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Introduction 

In conjunction with the release of the Transportation Concept Report (TCR) Guidelines, this document 
will serve as a basic introduction to using the California Department of Transportation (Caltrans) 
Performance Measurement System (PeMS) for obtaining performance measure data to use in Districts’ 
Transportation Concept Reports (TCR’s).  This guide is intended to be a resource for District personnel 
who need assistance navigating and finding data in PeMS.  The guide will work best for existing users of 
PeMS and those that have taken a formal introductory PeMS training course.  New users may also find 
the guide useful, but participation in Caltrans-sponsored PeMS training is recommended.  For any 
questions regarding PeMS, please call the PeMS Coordinator, Jane Berner, in the Headquarters Division 
of Traffic Operations at 916-654-2843. 
 
Keep in mind that PeMS is just one tool for obtaining performance measure data for TCR’s, and it is most 
useful for obtaining data for urban area freeways.  Districts should always consider all of their data 
sources and choose the best available.  This guide focuses on what data are available in PeMS and how 
to access that data, but it is not meant to discourage the use of other reliable data sources. 
 
For consistency, this guide will use District 3 US-50 TCR segment 6 from Sunrise Avenue to Folsom Blvd. 
(Caltrans postmiles 12.50 to 17.01 and absolute postmiles 17.80 to 22.58) in most examples. 
 

A Few Tips Before You Start Using PeMS 

Absolute Postmiles 

PeMS uses postmiles to identify locations on state highways.  The system uses two types of postmiles: 
jurisdictional (Caltrans) postmiles and absolute postmiles.  Caltrans postmiles are assigned to physical 
boxes and geometric features on freeways when they are built.  Caltrans postmiles re-set to zero at 
every county line.  Once these postmiles are assigned, they do not change except in the area where 
there is an alignment change.  This means that when freeways are lengthened or shortened through 
reconstruction, the postmiles downstream and upstream of the construction area are not changed, even 
though the distance from the county line has changed.  Instead, equations are used, from which true 
distance can be determined.  PeMS converts Caltrans postmiles into absolute postmiles.  Absolute 
postmiles reflect the actual distance along a freeway from its beginning to its terminus.  These postmiles 
change as the length of the freeway changes.  PeMS uses absolute postmiles to compute the distance 
between detectors.  This distance it used to calculate spatial performance measures.  As most 
performance measures for TCR’s are obtained on a spatial data level, it’s important to remember to 
convert Caltrans postmiles to absolute postmiles in order to produce queries that align correctly with 
your TCR segments.   
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To convert Caltrans postmiles to absolute postmiles, click on View Crossings under the Postmile Range 
field found on most spatial data PeMS reports. 
 

 
 
When the View Crossing window appears, find the Caltrans postmile under CA PM and find the 
corresponding Absolute postmile under Abs PM.  In this example, the TCR segment limits are Sunrise 
Blvd to Folsom Blvd in Sacramento County, so the Abs postmiles of 17.80 to 22.58 will be used. 
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The “About This Report” Link 

When users access PeMS to obtain summary statistics, there is a link next to the title of the data being 
shown called About This Report.  This link provides details about how the data in that specific report 
page are calculated.  
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Navigation in PeMS for TCR Performance Measures 

Most TCR performance measures are found by first navigating to the district and freeway page for the 
freeway being analyzed.  To do this, start on the PeMS statewide home page and click on the Jump to 
default district under the Quick Links section on the left panel of page and select your district. 
 

 
 
This will take you to your district’s home page. 
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You can see from these screenshots that the statewide home page and district home pages look almost 
exactly alike.  You know you are on your District home page when you see the name of your district in 
the upper left of the screen, below the CT PeMS logo, and the map image is centered on your District.  
You are on the statewide home page when you see State of California underneath the CT PeMS logo, 
and the map shows the entire state. 
 
Once on your district’s home page, hold your mouse over the Facilities & Devices pull-down menu and 
click on Freeways. 
 

