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Trip Assignment 
The trip assignment process determines the route that each vehicle trip takes from a particular origin to 
particular destination. The model selects these routes in a manner that is sensitive to congestion and the 
desire of drivers to minimize overall travel time. It uses an iterative, capacity-restrained assignment, and 
volume adjustments are made that progress towards equilibrium. This technique finds a travel path for each 
trip that minimizes travel time, while taking into account congestion delays caused by the other simulated 
trips in the model. 

The general assignment process includes the following steps. 

• Assign all trips to the links along their selected paths. 

• After all assignments, examine the volume on each link and adjust its impedance based on the 
volume-to-capacity ratio. 

• Repeat the assignment process for a set number of iterations or until specified criteria related to 
minimizing travel delays are satisfied. 

• Calibration of the street network included modification of the centroid connectors to represent 
more accurately the location at which traffic accesses local roads, adjustment of speeds from 
posted speed limits to reflect the attractiveness of the route and the prevailing speed of traffic, 
refinements to the turn penalties files, and application of an additional travel time factor.  

Turn Penalties 
Turn penalties are used to prohibit or add delay to certain turning movements. The Santa Monica model 
prohibits traffic from making turns across impassable medians. In addition, the model is adjusted to reflect 
current traffic condition, such as the one-way streets in Downtown Santa Monica, and the turn prohibition 
to Olympic Boulevard, and Colorado Avenue. In addition, the model does not allow U-turns in order to 
avoid counter-intuitive traffic routing. Information on prohibited turns was provided by the City and 
supplemented with field surveys. Turn penalties may be in effect during the entire day, during one or all 
peak periods. 

Feedback Loops 

The City of Santa Monica model includes a feedback loop which returns to the trip distribution step after 
the traffic assignment is complete. During the feedback process only the AM and MD vehicle trips are 
generated and assigned to the network. Once the feedback loop is complete, the demand from the other 
time periods is calculated and assigned to the network. The required number of feedback loops is 
determined by looking at the change between the congested travel times from subsequent loops. Once the 
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Validation Results 
Model volumes were compared to existing traffic counts at 222 individual count sites for daily, peak period, 
and peak hour validation. Of these count locations, 181 locations are within boundary of the City and 41 
locations are in the buffer area surrounding the City. Additionally, 16 screenlines were drawn using the 
arterial segment counts. Screenlines are imaginary boundaries drawn across a street network to determine 
the total volume crossing the boundary. Screenline accuracy determines whether the volume moving across 
the model area is consistent with he observed volumes. The screenlines and count locations used to validate 
the City of Santa Monica model are shown in Figure 6. List of screenlines presented in Table 12. 

The correlation efficient estimates the overall level of accuracy between observed traffic counts and the 
estimated traffic volumes from the model. These coefficient ranges from 0 to 1, where 1 indicates that the 
model perfectly fits the data. The percent root mean square error (RMSE) is the average of all the link-by-
link percent differences, and it is an indicator on how far the model volumes are away from counts expressed 
as a percent. It is a measure similar to standard deviation in that it assesses the accuracy of the entire model. 

Static validation statistics was computed for all four assignment periods plus a daily volume estimate. The 
results are shown in Table 13, Table 14, and Table 15. Based on the results shown in the tables, the model 
is considered to be statically validated for all time periods. 

  


























































