip ends available in SW Region



Synthesized Mexico IX/XI aggregate trips

• The LD model will rely on a two level Fratar/Gravity Type Distribution common in LD models due to the secondary 

impact of travel impedance which results in TLFD that is not monotonically decreasing

• So, we need a base year complete aggregate distribution to start with for the Fratar component

• Created a temporary IE/EI model with accessibility to cordon in the trip generation on the US cordons

• Applied to Mexico cordon to generate synthetic trips to add to seed distribution
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IX/XI Accessibility Accessibility at Mexico cordon Resultant trips to add



Other Issues
• We also had to be careful with the Replica truck 

data at the border crossing

• Trucks dray from the border to warehousing and 

then repackage before rest of US tour

• Needed to carefully compare traffic count locations

• Also had typical double and triple cordon crossing 

and external station gap issues found in all 3POD 

(and old-style cordon surveys)…
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Note the lack of cars in the Replica totals

Warehousing at Nogales truck crossing



Cordon Based Model Issues

• Queried Replica using both 

external zones and cordon zones

• Identified leakage caused by 

missing cordon zones and added 

them

• Identified trips crossing cordons 

multiple times
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Trips crossing cordon in TAZ based query but not in cordon query



Compared to NHTS to Ensure Compatibility
• SD Resident model updated from NHTS, want the LD/Visitor models to be in scale and not have definitional difference

• Generated a Replica SD Resident model and compare to the NHTS model

• Compared well
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Short Distance NHB Xclass Models



Compared to NCHRP 735 Transferable Parameters
• Compared well

• Thus, the rates coming out of the 3POD match expectation but with this data we get enough to do things such as…
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Regression Attraction and Visitor Generation Models

• Regression on counties (TAZ too unstable)

• Attraction variables different from those seen 

in regional travel models

• Also get non-resident visitors including short 

and long distance (modeled separately) II trips
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Ohio

• A new long-distance survey is available which was obtained via GPS capture 

• Includes all trips over 50 miles (but not shorter trips on such long-distance tours) 

• Also misses start/end of tours due to necessary GPS latency in 6-month long survey

• Only includes trips for those HH members participating by GPS device which introduces additional challenges

• Also have a very large (25K) traditional HTS which may contain substantial full detail LD trips

• SD resident models are ABM, desire to incorporate as much travel in the HH activity as possible

• StreetLight Prespecified as the 3POD

• Avoids the regional boundary issues of Replica

• Lacks disaggregate HH level data, in particular, can’t separate residents/visitors with standard StreetLight interface, need special help 

from StreetLight staff

• Result…

12



We are embarking on a fairly complex data analysis exercise 
to separate out the various market segments
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Residents

Visitors/Residents?

Externals

Can 

activity 

be 

modeled 

in 3C?

What 

about 

destination 

subtours?

Refactor to PA format, 

visitor/resident, 

near/away from home 

with zonal analysis

Model in 3C

Parse long vs 

short and 

aggregate county 

and TAZ

No

No

Yes

Yes

HB Tours

Regression trip 

generation at 

county & TAZ 

levels

Cross Class trip 

generation

Attractions

Productions

Regression trip 

attraction at TAZ 

level using 

traditional external 

treatment

Parse externals and 

modal trips using pass 

through polygons on 

ext. routes and modal 

terminals

External/

Modal

Internal

Accessibility

Fratar base year 

SL TAZ OD 

(potentially do 

bilevel county/TAZ 

as above)

HH Survey LD Survey

StreetLight

Network
Highway 

Counts and 

Modal 

Ridership

Productions

Attr

Fratar base 

year SL county 

OD

Gravity 

suballocation 

to TAZ

TOD, 

occupancy, 

income 

dimensions for 

assignment

County sum

Extra Tour Details if Needed
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