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[bookmark: _Executive_Summary][bookmark: _Toc371594127][bookmark: _Toc89092309][bookmark: _Toc97543467]Executive Summary
The FDOT Source Book (Source Book) is an easy-to-use compendium of current and historical safety and mobility data to measure Florida's transportation system performance and of factors affecting the system. The objective of this document is to detail the methodologies used to develop the measures and factors presented in the Source Book. 
Identifying the right measures assists in portraying an accurate account of the current state of Florida’s transportation system. Good performance measures provide the consumer with information that allows them to draw an understanding of the situation. These measures can be used to gauge the quality, quantity, accessibility and utilization of Florida’s roadway network. They can either emphasize the travelers’, shippers’ or the agency’s perspective (e.g. delay, reliability, combination truck tonnage, etc.). Performance measures are critical for evaluating transportation system conditions and congestion. By reporting on a robust set of multimodal performance measures, the Florida Department of Transportation (FDOT) captures mobility and safety conditions, and analyzes and addresses any factors that could have impacted or would impact system performance.
Calculation of mobility measures in the Source Book is based on a combination of measured (archived field-measured travel speed data) and modeled results. Most of the data are obtained from existing sources such as the Department’s Roadway Characteristics Inventory (RCI), Traffic Characteristics Inventory (TCI), Weigh-in-Motion (WIM), and the archived field-measured travel probe speed data provided by HERE through Regional Integrated Transportation Information System (RITIS). These data sources provide information on the roadway geometry (such as the number of lanes, posted speed limit, and functional classification), demand for the roadway (traffic volume and vehicle classification) and field-measured roadway travel speed information. The full list of multimodal mobility performance measures is shown in Table ES.1. Most of these are calculated from 2016 to 2021 using the methodologies discussed in this document. Table ES.2 presents a summary of the calculation routines, methodology, sources and reporting periods for all the measures.
In addition to the multimodal mobility and safety measures, the Source Book also provides a context to many of the measures by linking them and other factors to present a comprehensive picture. This analysis aims to understand the relationship between various external factors that are beyond the control of FDOT, and the mobility measures. 
List of Factors Affecting Mobility
· Hourly Traffic Volume
· Fuel Consumption
· Employment in e-Commerce and Department Stores
· Commuting and Remote Work
· Electric Vehicles
· Demographic Trends
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[bookmark: _Toc89092389][bookmark: _Toc97543540][bookmark: ESTables]Table ES.2	Summary of Multimodal Mobility Measures
	Measure
	Description
	Calculation
	Reporting Period
	Sources

	Auto Mobility Measures

	Vehicle Miles Traveled
	Vehicle miles traveled (VMT) is determined using vehicle traffic volume and segment length.
	

	Peak Hour
Daily
	FDOT – Traffic Characteristics Inventory
FDOT – Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System)

	Person Miles Traveled
	Person Miles Traveled (PMT) is determined by multiplying VMT by the average vehicle occupancy.
	
	Peak Hour
Daily
	FDOT – Traffic Characteristics Inventory
FDOT – Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System)
U.S. DOT – National Household Travel Survey 2009 Florida Add-On

	Planning Time Index
	The Planning Time Index (PTI) is the ratio of the 95th percentile travel time to the travel time at reference speed. This measure represents the additional time that a traveler should budget to ensure on-time arrival 95 percent of the time.
	
	Peak Hour
Peak Period
Daily
	FDOT – Traffic Characteristics Inventory
FDOT – Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System)
HERE Technologies – Travel Time Data

	Average Travel Speed
	Average travel speed is the average of all hourly segment travel speeds captured by probe data or modeled through speed-volume functions, weighted by the segment’s VMT.
	
	
	Peak Hour 
Peak Period
	FDOT – Traffic Characteristics Inventory
FDOT – Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System)
HERE Technologies – Travel Time Data

	Average Speed vs. Posted Speed
	This measure is expressed as the ratio of average peak hour speed against the posted speed limit. The output represents the percent of the posted speed limit achieved during the peak hour (5:00 to 6:00 pm on a weekday).
	
	Peak Hour
	FDOT – Traffic Characteristics Inventory
FDOT – Roadway Characteristics Inventory Feature 311 (Speed Limits)
HERE Technologies – Travel Time Data

	Vehicles Per Lane Mile
	The vehicles per lane mile is calculated as the summation of each roadway segment’s peak hour vehicle miles traveled divided by the number of lane miles.
	
	Peak Hour
	FDOT – Traffic Characteristics Inventory
FDOT – Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System) and Feature 212 (Through Lanes)

	% Travel by Congestion Level
	Percent travel by congestion level is determined using VMT when speeds are at certain threshold levels for heavy congestion, mild congestion, or uncongested. Each congestion category is based on average travel speeds meeting the corresponding congestion threshold.
	
	Peak Hour
Peak Period
Daily
	FDOT – Traffic Characteristics Inventory
FDOT – Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System) and Feature 311 (Speed Limits)
HERE Technologies – Travel Time Data

	% Miles by Congestion Level
	This measure reports the percent miles of roadway categorized as heavily congested, mildly congested, or uncongested. Each congestion category is based on average travel speeds meeting the corresponding congestion threshold. This measure estimates the percent miles by the three levels of congestion for the reporting periods of peak hour and peak period.
	 