 
 
On the Facilities & Devices > Freeways page, find the freeway to be analyzed.  Note that PeMS only 
allows you to view data for one freeway direction at a time.  In this example, we will analyze US-50 in 
the eastbound direction, and then do the same analysis for the westbound direction.  Clicking on the 
#VDSs (VDS stands for Vehicle Detector Station) link under the Detection header takes you to a page 
that is the jumping off point for doing both spatial-level and detector-level analysis.  In this example, the 
#VDSs number (“101”) for US50-E is selected. 
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This will bring up the Facilities & Devices > Field Elements > Stations page for the district and freeway-
direction selected. 
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Most data queries can be started from this page and it will be the starting point for most examples in 
this guide.  From this Facilities & Devices > Field Elements > Stations page, we will be using the pull-
down toolbar that runs across the top of the page to access data reports.  The “Performance” pull-down 
menu is where performance measure reports are located. 
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Finding Detection 

Before extracting any data from PeMS, it is a good idea to first understand if and where automated 
detection is located on your TCR freeway, and to explore the health of that detection.  There are several 
ways to find the location of detection on a TCR segment.  The first method is to view a list of vehicle 
detector stations (VDS). 

Viewing a List of Vehicle Detector Stations 

 
 

 The list of VDSs on a freeway-direction is found on our jumping off page described in the 
previous section: the Facilities & Devices > Field Elements > Stations page.  By default, the 
Postmile Range is set as the maximum range within the district.  To narrow the search to a 
specific TCR segment being analyzed, enter the segment absolute postmiles into the Postmile 
Range fields. 

 In the Station Types field, select only HOV and Mainline detection as these are the detector 
stations that will be used to calculate performance measures.  However, if you have an interest 
in looking at ramp data or connector data, note that you can also determine where those types 
of detector stations are located by checking those boxes. 

 Click View Table to refresh the report to show only the detection that meets the new 
parameters you entered. 

 Which Day should you enter when running this report?  This depends on the time range for 
which you want to extract data.  Data from these automated detectors are brought into PeMS in 
real-time, so data will be available up to about five minutes ago.  Therefore, you can use very 
recent data for your TCRs.  You may want to begin by looking at this report with the Day = 
today’s date.  Since PeMS has data available for every day of the year, in many cases you may 
want to extract data from the past year or even multiple years (depending on if there are certain 
factors like economic trends or construction activities that will influence the time range in which 
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you want to analyze data).  Therefore, you can also view the list of VDSs that were present at 
the beginning of the period for which you will be extracting data.  In our example here, we 
chose June 1, 2011.  If you notice a large difference in the number of VDSs present from your 
oldest date to today, you may want to select a few random dates in between, to get an idea of 
how and when VDSs were deployed over the period of your analysis.  Remember, every time 
you change the Day, click on View Table to refresh the report. 

Viewing Vehicle Detector Stations on a Map 

Another method for viewing detection is in the Inventory Map, which is a useful method for getting a 
quick idea of where different types of detection (mainline, HOV, ramps) are located spatially. 
 
To arrive at the Inventory Map page: 

 From the PeMS home page, use the Quick Links to go to the default page for your District 

 From the District home page, click on the inventory link located underneath the map image on 
the upper left of the page to be taken to the Inventory Map centered on your district 
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This is the Inventory Map: 
 

 
 

 Use the section on the left side of the Inventory Map page to select types of detection to 
display.  Here only mainline detection is selected (the red icons).  For TCR analysis, HOV 
detectors may also be considered and you can determine where HOV detection is located by 
turning on the HOV VDSs (orange icons). 

 To navigate within the page to the area or segment being analyzed, use the standard Google 
methods for panning and zooming. 

 Note that Traffic Census Stations can also be viewed on the Inventory Map, and choosing a 
Traffic Census station from the Inventory Map is a good starting point from which to evaluate 
Traffic Census volumes and AADTs. 

 
Both the map and the list of VDSs are good tools for understanding what data are available in PeMS for 
your TCR.  If you see that there is no detection on some of your TCR segments, you know right away that 
there will not be automated data available in those areas and you will need to rely on Traffic Census 
data or other data sources for your TCR.  If you see there is detection present, you will know that you 
should continue using PeMS to analyze the data from those detectors. 
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Data Quality (% Observed) 

It is important to analyze the quality of the detector data available on your TCR segments.  PeMS runs 
diagnostics on all of the detector data it receives and calls the data either “good” or “bad.”  For any data 
that are deemed “bad” (either no data are received or the values fall outside of reasonable 
expectations), PeMS removes that data and replaces them with estimated, or imputed data.  When you 
see the % Observed value for a data report, it refers to the amount of good data – the data directly 
observed by the detectors.  The remaining percentage is imputed.  So, if the % Observed is 100, all of the 
data were deemed good and you are viewing only data directly from the detectors.  If the % Observed is 
0, all of the data were deemed bad and the data are all imputed.   
 
