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NON-MOTORIZED LATENT DEMAND ANALYSIS

The objective of the development of the Non-Motorized Latent Demand Model in 2008 was to
produce a decision tool that would allow planners and engineers to determine the real need for
walking and bicycle facilities within the Nashville region. At the macro level, this is a regional
pedestrian and bicycle model that incorporates the entirety of the transportation planning area of
the Nashville region. The whole Nashville Area MPO (Davidson, Rutherford, Williamson, Wilson,
Sumner, Robertson, and Maury Counties) is included in this model. However, it is very much a
microscopic model, producing a fine-grained, parcel-level analysis of walking and biking trip
making demand.

TRIP MODEL

The latent demand trip model uses land use, household data, employment data, and proximity
data for every parcel in the study area to predict the trip making characteristics of each individual
parcel. The model is based on data from national and local sources such as the 2009 National
Household Transportation Survey and Nashville MTA’s On-Board Survey conducted in 2006. The
trip model uses eight specific trip types for walking and five trip types for cycling which include
travel to school, travel to recreation, travel to shop, travel to work, travel to errand, walk to transit,
walk from transit, and walk from parking. While most of the trip types originate from households,
there are some trip types that are assumed to originate from places of employment and transit
stops. Each predicted trip is attributed to the originating parcel.

To estimate the walking or cycling trips for a parcel, a few key pieces of information must be
known; specifically, the number of households within that parcel, employment, and the minimum
distance to the nearest school, retail area, transit stop, and recreational facility must be known for
each parcel. In addition to parcel-specific data, the model requires information relative to
employment proximity and significant parking structures.

In order to quantify the walking and cycling potential of a parcel, the aforementioned minimum
distances are used to predict the probability that a person would make a walking or cycling trip
for the identified trip purpose. These probabilities are developed using data from the 2009
National Household Travel Survey and reflect the decreased likelihood of making a non-motorized
trip with increasing trip distance.

The result of the equation for each trip type is the expected number of walking and bicycling trips
by trip purpose. These trips are reported individually by trip type and are also summed to obtain
the total number of one-way walking and bicycling trips on a typical work/school day. It is important
to note that the trips produced by the model assume ideal facilities and connections; as such, the
trips calculated by the model are a combination of both unrealized and realized trips. Where
facilities currently exist, the trips shown by the model likely represent actual trips; conversely,
where facilities presently do not exist, the trips shown for each parcel represent potential trips that
could be made if facilities were constructed.

The results of the non-motorized model can be reported on a parcel level as well as by blocks or
neighborhoods. In addition, the trips can be aggregated to a street network to allow a roadway
segment analysis of non-motorized trips. The demand for walking and biking trips per quarter mile
grid for all eight of the trip types is shown in Figure 1.
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Figure 1 shows the most concentrated areas of walking and biking trips where they would be
expected. Areas in Davidson County such as the Vanderbilt campus, Downtown, East Nashville,
and the Nolensville Road corridor all show increased levels of non-motorized activity. Core areas
of the surrounding counties such as Murfreesboro, Franklin, Lebanon, Hendersonville,
Springfield, and Columbia also show concentrations of walking and biking activity. It is within
these areas that mixtures of commercial, office, and retail land uses can often be found within
close proximity to residential neighborhoods and higher density housing such as apartments,
increasing the potential for non-motorized trips.
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Figure 1: Non-Motorized Latent Demand Model Results for MPO Area
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FUTURE LAND USE IMPACTS ON NON-MOTORIZED DEMAND

One of the applicable features of the non-motorized demand is its usefulness in examining the
impacts on walking and bicycling demands, spurred by growth within a community. As such, an
analysis of future non-motorized demand was conducted using data for a 2040 horizon year.

Because the model is dependent on households and employment at the parcel level,
CommunityViz outputs were used to allocate future growth in people and jobs. Similar to the base
year model, there were eight specific trip types for walking and five trip types for cycling which
include travel to school, travel to recreation, travel to shop, travel to work, travel to errand, walk
to transit, walk from transit, and walk from parking. However, the minimum distances to some of
those destinations could not be determined for the future scenario; such destinations included
schools, parks, transit stops, and parking facilities. As such, the future trip generation for those
purposes was only impacted by growth in population and employment and not by decreased
walking or biking distances to those attractions.

The resulting non-motorized demand for 2040 is shown in Figure 2 with summary results
presented in Table 1 below. It can be seen from Figure 2 that Davidson County shows a growing
intensity of non-motorized trips compared to surrounding counties, which seem to have more
dispersed trip-making. Additionally, suburban cities within the MPO area (e.g., Franklin,
Murfreesboro, Mount Juliet, and Hendersonville) show a growing intensity of trips, similar to
Davidson County.

Table 1: Model Comparison

Households 569,254 972,647 +71%
Population 1,449,737 2,528,351 +74%
Employment 688,012 1,452,789 +111%
Walking Trips 692,709 1,065,365 +54%
Biking Trips 34,350 64,066 +87%
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Figure 2: Non-Motorized Latent Demand Model Results for MPO Area in 2040
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PHYSICAL ACTIVITY ASSESSMENT

In addition to predicting the quantity of walking and biking trips within the MPO area, a separate
analysis was conducted to estimate the minutes of physical activity that could be realized from
these trips given the presence of ideal facilities and connections. National data was used from
the 2009 NHTS to determine the average duration of walking and biking trips by trip purpose.
Based on these calculations, the minutes of physical activity for each non-motorized trip were
summed and allocated to the quarter-mile grid system. This was ultimately done to aid the MPO
in evaluating potential investments in non-motorized modes and the associated benefits of
increased physical activity.

Since walking and biking trips for the purpose of recreation tend to be longer on average, they
have a significant effect on the minutes of physical activity in an area. In order to analyze the
results of this analysis, the trips made and minutes of physical activity incurred for recreational
trip purposes were identified separately. This allows for analysis of both utility and recreational
trips independently when examining their contributions to minutes of physical activity generated
within the MPO area. Table 2 below shows the hours of physical activity by county for the MPO
area. Figure 3 and Figure 4 below also show the intensity of physical activity anticipated within
the 7-county area excluding recreational trips and including recreational trips, respectively.

As expected, the areas with the most walking and biking potential, as predicted by the non-
motorized latent demand model, also show the highest concentrations of physical activity
generated by those trips. The difference in intensity of non-motorized travel when recreational
trips are included can be seen between the two figures below.

Table 2 Physical Activity Assessment

County Hours of Physical Activity Hours of Physical Activity
Excluding Recreational Trips Including Recreational Trips

MPO Area 82,473 179,853
Davidson 42,347 92,340
Maury 3,660 7,271

Robertson 2,257 4,507

Rutherford 14,199 28,426
Sumner 6,150 16,079
Williamson 9,969 22,066
Wilson 3,891 9,165
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Figure 3: Hours of Physical Activity Excluding Recreational Trips
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Figure 4: Hours of Physical Activity Including Recreational Trips

Legend
Physical Activity Including Recreation
I < 1 hour
- 1-5 hours

5 - 10 hours
- 10 - 50 hours
- > 50 hours

DRAFT 1/27/15 Page | 8



	2014 Regional Bicycle & Pedestrian NonMotorized
	2014 Regional Bicycle & Pedestrian:�Non-Motorized Demand�Physical Activity Assessment

	Non-Motorized Tech Memo_Draft012715


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