	Peak Hour
Peak Period
	FDOT – Traffic Characteristics Inventory
FDOT – Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System) and Feature 311 (Speed Limits)
HERE Technologies – Travel Time Data

	% Time by Congestion Level
	This measure estimates the percent of hours spent by travelers during three different levels of congestion: heavy, mild, or uncongested. For each roadway segment, congestion is categorized as heavy, mild, or uncongested based on whether the average travel speed meets the corresponding congestion threshold.
	 
	Daily
Yearly
	FDOT – Traffic Characteristics Inventory
FDOT – Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System) and Feature 311 (Speed Limits)
HERE Technologies – Travel Time Data

	Vehicle Hours of Delay
	Vehicle hours of delay was estimated hourly by determining the difference between actual travel time and the delay threshold travel time along a facility. Delay threshold travel time is the travel time for a motorist during uncongested conditions. The definition of uncongested conditions is level of service (LOS) B.
	
	Peak Hour
Daily
Yearly
	FDOT – Traffic Characteristics Inventory
FDOT – Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System)
HERE Technologies – Travel Time Data

	Person Hours of Delay
	Person hours of delay was estimated by multiplying the average vehicle occupancy by the vehicle hours of delay. Average vehicle occupancies were developed by county using the 2009 National Household Travel Survey (NHTS) Florida add-on dataset
	
	Peak Hour
Daily
Yearly
	FDOT – Traffic Characteristics Inventory
FDOT – Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System)
U.S. DOT – National Household Travel Survey 2009 Florida Add-On
HERE Technologies – Travel Time Data

	Job Accessibility by Auto 
	Job accessibility is a “cumulative opportunity” metric — it reflects the total number of jobs reachable by auto within a travel time threshold. Travel times are calculated using a detailed road network and speed data that reflect typical conditions for an 8 a.m. Wednesday morning departure. Additionally, the accessibility results for 8 a.m. are compared with the maximum accessibility results across the 24-hour period to estimate the impact of road and highway congestion on job accessibility.
	
	Yearly
	University of Minnesota Accessibility Observatory – National Accessibility Evaluation Florida Report

	Safety-Related Mobility Measures

	Number of Fatalities
	Total number of fatalities on Florida’s roadways as a direct result of a traffic crash within thirty days of the crash occurrence.
	
	Yearly
	Florida Department of Highway Safety and Motor Vehicles – Traffic Crash Facts Annual Report

	Number of Serious Injuries
	Number of disabling/incapacitating injuries from traffic crashes that prevent the injured individuals from engaging in normal activities and which usually require transport to a medical facility and hospitalization.
	 
	Yearly
	Florida Department of Highway Safety and Motor Vehicles – Traffic Crash Facts Annual Report

	Rate of Fatalities
	Total number of fatalities on Florida’s roadways per 100 million VMT.
	
	Yearly
	Florida Department of Highway Safety and Motor Vehicles – Traffic Crash Facts Annual Report

	Rate of Serious Injuries
	Total number of serious injuries (non-fatal) on Florida’s roadways per 100 million VMT.
	 x 100 million
	Yearly
	Florida Department of Highway Safety and Motor Vehicles – Traffic Crash Facts Annual Report

	Motorcycle Fatalities and Serious Injuries 
	These safety measures capture the number of fatalities and incapacitating injuries of both motorcyclists and their passengers. 
	

	Yearly 
	Florida Department of Highway Safety and Motor Vehicles – Traffic Crash Facts Annual Report 

	Pedestrian Fatalities and Serious Injuries 
	This measure is the total number of pedestrian fatalities and serious injuries (incapacitating) that are reported on Florida’s public roads.
	

	Yearly
	Florida Department of Highway Safety and Motor Vehicles – Traffic Crash Facts Annual Report

	Bicycle Fatalities and Serious Injuries
	This is the total number of bicyclist and passenger fatalities and serious injuries (incapacitating) on all of Florida’s roadways.
	

	Yearly
	Florida Department of Highway Safety and Motor Vehicles – Traffic Crash Facts Annual Report

	Safety Belt Usage 
	A field survey of a one-hour observation at each of the 165 selected sites across 15 counties. 
	 x 100
	Yearly 
	FDOT Safety Office – Florida Safety Belt Use Reports 

	Transit Mobility Measures

	Transit Revenue Miles
	Number of annual miles a transit vehicle travels while in active service (i.e. available to pick up revenue passengers).
	
	Yearly
	FDOT – Florida Transit Information and Performance Handbook

	Transit Passenger Trips
	Annual number of passengers boarding on transit vehicles. A trip is counted each time a passenger boards a transit vehicle. Thus, if a passenger must transfer between buses or trains to reach a destination, the passenger is counted as making two passenger trips.
	
	
	Yearly
	FDOT – Florida Transit Information and Performance Handbook

	Transit Revenue Miles Between Failures
	Number of total annual revenue miles divided by the number of revenue vehicle system failures, an indicator of the average frequency of delays because of a problem with the equipment. A failure is classified as the breakdown of either a major or minor element of the revenue vehicle’s mechanical system.
	