Caltrans does not have a standard rule of thumb regarding what percentage of data needs to be “good” 
in order to use it.  Certainly, anything over 90% is quite reliable.  In the range of 60% - 90%, the data are 
probably still relatively accurate, but some additional scrutiny is a good idea.  Below this level, your 
professional judgment as to the likely accuracy of the data is very important, and you may want to 
discard any data below 50% or 60% or some other threshold that you feel is reasonable.  Because data 
are collected every day of the year from these real-time detectors, even if data quality is poor for a 
certain period of time, there could still be more good data than one would get from doing manual data 
collection or using Traffic Census data (although these are also valuable resources).  
 
When analyzing data in PeMS, it is always important to think about if the values you are analyzing make 
logical sense and if they are close to what you expected, with your knowledge of the facility.  If you see 
any data that are quite different from your expectations, please share your findings with Jane Berner 
(jane_berner@dot.ca.gov), the PeMS Coordinator in HQ.  She can help you investigate anomalies. 
 
PeMS has a number of reporting tools for assessing data quality and we will review some of them here. 
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To arrive at this page: 

 From the Facilities & Devices > Field Elements > Stations page click on Data Quality > Data 
Fidelity > % Observed 

 Change Granularity from Day to Week 

 Enter a date range in the From and To Fields (maximum 1 year).  Start by looking at the two 
most recent years (i.e., run the report for 2011 and then for 2012). 

 Enter the absolute postmiles in the Postmile Range field 

 Click on Draw Plot to view a graph of data quality or click View Table to view in table form. 
 
This report gives you a quick picture of how well the detectors on your TCR segment have been 
functioning in recent years.  You may see certain weeks/months where the % Observed was low 
(meaning that detector health was bad and PeMS had to impute, or estimate, a large percentage of 
data).  Make note of those time periods.  It will be wise to exclude them from your analysis.   
 
Another method for obtaining a quick picture of detector health is to use the Performance Map. 
 
To arrive at the Performance Map page: 

 From the PeMS home page, use the Quick Links to go to the default page for your District 

 From the District home page, click on the Performance link located underneath the map image 
on the upper left of the page to be taken to the Performance Map centered on your district 

 

 

This is the Performance Map: 
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Under Freeways, you can choose Detector Health from the Select Layer pull-down menu.  This will color-

code the VDSs in the map display according to their health.  You can change the date on the report to 

view detector health at different points in time.  Green means the detector health is good, red means it 

is bad, and yellow/orange mean some good data and some bad data are being received from the 

station. 
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Annual Average Daily Traffic (AADT) 

PeMS calculates Annual Average Daily Traffic (AADT) by freeway-direction and by station type (Mainline, 
HOV, etc.).  The Caltrans Volumes Book is a commonly used resource for obtaining AADTs.  PeMS can 
supplement the Volumes Book in that it can typically provide more recent AADTs than the Volumes 
Book.  This is because the VDS data are available in real-time and PeMS calculates AADTs for the most 
recent 12 months at the end of every month. 
 
Analyzing both the Volumes Book and PeMS will provide the richest picture of AADT.  Note that the 
AADTs in the Volumes Book are presented for the whole freeway (both directions), while PeMS 
calculates AADTs one direction at a time.  It is necessary to add the PeMS AADTs from both freeway-
directions (and, if there is an HOV lane present, add that AADT as well) to get the value that can be 
compared to the Volumes Book. 
 

 
 
To arrive at this page: 

 Review the “Navigating in PeMS for TCR Performance Measures” section of this guide to learn 
how to get to the Facilities & Devices > Field Elements > Stations page.  From that page, select 
Performance > Planning Analysis > Spatial AADT from the pull-down tool bar. 

