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Presentation Overview 

• NCHRP Report 765 Overview 

• Traffic Forecasting Process (Chapter 4 Excerpts) 

• Temporal Refinements and Time of Day Tables (Chapter 
8 Excerpts) 

• Possible Next Steps 

 



NCHRP REPORT OVERVIEW 



NCHRP Report 765 

• NCHRP 8-83 (NCHRP Report 765) 
– Started in March, 2011 

– Finished in October, 2013 

– Published in July, 2014 
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_765.pdf 

• Need  
– Guidance to produce traffic forecasts for design, planning and operational 

project analysis 

– Models and other tools produce results that need smoothing or factoring 

– Updates NCHRP 255 which has been used since 1982 refining traffic 
forecasts 

 

 

 

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_765.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_765.pdf


Project Background 

• Program Manager: Nanda Srinivasan 

• Team 
– CDM Smith: Rob Bostrom, Principal Investigator, several others 

– Alan Horowitz: Proprietor AJH Associates 

– Tom Creasey: Stantec 

– Ram Pendyala: Georgia Tech University 

– Mei Chen: University of Kentucky 

• Panel 
– Chair: Mike Bruff of NC DOT 

– Sarah Sun, Kermit Wies, Eric Pihl, Robert Winnick, Doug Laird, Jeff Shelton, 
Subrat Mahapatra, Derek Miura, Matthew Hardy, Phillip Cox, Dan Lamers 



Contents 

• Background 
– Introduction 

– Overview of the Fundamentals of Traffic Forecasting 

– Overview of Traffic Forecasting Tools and Methodologies 

• Guidelines 
– The Project-Level Traffic Forecasting Process 

– Working with a Travel Model 

– Model Output Refinements 

– Refining the Spatial Data of Traffic Models 

– Improving the Temporal Accuracy of Traffic Forecasts 

– Traffic Forecasting Methods for Special Purpose Applications 

– Tools Other than Travel Models 

– Case Studies 

 

 



Final Draft Report: Chapter 1 
Introduction 

• What are projects? 

• History/context/significance of 
NCHRP 255 

• Chapter by chapter review of 
NCHRP 255  

• Forecasting state of the practice: 
national survey and source 
documents 

• Organization of report 

 

 

 

 

 



Chapter 2: Overview of the 
Fundamentals of Traffic Forecasting 

• Traffic forecasting 
parameters and 
source data - e.g. ADT, 

DHV, T% 

• Traffic forecasting 
tools - TDMs and more 

• Measures of 
effectiveness - see 

graphic 

• Essential bookshelf 
– must reads for forecasters 

 

 

 

 

 

 



Chapter 3: Overview of Traffic 
Forecasting Tools and Methodologies 

• The travel forecasting model ideal 

• State-of-the-practice travel forecasting models 

• SOP of data inputs for travel forecasting models 

• SOP of outputs for travel forecasting models 

• Defaults vs. locally specific parameters 

• Other traffic forecasting tools and methodologies 

 

 

 

 

 

 



Chapter 4: The Project-Level Forecasting 
Process 

• Traffic forecasting context 

– Application 

– Scope 

• Traffic forecasting steps 

– Preparation 

– Forecast development 

– QA/QC 

– Documentation 

 

 

 

 

 

 



Chapter 4: The Project-Level Forecasting 
Process 

• Key Traffic Forecasting 
Considerations 

– Accuracy 

– Judgment 

– Traffic forecasting rules of 
thumb: precision/rounding, 

importance of data 

 

 

 

 

 

 



Chapter 5: Working with a Travel Model 

• Understanding your model 

• Validation methods and standards 

• Errors and variability in speed and 
volume data 

• Fixing issues in input or validation 
data 

• Understanding travel model outputs 

• Dealing with outliers in model 
outputs 

 

 

 

 

 

 



Chapter 5: Working with a Travel Model 

• Default free flow travel times for a TDM: 

 

 



Chapter 6: Model Output Refinements 

• Screenline refinement and base volumes 

• Refining turning movement outputs of travel models 

• Refining directional splits from travel models 

• Refining speed and travel time outputs of travel models 

• Model refinement with origin-destination matrix estimation 

 

 

 

 

 

 

 

 



Chapter 7: Refining the Spatial Detail of 
Traffic Models 

• Focusing: enhancing detail in 
regional or statewide models 

• Windowing (subarea model) 

• Custom subarea focused models 

• Multi-resolution modeling systems 

• Hybrid models 

• Refining E-E trip tables 

• Case studies 

 

 

 

 



Chapter 8: Improving The Temporal 
Accuracy of Traffic Forecasts 

• Activity and tour-based model systems 

• Dynamic traffic assignment 

• Peak spreading 

• Pre-assignment factoring 

• Post-assignment factoring 

• Day of week 

• Month of year 

• Vehicle class considerations 

• Case studies 

 

 

 

 



Chapter 8: Pre-assignment Table (NCHRP 716) 

 

 

 

 



Chapter 8: Post-assignment Table 

• Hourly factors derived from ATRs for post-assignment ADT processing. 