	Yearly
	FDOT – Florida Transit Information and Performance Handbook

	Transit Weekday Span of Service
	The number of hours that transit service is provided on a representative weekday in the operation of the transit agency. This indicator is determined by computing the number of hours between the time service begins and the time service ends for an average weekday.
	
	Yearly
	FDOT – Florida Transit Information and Performance Handbook

	Resident Access to Transit
	The percentage of the population within a half-mile of fixed-route transit.
	
	Yearly
	FDOT – Florida Transit Information and Performance Handbook

	Job Accessibility by Transit
	Job accessibility is a “cumulative opportunity” metric — it reflects the total amount of jobs reachable by transit within a travel time threshold. It is calculated for each census block, and the results are aggregated to provide a statewide average. This analysis uses the 7:00 a.m. - 9:00 a.m. time period. The data are averaged across that window from minute-by-minute departures.
	
	Yearly
	University of Minnesota Accessibility Observatory – National Accessibility Evaluation Florida Report

	Transit Passenger Trips Per Revenue Mile
	The ratio of annual transit passenger trips to total annual transit revenue miles of service; a key indicator of service effectiveness that is influenced by the levels of demand and the supply of service provided.
	
	Yearly
	FDOT – Florida Transit Information and Performance Handbook

	Pedestrian/Bicyclists Mobility Measures

	% Pedestrian Facility Coverage
	The pedestrian facilities include non-limited State Highway System (SHS) roadways and a limited number of non-SHS miles deemed of interest to FDOT with a sidewalk or a shared-use path on either side of a roadway.
	 
	Yearly
	FDOT – Roadway Characteristics Inventory Feature 216 (Bike Lanes/Pedestrian Facilities)

	% Bicycle Facility Coverage
	[bookmark: _Hlk93906905]The bicycle facility miles include non-limited SHS roadway miles and a limited number of non-SHS miles deemed of interest to FDOT, with a Paved Shoulder ≥ 4' and < 7' or a Shared Path on either side.
	
	Yearly
	FDOT – Roadway Characteristics Inventory Feature 214 (Outside Shoulders) and Feature 216 (Bike Lanes/Pedestrian Facilities)

	Aviation Mobility Measures

	Aviation Passenger Boardings
	The total number of revenue passengers who board an aircraft at a Florida airport. These airports include all commercial service airports. If a passenger has to transfer between planes to reach a destination, the passenger is counted as making two passenger boardings.
	
	Yearly
	U.S. Federal Aviation Administration, Passenger Boarding (Enplanement) and All-Cargo Data for U.S. Airports

	Aviation Departure Reliability
	Departure is deemed reliable if the flight departs within 15 minutes after the scheduled time shown in the carrier’s Computerized Reservations Systems (CRS). In the aviation industry, this is considered an on-time departure. Departure reliability is based on departure from the gate and can be influenced by various factors such as heavy traffic volume, weather, and mechanical reasons beyond the control of the airport or the air carrier. Aviation departure reliability is reported for all commercial service airports.
	
	Yearly
	U.S. Department of Transportation, Bureau of Transportation Statistics, On-Time Departure T-100 Segments

	People-Related Mobility Measures: Rail

	Rail Passengers
	Rail passengers refer to the annual number of revenue-paying rail passengers. For the purpose of this performance measure, rail passengers include those riding on Amtrak as well as inter-regional transit services, such as SunRail and Tri-Rail.
	
	Yearly
	Amtrak – Amtrak Fact Sheet
Federal Transit Administration –  National Transit Database (NTD)

	Passenger Rail On-time arrival
	Rail on-time arrival (Amtrak, SunRail and Tri-Rail) captures the on-time performance of a passenger rail system operating within Florida. A train is considered on-time if arrival is within a specified threshold time frame of scheduled arrival time. The threshold time frame varies based on the trip length. For long distance trips, the time frame is wide (e.g., 30 minutes). For commuter trains and local heavy rail systems, the time frame is narrow (e.g., 15 minutes).
	
	Yearly
	Amtrak – Amtrak Fact Sheet
South Florida Regional Transportation Agency’s Transit Development Plan (TDP)
FDOT Freight & Multimodal Operations Office

	Seaport Mobility Measures

	Seaport Passenger Movements
	Seaport passenger movements refer to passengers embarking and disembarking a cruise ship at a Florida seaport. For example, when a cruise passenger departs on a cruise ship from PortMiami, they are counted. When the same cruise passenger arrives back at PortMiami, they are counted again.
	
	Yearly
	Florida Seaport Transportation and Economic Development (FSTED) Council – Five-Year Florida Seaport Mission Plan

	Freight-Related Mobility Measures: Truck

	Combination Truck Planning Time Index
	Combination Truck Planning Time Index is the same as Planning Time Index (PTI), defined as a ratio of the 95th percentile travel time to the free flow travel time. This measure represents the additional time that a shipper should budget to ensure on-time arrival 95% of the time.
	