 Enter the starting month to query one year of AADT data.  In our example, we picked the 
Starting Month of Jan 2011, meaning that the results will be the AADT from Jan 2011 – 
December 2011.  You may want to pick a few Starting Months (for instance, Jan 2011 to get the 
AADT for calendar year 2011 and Jan 2012 to get the AADT for calendar year 2012) to see how 
AADT has changed over time  

 Enter absolute postmiles in the Postmile Range fields 

 Click the blue “View Table” button to view AADT values in the segment.  Note that PeMS 
calculates AADTs in a variety of ways, per AASHTO guidelines.  Read the “About This Report” 
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information for details about each calculation.  The Arithmetic Mean is the most straightforward 
calculation, but it is also one of the least stringent in terms of data quality.  We recommend you 
compare the various values for each location and use your judgment as to the best value for 
your overall segment.  You will also see that some of the fields are blank in this report.  If a field 
is blank, the data from that VDS did not meet the data quality standards required for the 
particular calculation. 

 Note that, any time to change the report parameters (e.g., the Starting Month, Station Type, or 
the Postmile Range), you must click “View Table” or “Draw Plot” to refresh the report data. 

 Click on “View opposite direction of travel” on the left panel of the page to get AADT values for 
the same freeway segment in the opposite direction (Tip: make sure your postmile range is still 
correct once you are on the opposite direction report). 

 Make the Station Type be HOV instead of Mainline to get the AADT for the HOV lane (if present) 

 We recommend using the blue “Export to .XLS” button to download data you will use in your 
TCR’s. 

 

 
 

 Downloading your data to Excel enables you to have the data on your desktop or a shared 
server without having to retrieve the data through the Internet again.  We recommend creating 
an electronic file folder for all of the PeMS (and other) data you use in your TCR’s so that you 
can find it all in one place and have it for future reference. 

 

 
 

 You will find that downloading PeMS data to Excel can also help you remember how you 
obtained the data, should you find the data months or years later.  PeMS downloads make two 
Excel worksheets, one with the actual Report Data, and one that says Report Description.  The 
Report Description worksheet tells you about the report you ran in PeMS, what parameters you 
used, and provides a URL that will take you back to that report page. 
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Level of Service (LOS) 

PeMS calculates Level of Service (LOS) but please note that PeMS does not incorporate the corrections 
needed for heavy truck flow as specified in the Highway Capacity Manual.  PeMS does not have the 
metadata about the freeway available to make those computations.  PeMS does create a Level of 
Service –Time of Day Report that is useful in order to view a graphical representation of LOS along a 
particular TCR segment by hour of day.  For this report, it is probably best to look at weekdays only 
(uncheck Sunday, Saturday, and Holidays) to get an idea of LOS on weekdays without having the 
weekend data influence the results. 
 

 
To arrive at this page: 

 From the Facilities & Devices > Field Elements > Stations page click Performance > Level of 
Service > Time of Day 

 Enter From and To dates for the query.  This report allows a maximum date range of one month.  
You might evaluate a few different months over the last year. 

 Select the days of week to query in the Include Days section. 

 Enter absolute postmiles in the Postmile Range field. 

 Click Draw Plot.  We can see that, in this example, in the peak afternoon hours of 4pm and 5pm, 
LOS D (dark blue) seems to be the most common LOS.  To view the data behind this table and 
confirm the percentage of vehicles experiencing each LOS by hour, click View Table. 

 You may view LOS for the Mainline (i.e., mixed flow lanes) and for the HOV lane separately or 
together (to view them together, choose VDS Type: All) 

 Click “View opposite direction of travel” to view the same report for the same freeway in the 

opposite direction.  
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Vehicle Miles Traveled (VMT) 

 

 
To arrive at this page: 

 From the Facilities & Devices > Field Elements > Stations page click Performance > Aggregates > 
Time Series 

 Enter month in the Granularity drop down box (this report can also be run at a daily, hourly or 
weekly level).  Daily, weekly and monthly reports can be run for a maximum of one year.  Hourly 
reports can be run for a maximum of one month. 

 Enter From and To dates for the data query.  We will look at a full calendar year. 

