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Introduction
Congestion measurement is one of most pressing 
issues associated with transportation performance 
management. Recurrent congestion is mainly 
caused by routine traffic volumes at specified 
locations whereas non-recurrent congestion is due 
to traffic crashes, inclement weather, lane 
closures due to construction, and other special 
events. Understanding the relative magnitude of 
recurrent versus non-recurrent congestion is 
critical to the selection of appropriate 
countermeasures and proper allocation of 
resources for congestion alleviation.

The purpose of this study is to estimate the 
location and magnitude of recurrent and non-
recurrent congestion in the Birmingham 
metropolitan area in order to develop strategies 
to address and mitigate these congestion impacts 
when they do occur.

Methodology
• The HERE dataset was used to study congestion 

patterns along five interstate corridors in the 
Birmingham, AL region. 

• The 2016 data were analyzed using the Standard 
Normal Deviate (SND) method to calculate non-
recurrent and recurrent congestion. 

• Hourly traffic volumes were obtained by using 
average growth factor in order to form 5-min 
traffic volume. Average speeds and standard 
deviations were calculated at the same interval 
to determine Standard Normal Deviate (SND) 
that shows deviation from the mean. 

• A threshold value of SND equal to -1.5 was used 
to identify whether the congestion was a. 
recurrent only or b. a mix of recurrent and non-
recurrent congestion. 

• An SND value less than -1.5 indicated that 
speeds were below normal congestion levels 
and implied congestion being a mix of recurrent 
and non-recurrent congestion.

Discussion
Analysis on five interstates in the Birmingham 
metropolitan area revealed that non-recurrent 
congestion is more significant than recurrent 
congestion along two of the study corridors, 
namely I-20 and I-459. The maximum non-
recurrent congestion occurred along the I-20 
corridor whereas the maximum recurrent 
congestion occurred along I-65. Considering all 
6 corridors combined, non-recurrent 
congestion in the study area accounted for 
46.4% of total congestion and recurrent 
congestion for 53.6%.

Conclusion
This study developed and applied a 
methodology for characterizing the type of 
congestion. The findings can be used by local 
transportation agencies to better understand 
local congestion patterns and contributing 
factors and develop appropriate 
countermeasures to mitigate them. 
Quantification of recurrent and non-recurrent 
congestion can also assist transportation 
decision makers to prioritize corridors on the 
basis of congestion type and impact and 
allocate available resources to improve 
network operations accordingly.

Results

Results of the Sensitivity Analysis for SND Threshold

SND Threshold Value -1.3 -1.5 -1.7 -1.9 

AM
Actual # of incidents 14 14 14 14 

Incidents confirmed 12 12 10 10 

Detection rate (%) 85.71 85.71 71.43 71.43 
PM

Actual # of incidents 11 11 11 11 

Incidents confirmed 10 10 9 9 

Detection rate (%) 90.10 90.10 81.80 81.80 
Total

Actual # of incidents 25 25 25 25 

Incidents confirmed 22 22 19 19 

Detection Rate (%) 88.00 88.00 76.00 76.00 
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Fig. 1 Avg. Recurrent Congestion, Birmingham, 2016

Fig. 2 Avg. Non-Recurrent Congestion, Birmingham, 2016

Road % NRC % RC

I-20 61.2% 38.8%

I-459 50.2% 49.8%

I-20/59 47.4% 52.6%

I-22 46.7% 53.3%

I-59 39.2% 60.8%

I-65 33.7% 66.3%

% RC and NRC along 6 Birmingham corridors