	Peak Hour
Peak Period
Daily
	FDOT – Traffic Characteristics Inventory
FDOT – Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System)
HERE Technologies – Travel Time Data

	Combination Truck Hours of Delay
	Combination Truck (CT) Hours of Delay is estimated hourly by determining the difference between actual travel time and the delay threshold travel time along a facility. Delay threshold travel time is the travel time experienced during uncongested conditions.
	 
	Daily
	FDOT – Traffic Characteristics Inventory
FDOT – Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System)
HERE Technologies – Travel Time Data

	Combination Truck Average Travel Speed
	Combination truck (CT) average travel speed is the average of all hourly segment travel speeds captured by probe data or modeled through speed-volume functions. The CT average speed is estimated assuming that the free flow speed for automobile is set as the posted speed limit plus 5 mph, and the free flow speed for combination trucks is the posted speed limit.
	
	Peak Hour
	FDOT – Traffic Characteristics Inventory
FDOT – Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System)
HERE Technologies – Travel Time Data

	Combination Truck Cost of Delay
	Combination truck cost of delay is estimated by calculating the average marginal cost of labor per hour and multiplying that by the number of hours of delay experienced by combination trucks (Classes 8-13).
	
	Yearly
	FDOT – Traffic Characteristics Inventory
FDOT – Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System)
HERE Technologies – Travel Time Data
American Transportation Research Institute (ATRI) – An Analysis of the Operational Costs of Trucking

	Freight-Related Mobility Measures: Aviation

	Aviation Tonnage
	Aviation tonnage is the weight of all reported air cargo and mail handled at Florida airports which includes commercial service, general aviation, and military airports.
	
	Yearly
	U.S. Bureau of Transportation Statistics - T100 Market (all Carriers)

	Freight-Related Mobility Measures: Space Launches and Payloads

	Space Launches
	Space launches account for all the successful mission launches from Cape Canaveral Spaceport, other than any test flights.
	
	Yearly
	Space Florida

	Active Launch Sites in Florida 
	Launch sites include active launch sites at Florida's civilian and military spaceports.
	
	Yearly
	Space Florida

	Space Payloads
	Payloads describes the cargo aboard spacecraft launches, identifying the military, civil, and commercial benefits of aerospace transportation.
	
	Yearly
	Space Florida

	Payload Weight in Orbit
	The weight of cargo in pounds measured at sea level on Earth. Payload weight accounts for only the revenue-generating portion of the load that is carried by a spacecraft exclusive of what is necessary for operation and flight.
	
	Yearly
	Space Florida

	Freight-Related Mobility Measures: Seaport

	Seaport Tonnage
	International and domestic waterborne tons of cargo handled at Florida’s public seaports.
	
	Yearly
	FSTED Council – Five-Year Florida Seaport Mission Plan

	Seaport Twenty-Foot Equivalent Units
	Twenty-foot equivalent unit (TEU) represents the cargo capacity of a standard intermodal container, twenty feet long and eight feet wide. It is the standardized unit of the capacity of a container ship, or a container terminal.
	
	Yearly
	FSTED Council – Five-Year Florida Seaport Mission Plan
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This section describes the data sources used to summarize the Florida FAST Facts table.
[bookmark: _Toc89092390][bookmark: _Toc97543541]Table 2.1	Fast Facts 2021 Data Sources
	Measure
	Source

	General
	 

	People
	U.S. Census Bureau, 2020 Census 

	Licensed Drivers
	Florida Department of Highway Safety and Motor Vehicles, 2021 Annual License Driver Report 

	Square Miles of Land
	Florida Department of State, Quick Facts / Geographical Facts 

	Highway & Bridge
	 

	Centerline miles of public roads
	FDOT Transportation Data and Analytics Office, Public Road Mileage and Travel Report 

	Centerline miles of State Highway System (SHS)
	FDOT Transportation Data and Analytics Office, 

	Centerline miles of Strategic Intermodal System (SIS)
	FDOT Transportation Data and Analytics Office, Strategic Intermodal System Only (SIS) 

	Bridges maintained by FDOT
	FDOT Office of Maintenance, Florida Bridge Inventory 

	Percent of bridges with a National Bridge Inventory Rating of at least 6
	FDOT Office of Maintenance 

	Percent of pavement conditions on SHS exceeding FDOT standards
	FDOT State Materials Office, Pavement Condition Survey Program 

	Registered motor vehicles
	Florida Department of Highway Safety and Motor Vehicles, Traffic Crash Facts Annual Report 2020 

	Daily vehicle miles traveled on the SHS
	FDOT Transportation Data and Analytics Office, State Highway System Mileage and Travel (DVMT) Report 

	Percent of SHS centerline miles heavily congested during peak hour
	FDOT Transportation Data and Analytics Office, Traffic Characteristics Inventory 
FDOT Transportation Data and Analytics Office, Roadway Characteristics Inventory 
HERE Technologies, Travel Time Data 

	Transit
	 

	Urban transit systems
	FDOT Transit Office

	Rural transit systems
	FDOT Transit Office

	Annual transit passenger trips
	FDOT Transit Office, Florida Transit Information and Performance Handbook 

	Percent of Florida's population living within a half-mile of fixed route transit
	FDOT Transit Office, Florida Transit Information and Performance Handbook 