 Enter absolute postmiles in the Postmile Range fields 

 Confirm the Quantity drop down is on Vehicle Miles Traveled (VMT) 

 Click Draw Plot to see VMT graphically or View Table (shown) to view the data in tabular form.  
The table shows you the annual total VMT in addition to each month’s value. 

 Click Export to .XLS to download the data to Excel 

 Click “View opposite direction of travel” to run the same report in the opposite direction. 
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Peak Hour / Peak Period VMT 

For Peak hour and Peak Period VMT, change the report to Performance > Aggregates > Time of Day by 
using the Performance pull-down menu.   
 

 
 

This report enables you to evaluate minimum, average (mean), and maximum VMT by hour of day over 
a month.  You may want to evaluate a few different months of year and review weekday versus all days 
of the week VMT. 
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Daily Vehicle Hours of Delay (DVHD) at 35 and 60 mph 

 
 
To arrive at this page: 

 From the Facilities & Devices > Field Elements > Stations page click Performance > Aggregates > 
Time Series 

 Enter Day in the Granularity drop down box.  This report can also be run at an hourly, weekly, 
and monthly level.  Daily, weekly, and monthly reports can be run for a maximum of one year.  
Hourly reports can be run for a maximum of one month. 

 Enter From and To dates for the data query 

 Enter absolute postmiles in the Postmile Range fields 

 Select days to include in report.  For this report, Weekends and Holidays are deselected. 

 There are two Quantity drop down boxes.  Select Delay (V_t=35) and Delay (V_t=60). 

 Click Draw Plot to view data graphically or View Table. 

 In order to calculate average daily vehicle hours of delay (DVHD), click the Export to .XLS button.  
An Excel spreadsheet will be produced that lists all the individual DVHD’s over the selected date 
range.  To find the average DVHD value for the facility, calculate the average of all of the values. 

 
 Back in the PeMS webpage, Click “View opposite direction of travel” to analyze the opposite 

direction of the freeway.  
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Bottlenecks 

 
 
To arrive at this page: 

 From the Facilities & Devices > Field Elements > Stations page click Performance > Bottlenecks > 
Top Bottlenecks 

 Use the drop down menus to choose From and To dates.  The maximum range for this report is 
one year. 

 Select the days to include in the Include Days section.  For this report, we recommend 
deselecting Weekends and Holidays. 

 This report can be run for the AM peak, PM peak, or the middle of the day.  For this example, all 
time periods are selected. 

 Enter absolute postmiles in the Postmile Range field. 

 Click View Table 

 The Blue column headings under Bottleneck Characteristics can be sorted.  We recommend 
sorting by the # Days Active to have the most frequently occurring bottleneck locations listed 
first. 

 The “Avg. Extent (Miles)” column provides the average queue length of the bottleneck. 

 Traffic Operations staff who prepare the Mobility Performance Report (MPR, formerly the 
HICOMP) do bottleneck analysis and do their analysis in the following way: 

o Run the report, as shown above, for one calendar year 
o Sort by # Days Active and download the data to Excel 
o Only consider bottlenecks active at least 20% of the time (or 50 days out of 250 

weekdays during the year) 
o Only consider bottlenecks that are active at least 15 minutes on average, and result in at 

least 100 VHD on average. 

http://www.dot.ca.gov/hq/traffops/sysmgtpl/MPR/index.htm
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 Note that the only information PeMS has for determining bottleneck locations is the locations of 
the detectors.  It looks for large speed drops of at least 20 mph between two stations, with the 
lower speed being below 40 mph, to identify bottlenecks.  But, the true starting point of the 
bottleneck might be between two detector stations.  Therefore, sometimes PeMS will declare a 
bottleneck starting at one detector station, and other times it might declare the bottleneck 
starting at the next upstream or next downstream detector station.  If you see bottlenecks on 
the list that are very close together (very similar postmiles), these might really be the same 
bottleneck.  Use your local judgment to analyze the list and combine bottlenecks as appropriate.  
Also, notice that HOV stations appear on the list.  These will typically have fewer active days that 
Mainline stations, but they demonstrate that sometimes bottlenecks result in congestion across 
all lanes, even the HOV lane.  You may also want to analyze the HOV bottlenecks in relationship 
to their Mainline counterparts. 

