
Model Calibration, Validation, and 
Reasonableness Checking
MTMUG
May 9, 2023



01 Calibration versus Validation versus Reasonableness 
Checking

02 Calibration Approach & Tips/Suggestions
03 (Some) Calibration/Validation Resources
04 (Some) Validation Data Sources
05 (Some) Typical Validation Checks
06 Other Considerations & Final Thoughts



Calibration versus Validation versus Reasonableness 
Checking

• Calibration: adjustment of model constants to better replicate observed 
results. 

• Validation: comparison of a model to observed data not directly used in the 
model development. 

• Reasonableness Checking: comparing model outputs to expected results. 
The expected results may be ranges of outputs from other models across the 
country or outputs from other mathematical means such as linear regression or 
professional experience. 



Calibration Approach

Tips/Suggestions:

• Check all major steps

• Make “apples-to-apples” comparisons

• Look for errors before making calibration 
adjustments

• Focus on systematic adjustments

• Don’t over-calibrate

• Know when to stop

Source: DALLl-E OpenAI
“Jigsaw puzzle of traffic congestion”

Presenter Notes
Presentation Notes
Calibration Approach:All models are wrongWe can’t possibly include all variables in the real world that would make a perfect re-creation of travelWe have to try to do our bestGoal is to try to minimize that errorKind of like a jigsaw puzzle, where a completed puzzle is a perfect re-creation of travel. All of your validation data sources are bits and pieces of reality, and you’re trying to fit all your blank model pieces in with that reality. We’ll never have a completed puzzle, but if we can get close then the model will be good enough to use for running scenarios  



(Some) Calibration/Validation 
Resources

• TMIP Validation Manual

• NCHRP 716 (NCHRP 365)

• ISMS Manual

Published in 2010

Presenter Notes
Presentation Notes
TMIP = Travel Model Improvement Program

https://www.fhwa.dot.gov/planning/tmip/publications/other_reports/validation_and_reasonableness_2010/fhwahep10042.pdf


(Some) Calibration/Validation 
Resources
• TMIP Validation Manual

• NCHRP 716 (NCHRP 365)

• ISMS Manual

Published in 2012

Presenter Notes
Presentation Notes
NCHRP = Transportation Research Board’s National Cooperative Highway Research Program

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_716.pdf
https://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_365.pdf


(Some) Calibration/Validation 
Resources
• TMIP Validation Manual

• NCHRP 716 (NCHRP 365)

• ISMS Manual

3.3.8 Validation, Calibration, and Reasonableness Checking 
…

Each step in the ISMS recommended model architecture includes guidance on model calibration, validation and 
reasonableness checks. Many reference industry standards from publications such as the Model Validation and 
Reasonableness Checking Manual. 

pw:%5C%5Cprojectwise.dot.int.lan:PWMain%5CDocuments%5CPlanning%5CSystems%20Planning%5CTrafficModeling%5C+ISMS%5CManual%5C2021_ISMS_2.0%5C


(Some) Validation Data Sources

• Census

• CTPP

• LEHD OnTheMap

• Wood & Poole / BLS

• NHTS Add-on

• Other local data or studies (e.g., 
transit ridership data, local truck 
study, university employee travel 
survey, etc.)

• On-Board Travel Survey

• NTD

• Big Data (StreetLight, AirSage, ATRI)

• Replica

• INRIX

• Google Maps / Aerials

• Previous model

• Historic data

• Other models

• “Industry Standards”

• Traffic Counts

• Your brain!

Presenter Notes
Presentation Notes
CTPP = Census Transportation Planning ProductsLEHD = Longitudinal Employer-Household DynamicsNHTS = National Household Travel SurveyATRI = The American Transportation Research InstituteNTD = National Transit DatabaseBLS = Bureau of Labor Statistics



(Some) Typical Validation Checks

• Trip Generation:
• Households: Parcel household data checks (vs. Census data)
• Non-Residential Land Use: General parcel land use data checks for reasonableness (vs. 

other models)
• Unbalanced Trips: Unbalanced trip productions versus trip attractions from model (10% 

rule)
• Trip Purpose Percentages: Percentage of each balanced trips by trip purpose (vs. 

NHTS/Other Models/”industry standards”)
• Trips per Household: Total trips divided by households (vs. NHTS/Other Models/”industry 

standards”)



(Some) Typical Validation 
Checks
• Trip Distribution:

• Average Trip Time or Length: Average 
trip time or distance by trip purpose (vs. 
NHTS/CTPP/Replica/StreetLight)

• Trip Length Frequency Distribution 
Curves (TLFD): Histogram of trips by time 
or distance bins (vs. 
NHTS/CTPP/Replica/StreetLight)

• Coincidence Ratio (> 0.70)

• Friction Factor Curves: Graphical display 
of the utility (or disutility) of making trips of 
various lengths of time (vs. Old 
model/”industry standards”)



(Some) Typical Validation Checks

• Mode Choice/Transit Assignment
• Non-Motorized Trips: Number and percentage of walk and bike trips (vs. 

NHTS/Replica) 
• System Ridership: Total number of “unlinked” transit trips (vs. NTD/local data)
• Ridership by Route: Total ridership by route (vs. local data)



(Some) Typical Validation 
Checks
• Traffic Assignment

• VMT Error: VMT by functional class and 
volume groups (vs. count data)

• Percent RMSE: Average volume error (vs. 
count data)

• Scatterplot: Graphical display of volume 
error (vs. count data)

• Level-of-Service: Areas of congestion (vs. 
local knowledge)

• Screenlines/Cutlines/Cordons: Regional 
or local volume error checks (vs. count 
data) 

Presenter Notes
Presentation Notes
VMT = Vehicle Miles TraveledRMSE = Root Mean Square ErrorR² = Coefficient of Determination



(Some) Typical Validation Checks

• Sensitivity Testing
• Future Growth Summary
• Future Trips in No-growth TAZs
• Future Level-of-Service
• New Road Scenario
• Accessibility Scenario



Other Considerations & Final Thoughts

• Travel time checks (vs. INRIX, Google Maps)

• Truck trips (vs. truck counts, ATRI, StreetLight, Replica)

• External station input checks (vs. StreetLight, Replica)

• Time-of-day checks (vs. hourly counts, StreetLight, Replica)

• Auto occupancies (vs. NHTS, other models, “industry standards”)

• Capacities (vs. other models, “industry standards”)

• COMMUNICATION & DOCUMENTATION!!!



Questions?

Thank You!

Des Moines

Omaha-Council Bluffs

Sioux City

Dubuque
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