	Pedestrian & Bicycles
	 

	Miles of bicycle facilities on non-freeway SHS
	FDOT Transportation Data and Analytics Office, Roadway Characteristics Inventory, Feature 214 (Outside Shoulders) and Feature 216 (Bike Lanes/Pedestrian Facilities), 

	Miles of pedestrian facilities on urban non-freeway SHS
	FDOT Transportation Data and Analytics Office, Roadway Characteristics Inventory, Feature 214 (Outside Shoulders) and Feature 216 (Bike Lanes/Pedestrian Facilities) 

	Percent of non-freeway SHS have bicycle facilities
	FDOT Transportation Data and Analytics Office, Roadway Characteristics Inventory, Feature 214 (Outside Shoulders) and Feature 216 (Bike Lanes/Pedestrian Facilities) 

	Percent of non-freeway SHS in urban areas have pedestrian facilities
	FDOT Transportation Data and Analytics Office, Roadway Characteristics Inventory Feature 214 (Outside Shoulders) and Feature 216 (Bike Lanes/Pedestrian Facilities) 

	Ports (Sea/Air/Space)
	 

	Number of commercial airports
	FDOT Aviation Office

	Number of deep water seaports
	Florida Seaport Transportation and Economic Development Council, Five-Year Florida Seaport Mission Plan 

	Number of active space launch sites
	Space Florida

	Number of space launches
	Space Florida

	Annual aircraft passenger boardings
	Federal Aviation Administration, Air Carrier Activity Information System (ACAIS) Passenger Boarding and All-Cargo Data 

	Percent of aircraft trips departing on time
	U.S. Department of Transportation Bureau of Transportation Statistics, Percent On-Time Departure 

	Number of annual cruise passenger movements
	Florida Seaport Transportation and Economic Development Council, Five-Year Florida Seaport Mission Plan 

	Rail
	 

	Miles of mainline railroad track
	FDOT Freight and Multimodal Operations Office

	Annual rail passengers (Tri-Rail, Amtrak, SunRail)
	Federal Transit Administration; National Transit Database, Monthly Ridership Database, September 2021 Adjusted (Tri-Rail and SunRail) Amtrak, State Fact Sheet (Amtrak)

	Emerging Mobility
	 

	Electric vehicle registrations in Florida (as of July 2020)
	Florida Department of Highway Safety and Motor Vehicles

	Publicly accessible electric vehicle charging stations in Florida
	U.S. Department of Energy Alternative Fuels Data Center, Florida Transportation Data for Alternative Fuels and Vehicles 

	Economy
	 

	Florida's Gross Domestic Product
	U.S. Bureau of Economic Analysis, GDP and Personal Income 

	Visitors to Florida
	Visit Florida, Research 

	Safety
	 

	Serious Injuries
	Florida Department of Highway Safety and Motor Vehicles, Traffic Crash Facts Annual Report 2020 

	Fatalities
	Florida Department of Highway Safety and Motor Vehicles, Traffic Crash Facts Annual Report 2020 



[bookmark: _Toc89092311][bookmark: _Toc97543469]Factors Affecting Mobility, Infrastructure, and Accountability
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This section of the Source Book explores the impact of various external factors on mobility in Florida. The process for analyzing each factor/trend is as follows:
· Gather relevant data from the appropriate Florida specific data source,
· Process and analyze the data, if applicable, and
· Visualize the Florida trends.
In this section, the data sources used for the factors affecting mobility are provided below:
Hourly Traffic Volume
· FDOT Transportation Data and Analytics Office. Telemetered Traffic Monitoring Sites (TTMS) on Freeways
Fuel Consumption
· Florida Department of Revenue. “Certified Taxable Gallons of Motor Fuel and Diesel.” Tax Collections and Distributions, General Tax Statistics: Download Fuel Tax Distribution. 
Employment in E-Commerce and Department Stores
· U.S. Bureau of Labor Statistics. “BLS Data Finder”. Search SMU12000004245410001 for Electronic Shopping. Search SMU12000004245220001 for Department Stores. 
Commuting and Remote Work
· U.S. Census Bureau. “American Community Survey.”  Data Releases. https://www.census.gov/programs-surveys/acs/news/data-releases.2020.html
· FDOT Forecasting and Trends Office. “2021 Florida Resident Satisfaction Survey.” Statewide Surveys. https://www.fdot.gov/planning/survey/default.shtm 
Electric Vehicles and Charging Stations
· FDOT Forecasting and Trends Office. “2021 Florida Resident Satisfaction Survey.” Statewide Surveys. https://www.fdot.gov/planning/survey/default.shtm 
· U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy Alternative Fuel Data Center. “Alternative Fueling Station Locator.” https://afdc.energy.gov/stations/#/find/nearest  
Demographic Trends
· Florida Department of Highway Safety and Motor Vehicles. “Licensed Drivers by Age, Sex and County.” Driver and Vehicle Reports & Statistics. https://www.flhsmv.gov/resources/driver-and-vehicle-reports/ 
· US Census Bureau. “2020 Decennial Census by Race (P1) – Florida Total Population.” Decennial Census P.L. 94-171 Redistricting Data. : https://data.census.gov/cedsci/table?g=0400000US12,12%240500000&y=2020&d=DEC%20Redistricting%20Data%20%28PL%2094-171%29  Infrastructure
Pavement Conditions
The FDOT State Materials Office’s Pavement Condition Unit conducts annual surveys of the entire State Highway System (SHS) in support of the Department's Pavement Management Program. The data collected (in terms of crack, ride, and rut measurements) is used to assess the condition and performance of the State’s roadways as well as to predict future rehabilitation needs.
FDOT State Materials Office. Pavement Condition Survey program
Bridge Conditions
FDOT’s core bridge measure is determined as the ratio of bridges maintained by the Department with a National Bridge Inventory (NBI) rating of 6 or higher to the total FDOT-maintained bridges.
FDOT Office of Maintenance - 
Maintenance Conditions
Maintenance condition is determined by evaluating each of the following five highway components: roadway, roadside, traffic services, drainage and vegetation/aesthetics.
FDOT Office of Maintenance