 Click View opposite direction of travel located under Quick Links at the bottom left of the page 
to analyze the opposite direction. 
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Peak Hour/Peak Period 

The PeMS software does not calculate the peak hour or peak period for freeway segments, but the flow 
and speed data found in PeMS can be analyzed so that you can estimate when the peak hour or peak 
period occurs. 
 
There are a couple of PeMS reports that can help you in this analysis.  To start, you may want to review 
the Performance > Aggregates > Time of Day report for your TCR segment. 
 
To arrive at this page: 

 From the Facilities & Devices > Field Elements > Stations page click on Performance > 
Aggregates > Time of Day 

 Select a date range of up to a month in duration to query. 

 For the days of week to include in your analysis, you may want to look at weekdays only, or 
compare how weekdays only differs from all days of the week. 

 Enter absolute postmiles in Postmile Range fields 

 Under Quantity select VMT.  Because this is a spatial aggregate report, flow is not a quantity 
that is available because the flow differs across each station.  VMT is basically the spatial flow – 
it is the flow multiplied by the distance assigned to each station. 

 Click Draw Plot or View Table. 

 This is the same report we recommend for finding peak hour/peak period VMT.  By following 
this hyperlink, we see that for the month of December 2012, the peak hour in terms of VMT 
(flow) was, on average, the hour starting at 4 p.m. (16:00). 

 Now, you can also run this report for the Quantity of Q (VMT/VHT).  Q is what PeMS calls speed 
when it is spatially aggregated across stations.  We recommend viewing speed data in addition 
to flow/VMT data because, as we know, when there is severe congestion, flow (or throughput) 
decreases per unit time because vehicles are traveling more slowly.  However, this does not 
mean demand has fallen.  On the contrary, demand is so high that it has caused the system to 
break down.  Looking at speed can help reveal when the freeway is congested.  Delay can also 
be viewed for this purpose. 

 Click Draw Plot to refresh the plot and view what the average (as well as the minimum and 
maximum) Q was by hour over the time range we chose. 
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Looking at the plot of Q, we see that on average, speeds were lower during the 5 p.m. (17:00) hour on 
weekdays in December 2012.  So, we can infer that demand is exceeding capacity at this time, resulting 
in congestion.  Therefore, even though flow is peaking around 4 p.m., the truer peak hour in terms of 
demand is probably closer to 5 p.m.  As usual, you may use the View opposite direction of travel link to 
generate the same report for your freeway segment in the other direction. 
 
Another report that is useful for exploring the peak hour or peak period of your TCR segment is the Long 
Contours report.  This provides a spatial context, instead of just an aggregated context, of flow and 
speed on your segment. 
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To arrive at this page: 

 From the Facilities & Devices > Field Elements > Stations page click on Performance > Spatial 
Analysis > Long Contours 

 Select the year and either month or quarter to query.  This report is best run at a monthly or 
quarterly level. 

 Select Mainline or HOV under VDS type 

 Enter absolute postmiles in Postmile Range fields 

 Under Quantity select Flow 

 Under Days type select Weekdays 

 Click Draw Plot.  This provides a picture of flow by hour of day by postmile.  We can see that 
flow still appears to peak around 4 p.m. (16:00), but now we also know that the highest flow 
values are seen in the vicinity of absolute postmile 20 on this segment. 
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 For the same report, click View Table. 

 A table with values in five-minute increments is displayed.  Move the slider bar at the bottom of 
the screen to the right to view the full 24 hours.  The values are the arithmetic average of the 
selected quantity over the selected month or quarter or year.  This example shows average Flow 
values.  Low flows are in red and higher flows are in green. 

 Click Export to .XLS to download to an Excel spreadsheet for data processing. 

 This report can also be run for Speed and Delay at 35 mph and/or 60 mph by changing the 
search in the Quantity drop down field.  Here we have changed the Quantity to Speed.  Similar 
to the Performance > Aggregates > Time of Day report, this shows speeds falling around the 
5 p.m. (17:00) hour.  You may also want to download this report to Excel so that you can view 
the actual speed values by five-minute period in more detail. 

 

 Click View opposite direction of travel located under Quick Links at the bottom left of the page 
to analyze the opposite direction. 
 

