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 Trip distribution is a process by which the 

trips generated in one zone are allocated to 

other zones in the study area. 

 These trips may be within the study area 

(internal-internal) or between the study area 

and areas outside the study area (internal-

external).
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 For example, if the trip generation analysis 

results in an estimate of 200 HBW trips in zone 

10,

 Then the trip distribution analysis would 

determine how many of these trips would be 

made between zone 10 and all the other internal 

zones.

 In addition, the trip distribution process 

considers internal-external trips (or vice versa) 

where one end of the trip is within the study 

area and the other end is outside the area. 
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 Several basic methods are used for trip 

distribution. Among these are:

- Gravity model

- Growth factor models

- Intervening opportunities model

 The gravity model is preferred because it uses 

the attributes of the transportation system and 

land-use characteristics and has been 

calibrated extensively for many urban areas. 
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 The gravity model has achieved virtually 

universal use because of its simplicity, its 

accuracy, and its support from the U.S. DOT. 

 Growth factor models, which were used more 

widely in the 1950s and 1960s, require that the 

origin-destination matrix be known for the base 

(or current) year, as well as an estimate of the 

number of future trip ends in each zone. 

 The intervening opportunities model and other 

models are available but not widely used in 

practice.
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 The most widely used and documented trip 

distribution model is the gravity model.

 It states that the number of trips between two 

zones is directly proportional to the number of 

trip attractions generated by the zone of 

destination and inversely proportional to a 

function of time of travel between the two 

zones.

 Mathematically, the gravity model is expressed 

as:
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 The values of Pi and Aj have been determined 

in the trip generation process.

 The sum of Pi for all zones must equal the sum 

of Aj for all zones. 

 Kij values are used when the estimated trip 

interchange must be adjusted to ensure that it 

agrees with the observed trip interchange. 

 The values for Fij are determined by a 

calibrating process in which trip generation 

values as measured in the O-D survey are 

distributed using the gravity model. 
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 After each distribution process is completed, 

the percentage of trips in each trip length 

category produced by the gravity model is 

compared with the percentage of trips 

recorded in the O-D survey.

 If the percentages do not agree, then the Fij

factors that were used in the distribution 

process are adjusted and another gravity 

model trip distribution is performed. 

 The calibration process is continued until the 

trip length percentages are in agreement.
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 Figure 12.7 illustrates F values for calibrations 

of a gravity model. (Normally a semilog plot.)

 F values can also be determined using travel 

time values and an inverse relationship 

between F and t. 

 For example, the relationship for F might be in 

the form t–1, t–2, e–t, and so forth, since F values 

decrease as travel time increases.

 The friction factor can be expressed as:

F =  abt e-ct, where parameters a, b, and c are

 based on national data sources.
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 The socioeconomic factor is used to make 

adjustments of trip distribution Kij values 

between zones where differences between 

estimated and actual values are significant.

 The K value is referred to as the 

“socioeconomic factor” since it accounts for 

variables other than travel time. 

 The values for K are determined in the 

calibration process, but it is used judiciously 

when a zone is considered to possess unique

 characteristics. 
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 When should a singly constrained gravity 

model or the doubly constrained gravity model 

be used? 

 The singly constrained gravity model may be 

preferred if the friction factors are more 

reliable than the attraction values. 

 The doubly constrained gravity model is 

appropriate if the attraction values are more 

reliable than friction factors. 

 To illustrate either choice, consider the 

following example:
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