[bookmark: _Toc97543471]Accountability
Construction Contracts Completed On-Time
FDOT Office of Construction. Quarterly Performance Measures Reports
Construction Contracts Completed Within Budget
FDOT Office of Construction, Quarterly Performance Measures Reports
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[bookmark: _Toc89092312][bookmark: _Toc97543472]Use of Probe Data in the 2021 Source Book
The FDOT Source Book (Source Book) uses field-measured travel speed data, provided by HERE Technologies through the Regional Integrated Transportation Information System (RITIS) at the University of Maryland’s Center for Advanced Transportation Technology Laboratory (CATT Lab), for all its speed-based measures. The field-measured travel speed data covers most of the State Highway System (SHS) and National Highway System (NHS) roadways. Where the speed data does not cover the SHS or NHS, the reported mobility measures for the Source Book are calculated based on speeds estimated from speed-volume functions. The modeled and field-measured travel speeds as described below:
[bookmark: _Hlk508369454]Modeled Mobility Measures Calculations: Mobility measures for the years of 2016 to 2020 are first calculated without using field-measured travel speed data. Speeds for each roadway segment are estimated using the traffic volume data and speed-volume functions discussed in Section 6.5.2.
Field Mobility Measures Calculations: Mobility measures for years of 2016 to 2020 are calculated using field-measured travel speed data and traffic volume data. 
Since some measures are not dependent on travel speeds, the method for applying modeled and field-measured travel speeds is only applicable to the following measures:
· Travel Time Reliability: Planning Time Index
· Auto
· Combination truck
· % Travel by Congestion Type
· % Miles by Congestion Type
· % Time by Congestion Type
· Duration of Congestion
· Vehicle Hours of Delay
· Auto
· Combination truck
· Person Hours of Delay
· Average Travel Speed
· Auto
· Combination truck




[bookmark: _Toc89092313][bookmark: _Toc97543473]Source Book Segmentation
Roadway segmentation is developed to create appropriate segment lengths for analysis purposes. The 2021 Source Book continues in the same fashion and uses the similar segmentation as in the 2020 Source Book. The 2021 Source Book segments are updated since some new segments were removed from, updated or added to the 2020 State Highway System compared to previous years. Details for the segment consolidation are discussed below. The 2021 Source Book uses a uniform approach to segmenting arterial, highway, and freeway facilities for both calculation of non-reliability and reliability related measures.
[bookmark: _Toc89092314][bookmark: _Toc97543474]Segment Consolidation
[bookmark: _Toc89092391]For all 5 years of data from 2016 through 2020, segments are consolidated to produce longer segments than the RCI Top 30 table. This table is a “query for the most requested information” from the RCI database.[footnoteRef:2] Consolidation is based on criteria in Table 5.1. The segment consolidation is only completed on adjacent segments meeting these criteria. The resulting data set has 30% to 40% fewer segments than the RCI Top 30 table. [2:  For more information, see section 8.3.5 of RCI Handbook at https://ftp.fdot.gov/public/file/i9i09RG8GkK4hWk_IQSCiA/FDOT_RCI_Handbook_Chapter_8.pdf] 

[bookmark: _Toc97543542]Table 5.1	Segment Consolidation Criteria
	Criteria
	Nearby Roadway Characteristics

	Consolidation
	Roadway ID
Federal Functional Classification
Number of Lanes
Speed
Annual Average Daily Traffic (AADT)
Level-of-Service Database Area Type
Level-of-Service Database Facility Type



[bookmark: _Toc89092315][bookmark: _Toc97543475]Segments Updated Based on FHWA Urbanized and MPO Planning Boundaries
The consolidated segmentation is further updated to support the easy extraction of performance measures for different geographic boundaries, such as FHWA urbanized boundaries, Metropolitan Planning Organization (MPO) planning boundaries and county boundaries. 
GIS geographic analysis tools are used at the MPO, county, and urbanized area boundary levels to update the consolidated segmentations by splitting them and joining information. Each updated segment has the information to show whether it is covered by a county, MPO or an urbanized area. Using this information, the data and performance measures could be easily extracted for the specific county, MPO or urbanized area. 