Special note:  the Long Contours report is one of the most data intensive reports in PeMS.  Sometimes 
the report can time out when you run it.  If you ever get a time out error message, try running the same 
report again by clicking Draw Plot or View Table again.  PeMS will remember the query and continue 
running it from where it left off.  It may take a couple of tries but the report should ultimately generate. 
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AADT and LOS for Managed Lanes 

 
 
AADT and LOS for Managed Lanes can be obtained by referring to the previous sections on Annual 
Average Daily Traffic (AADT) and Level of Service (LOS).  Simply change the Station Type selection from 
Mainline to HOV. 
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VMT and DVHD at 30 and 60 mph for Managed Lanes 

VMT and DVHD for Managed Lanes can only be obtained for a pre-defined route and not a user-defined 
freeway segment. 
To start: Use the Quick Links to select a District.  From the District homepage click on Facilities & 
Devices > Managed Facilities > Listing. 
 

 
 
From the Facilities & Devices > Managed Facilities > Listing page, click on the route to analyze. 
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From the Summary > Dashboard page, click Performance > Aggregates, which brings up the 
Performance > Aggregates > Time Series Sum page. 
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From the Performance > Aggregates > Time Series Sum page: 

 Enter the From and To dates  

 Under Granularity, select Day 

 Select the Include Days.  Here weekends and holidays were deselected 

 Under Lane Type select HOV/HOT 

 Under Time Period select Total.  AM peak hour/peak period or PM peak hour/peak period can 
also be selected. 

 Use the Quantity drop down boxes to analyze either VMT or Delay.  The default is VMT, but for 
this example the Delay (V_t=35) and Delay (V_t=60) are selected.  When analyzing VMT, only 
one dropdown box is needed. 

 Click on View Table and/or Export to .XLS for data processing 

 View and analyze the opposite direction by clicking in the Route dropdown box and selecting 
the opposite direction.  In PeMS, Eastbound and Northbound are Primary directions.  
Westbound and Southbound are Secondary directions.  For managed lanes, the Primary and 
Secondary facilities are broken down into segments, also called associated routes.  To 
understand the locations of these segments, click on Summary > Route Listing and search for 
the associated routes and see if there are any that match well to your TCR segments. 
 

 
 

Note that, if you do not find the managed facility routes or segments (associated routes) to be of use, 
you can also try analyzing an individual HOV VDS to represent conditions on the HOV lane in a particular 
TCR segment.  To do this, visit the Inventory Map and select the HOV VDS you want to analyze.  Click on 
its icon in the map to pull up the VDS pop-up window.  Click on the Aggregates link to be taken to the 
Performance > Aggregates > Time Series report.  Here, you can view VMT and Delay for the particular 
station over a date range of your choice and you could apply the appropriate length multiplier (by 
comparing the length of your segment to the length of this VDS, which is found on its Change Log page) 
to extrapolate the results to the full TCR segment.  
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Reliability 

Performance measures for travel time reliability cannot be obtained by the standard method of entering 
absolute postmiles into a PeMS report.  Reliability can be obtained by one of two methods:  Either 
searching for a route previously created by a PeMS user that corresponds with the TCR segment being 
analyzed, or by creating a route in PeMS using intersections that correspond closely with the TCR 
segment. 
 
To search for a route previously created by a PeMS user: 
 
From the PeMS homepage select a District from the pull-down menu under Quick Links. From the 
District homepage select Facilities & Devices > Routes> Listing. 
 

 
 
From the Facilities & Devices > Routes > Listing page search for an existing route either by the search 
boxes or by scrolling to the bottom of the page and searching through pages. 
 

 
 
For this example, District 3 US 50 TCR segment 6 is Sunrise Blvd to Folsom Blvd with absolute postmiles 
17.80 to 22.58.  Page 5 shows a previously created route using approximately the same postmiles. The 
same section is analyzed in the opposite direction so this may be considered sufficient.  The decision to 
use a previously created route is at the discretion of District staff.  After clicking on the route, the 
Summary > Configuration page will appear.  From the Summary > Configuration page, click on 
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Performance > Travel Time > Time of Day, then click here for the steps to query Reliability Performance 
Measures.  

Creating a New Route 

If there are no previously created routes sufficient for the segment being analyzed, a new route can be 
created.  However, it should be noted than when creating a new route, data will only be available from 
the date the route was created and forward.  No data prior to the route creation date are available. 
 