• Categories: urban area small/medium/large, rural area; ½ of table below 



Chapter 9: Traffic Forecasting Methods 
for Special Purpose Applications 
• Basic forecasts w/ ADT, DHV and 

turning movements 

• Data extrapolations 

• Vehicle mix & MOVES  

• ESALs 

• Benefit-cost analysis 

• Toll/revenue forecasts 

• Work zone congestion 

• Incident management 

• Non-recurring congestion 

• Environmental justice 

• Traffic impact studies 

 

 

 

 



Chapter 10: Tools Other than Travel 
Models 

• When to use non-TDM methods 

• Time series of traffic volume data 

• Sketch planning and spreadsheet 
techniques 

• Elasticity methods 

• Post processing using HCM 2010 

• Stitching a model together 

 

 

 

 



Chapter 11: Case Studies 

• Suburban Arterial  
network 

• Network window 

• Small city 
(Charleston, SC) 

• Large City (Atlanta) 

• Time series on a 
link 

• Blending a TDM 
and  
microsimulation 

 

 

 

 



Appendices 

• Glossary/acronyms 

• Survey/expert panel/NCHRP 255 detailed review 

• Modeling source documents 

• Examples 

– Traffic forecasting  

– Trend line analysis   

– Turning movement  

– Model spreadsheet 

• Modeling checklist  

 

 

 

 

 



NCHRP 765 Recommendations 

• Project-level forecasting, for the most part, use travel models 
and/or time series. 

• Sketch planning tools are also fine for traffic forecasting. 

• Most traffic forecasts for projects need some sort of 
refinement. 

– Ratios/deltas 

– ODME 

• Engineering judgment is allowed and encouraged – must be 
documented though! 

 

 

 

 

 

 



TRAFFIC FORECASTING PROCESS 



Chapter 4 The Project-Level Forecasting Process 

• Traffic Forecasting Context – Management Perspective 

• Traffic Forecasting  context – Analyst Perspective 

• Role of Judgment 

• Forecast Accuracy 

• Traffic Forecasting Rules of Thumb 



Traffic Forecasting Context: Management Perspective 

• Forecast needs 
– Covers many disciplines 

– Operations, planning, design 
and subsets of each     

• Forecast 
origins/protocols 

 

 



Traffic Forecasting Context: Management Perspective 

• Scope 

– Timeframe 

– Study area (sphere of 
influence) 

– Alternatives and 
scenarios: both supply 
and demand 

– Resources 

– Tools 

 

 



Traffic Forecasting Context: Analyst Perspective 

• Forecast preparation: data – old and new, related forecasts, site visits  

• Forecast development – see Appendix F for 2 full TFs, 3 mini TFs in this section 

• Quality analysis – feedback to data program, TF refinement 

• Forecast product – comprehensive document w TC, TF purpose, data 

types/sources, tools and methods,  results 

• Communication 



Traffic Forecasting Context: Analyst Perspective 



Traffic Forecasting Context: Analyst Perspective 



Traffic Forecasting Context: Analyst Perspective 



Traffic Forecasting Context: Analyst Perspective 



Role of Judgment 

• Model Errors 

• Decision-making process 

• Types of error 

• Sensitivity 

• Common sense 

• Wrong performance measures 

• Personal integrity 



Forecast Accuracy 

• Model Error – RMSE, other measures 

• Forecasting error – confidence intervals 

 



Traffic Forecasting Rules of Thumb 

• Tools – use a model rather than TLA if possible, behavior over 
history 

• Understand increases/decreases in traffic 

• Data, data, data 

• Document assumptions 

• Rounding 



TEMPORAL REFINEMENTS AND TOD TABLES 



Improving the Temporal Accuracy of Traffic Forecasts 

• Activity based travel demand model systems 

• Dynamic traffic assignment 

• Peak spreading 

• Pre-assignment time of day factoring 

• Post-assignment time of day factoring 

• Day of the week factors and monthly factors 

• Vehicle class considerations 



Peak Spreading 

• Application adapted from 
Ohio DOT congestion 
analysis tool 

• Iterative movement of 
excess traffic to shoulder 
hours 

• Daily forecasts may exceed 
24 x hourly capacity 

• Revisit forecasts 

• Use professional 
judgment. 

 



Post-assignment Time-of-day Factoring 

• DHV = AADT x K 

• 30th highest hour (K30), K50, K100, K200, standard K factors (FL) 

• D factors 

• Data sources: FL, SC, OH, TX, KY 

• Categories 

– Area population 

– Facility type 

– Weekday and weekend 



Post-assignment Time-of-day Factoring 



Day-of-the-week Factors and Monthly Factors 



Day-of-the-week Factors and Monthly Factors 



Vehicle Class Considerations 



POSSIBLE NEXT STEPS 



NCHRP 765: What’s Next? 

• Forecast guidelines for areas not covered such as transit 
forecasting 

• More work on “hot” areas 

– Speed data usage for forecasting 

– Forecasting accuracy/ranges 

– Refinement of toolkit approach -  NCHRP 8-84 ongoing 

– Development of forecast adjustments for metrics other than 
volumes. 

• Nanda mentioned a possible update in five years. 

• Consideration of a TRB forecasting committee – not just modeling! 

 



Thanks for Your Attention! 

• Any questions/comments 

– Rob Bostrom, bostromnr@cdmsmith.com, 859 244 8882 

– Roberto Miquel, miquelro@cdmsmith.com, 919-325-3605 

mailto:bostromnr@cdmsmith.com
mailto:miquelro@cdmsmith.com