[bookmark: _Toc89092316][bookmark: _Toc97543476]Intermediate Calculation Routines 
There are several intermediate calculation routines required by multiple measures in the 2021 Source Book. They are discussed in the sections below.
[bookmark: _Toc89092317][bookmark: _Toc97543477]D Factors
The D factor, or the directional factor, is the percentage of the hourly volume in the predominant direction. For the 2016-2020 mobility measures calculations, directional Annual Average Daily Traffic (AADT), when available, are used to estimate traffic volume in both the peak (with higher directional AADT) and off-peak directions. When the directional AADTs are not available, D factors are used to factor roadway total volume.
For those roadway segments without directional AADTs in the 2016-2020 calculations, peak and off-peak directional volumes are estimated with the assigned D factors based on lane equality, time of day and area type. Specifically, D factors are assigned based on the criteria summarized in Table 6.1.
[bookmark: _Toc89092392][bookmark: _Toc97543543]Table 6.1	D Factors
	Lane Equality
	Area Type
	Time Period
	D Factor

	One-Way
	All
	All
	100%

	Equal number of lanes in both travel directions
	Urbanized
	6 - 9 a.m.
	54%

	
	
	4 - 5 p.m.
	54%

	
	
	5 - 6 p.m.
	55%

	
	
	6 - 7 p.m.
	54%

	
	
	All others
	52%

	
	Transitioning and Rural
	3 - 6 p.m.
	54%

	
	
	All others
	52%

	Unequal number of lanes in both travel directions
	All
	All
	Max (0.55[footnoteRef:3], D factor from TCI) [3:  If D factor is not available in the RCI database, then D factor = 0.55 is used] 




Measures that use a D factor are identified below:
· % Travel by Congestion Type
· Vehicle Hours of Delay
· Auto
· Combination truck
· Person Hours of Delay
· Average travel speed 
· Auto
· Combination truck
[bookmark: _Toc89092318][bookmark: _Toc97543478]Hourly Factors
The FDOT Transportation Data and Analytics Office compiled 2012 Florida continuous traffic data for many roadway facilities and area types. These data are categorized and hourly factors (i.e., the ratio of hourly volumes to daily volumes) are calculated for the eight facility types below:
1. Freeway core (FRC)
Freeway urbanized (FRU)
Freeway transitioning (FRT)
Freeway rural (FRR)
Arterial urbanized (AU)
Arterial non-urbanized (ANU)
Two lane highway rural (2HY)
Multilane highway rural (MHY)
The results for the Source Book are affected by the hourly factors used. Comparisons and smoothing are performed with the hourly factors used in previous versions and with hourly factors derived from national research projects.
In addition, a set of weekend hourly factors are used to better represent traffic volumes on Saturdays and Sundays (see section below). Appendix A contains the weekday hourly factors and the weekend factors used in the 2021 Source Book.
Performance measures that use an hourly factor are identified below:
· Vehicle Miles Traveled
· Auto
· Trucks
· Combination Trucks
· Person Miles Traveled
· % Travel by Congestion Type
· Vehicle Hours of Delay
· Auto
· Combination truck
· Person Hours of Delay
· Travel time reliability – planning time index
· Auto
· Combination truck
· Average travel speed 
· Auto
· Combination truck
[bookmark: _Toc89092319][bookmark: _Toc97543479]Day of Week Variance
The continuous traffic data also enables a comparison of daily traffic between weekdays, Saturdays, and Sundays. It is expected that roadways would show higher daily traffic on weekdays, lower traffic on Saturdays, and much lower traffic on Sundays. While some variations from this pattern are observed (e.g., high traffic on rural roads on Fridays), the hypothesis is generally supported by the data. Therefore, day of week variance factors are developed for weekdays, Saturdays, and Sundays, allowing for a more precise representation of overall traffic conditions. Table 6.2 summarizes the day of week variance for daily traffic used in the 2021 Source Book.
[bookmark: _Toc89092393][bookmark: _Toc97543544]Table 6.2	Day of Week Variance Factors
	Weekday
	Saturday
	Sunday

	105%
	90%
	85%


The application of day of week variance factors does not change the annual average daily traffic (i.e., the weighted-average of factors is equal to 100%).

For peak hour and peak period performance measures, only the weekday traffic volumes and results are used. For measures reported on a daily basis, a seven-day average was calculated by weighting the weekday (5x), Saturday (1x), and Sunday (1x) results. Measures that are reported daily and weighted by vehicle miles traveled (VMT) (e.g., average travel speed) give additional importance to weekday results and less importance to weekend ones, as there are not only more weekdays than weekend days but traffic volumes (and thus, VMT) are higher on weekdays. Appendix B presents a flowchart of the day of week variance calculation routine used in the 2021 Source Book calculations.
Measures that use day of week variance are identified below:
· Vehicle Miles Traveled
· Auto
· Trucks
· Combination Trucks
· Person Miles Traveled
· Vehicles Per Lane Mile
· % Travel by Congestion Type
· % Time by Congestion Type 
· Duration of Congestion
· Vehicle Hours of Delay
· Auto
· Combination truck
· Person Hours of Delay
· Travel time reliability – planning time index
· Auto
· Combination Truck
· Average travel speed 
· Auto
· Combination truck