To create a new route: 
 

 From the PeMS home page, click on Facilities & Devices > Routes > Create.  

 Select a district from the pull-down menu and click next 

 Select a freeway direction and click next 

 Use the on-ramp pull-down menu to select a starting intersection for the segment and click next 

 Use the off-ramp pull-down menu to select an ending intersection for the segment and click 
next. 

 PeMS will show a map with the newly created route outlined and give the option to choose a 
previously created overlapping route to use.  Click on the overlapping route or name the newly 
created route, enter a keyword, click the share box (optional but recommended, especially if 
you want co-workers to be able to view the route you create), and click save. 
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To view the newly created route:  From the PeMS home page under Report Finder, click My Routes, use 
the pull-down menu to select the route created, and the report drop-down menu to select the Travel 
Time report.  As mentioned previously, no data are available prior to the route creation date, so a 
predetermined time period, weeks or months per District discretion, should elapse before using 
reports for newly created routes. 
 

 

Calculating Reliability in terms of the Buffer Time Index 

From the Performance > Travel Time > Time Series page, click Performance > Travel Time > Time of Day. 
 

 
 
The Performance > Travel Time > Time of Day page is the page from which to run reports for Travel Time 
Reliability performance measures, whether using existing routes or newly created routes.  All the 
reliability reports can be run for up to one year.  Below are instructions for calculating reliability based 
on the Buffer Time Index, which is calculated as: 
 

[(95th Percentile Travel Time – Median Travel Time) / Median Travel Time] X 100% 
 

 From the Performance > Travel Time > Time of Day page, select a date range from the From and 
To drop down menus 

 Under Include Days, in this example,  weekends and holidays are deselected 

 Under Statistics, Median is selected and one of the % fields should be changed to 95%. 
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 Click View Table or Draw Plot (the plot is useful for looking at travel time patterns over the 
course of the day, but the table is more useful for making actual calculations). 

 
 

The report allows manual calculation of the Buffer Time Index by scrolling through the list to find the 
highest 95th percentile value in a 24 hour period.  This example finds the highest value at 17:20 with a 
95th percentile value of 6.4.  To calculate the Buffer Time Index, subtract the median value in the third 
column from the 95th percentile value and then divide by the median. In this example:  (6.4 – 4.17) ÷ 
4.17 = 0.53 (or, expressed as a percentage, 53%). 
 

 

 
 
The Reliability Performance Measures for the example TCR segment are: 
 
Reliability %:  53 
95th Percentile Travel Time:  6.4 
Median Travel Time:  4.17  
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We recommend this method of determining the Buffer Time Index because it enables staff to analyze 
the 95th percentile and median travel times and make professional judgment about the appropriate time 
period at which to calculate the Buffer Time Index.  However, note that this report can also be run by 
selecting Buffer Time Index from the Statistics options.  With this selection, PeMS will calculate the 
Buffer Time Index for each five-minute period of the day.  This can be useful for determining the least 
reliable five-minute period of the day (which can be at a different point in time than the peak 95th 
percentile value), but it is less useful if one wants to do a more thorough analysis of reliability during the 
peak periods by viewing the 95th percentile and median travel time during those hours. 
 
Remember to analyze the opposite direction. 
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Photolog Interface 

The link to the Photolog viewer is located under Featured Sections on the left panel of the PeMS home 
page or any district home page.  Users can view any freeway photolog by finding the desired freeway 
corridor by dragging the red car icon to the desired freeway location on the map, with the car pointed in 
the direction of travel being analyzed.  Doing this will trigger the photolog application for the location of 
the car on the map.  The county and absolute postmiles can be viewed at the top of the photolog 
window and there are standard operating buttons at the bottom of the video window.  The forward and 
reverse buttons move the video in 0.1 mile increments. 
 

 
 

PeMS Homepage

Statewide Dashboard

Click, drag, and place 

red car icon on any freeway, 

pointing car in desired direction

Photolog location and date

Photolog Viewer link

Select District to find 

desired freeway location Click on arrow to 

expand/collapse photo

Click on arrow to 

expand/collapse 

roadway description

Photolog play/pause, 

forward/reverse control