[bookmark: _Toc89092320][bookmark: _Toc97543480]Vehicle Occupancies
Vehicle occupancies are used to estimate the number of person miles traveled (PMT). In the 2021 Source Book, the vehicle occupancies are taken from 2009 National Household Travel Survey (NHTS) Florida Add-on dataset. The NHTS add-on dataset contains data from completed household surveys in the sample including household, person, vehicle and daily (travel day) trip level data. In addition to the households selected as part of the national survey, this dataset includes the data collected from the twenty add-on program regions, including the State of Florida. Data extracted from the NHTS are only for the trips where it is indicated that the respondent drove the vehicle. In other words, passenger trips by the respondent are excluded. Occupancies are calculated from driver trip data and reported occupancies. Occupancy averages are weighted by trip lengths to develop factors that can directly convert VMT to PMT.
Measures that use vehicle occupancies are identified below:
· Person Miles Traveled
· Person Hours of Delay

[bookmark: _Ref64702133][bookmark: _Ref64702215][bookmark: _Ref64702221][bookmark: _Toc89092321][bookmark: _Toc97543481]Travel Speeds
Field-measured HERE data are used to estimate speeds in the 2021 Source Book. Model calculations are used to estimate speeds for segments that had no HERE coverage.
[bookmark: _Toc89092322][bookmark: _Toc97543482]Field Mobility Measures Calculations: Field-Measured Speeds
Travel speeds for 2016-2020 are obtained from field-measured data provided by HERE rather than the speed-volume functions. For each Source Book roadway segment, field-measured travel speeds are obtained on 15-minute increments. from the archive of the real time HERE speeds between January 1, 2020 and December 31, 2020. HERE removed outliers and provided imputation where there were not enough observations.
The following processes are conducted to conflate HERE speeds to the RCI segmentation:
· A data repository and analytical tool, developed by the Regional Integrated Transportation Information System (RITIS) at the University of Maryland, receives data feeds through an XML file from FDOT.
· These “uncapped speeds”, from the real-time dataset, are averaged to create 15-minute travel speeds per Traffic Message Channel (TMC) and downloaded as a text file
· TMC segments conflated to Source Book segmentation along FDOT’s Linear Referencing System using conflation process built upon the one developed by FDOT Safety Office.
· Source Book segments’ speeds are calculated.
The resulting dataset is one containing directional speeds in 15-minute increments for the Source Book segmentation. This dataset is used to compute Planning Time Index, while the rest of the speed-based measures use an aggregated dataset that summarizes speeds by hour, direction, day type, and congestion threshold. For segments where field-measured speeds are not available, speeds calculated from the speed-volume functions were used.
[bookmark: _Ref64702186][bookmark: _Toc89092323]The day type criteria classify days by four types: regular weekdays, Saturdays, Sundays, and holidays. These holidays are excluded from speed calculations:
· January 1 – New Year
· January 20 – Martin Luther King
· May 25 – Memorial Day
· July 3 – Independence Day
· September 7 – Labor Day
· October 12 – Columbus Day
· November 11 – Veterans Day
· November 26 – Thanksgiving 
· December 25 – Christmas Day

The congestion threshold criteria identifies speed ranges applicable for Heavily Congested (HC), Mildly Congested (MC), and Uncongested (UC) travel conditions based on the segment’s area and roadway type, as shown in the table below.

Table 6.3. Speed Ranges for Congestion Threshold
	Area Type
	Roadway Type
	Heavily Congested
	Mildly Congested
	Uncongested

	Urbanized Areas
	Arterial PSL ≤ 35 mph
	≤ 13 mph
	> 13 and < 22 mph
	> 22 mph

	
	Arterial PSL ≥ 40 mph
	≤ 18 mph
	> 18 and < 31 mph
	> 31 mph

	
	Two-Lane Highway
	≤ 66.7% of FFS
	> 66.7% and < 83.3% of FFS
	> 83.3% of FFS

	
	Multilane Highway
	≤ 66.7% of FFS
	> 66.7% and < 83.3% of FFS
	> 83.3% of FFS

	
	Freeway (PSL <=50 mph)
	≤ 66.7% of FFS
	> 66.7% and < 83.3% of FFS
	> 83.3% of FFS

	
	Freeway (PSL 55 mph)
	≤ 45 mph
	> 45 and < 50 mph
	> 50 mph

	
	Freeway (PSL 60 mph)
	≤ 45 mph
	> 45 and < 55 mph
	> 55 mph

	
	Freeway (PSL 65 mph)
	≤ 45 mph
	> 45 and < 60 mph
	> 60 mph

	
	Freeway (PSL 70 mph)
	≤ 45 mph
	> 45 and < 65 mph
	> 65 mph

	Non-Urbanized Areas
	Arterial PSL ≤ 35 mph
	≤ 17 mph
	> 17 and < 22 mph
	> 22 mph

	
	Arterial PSL ≥ 40 mph
	≤ 23 mph
	> 23 and < 31 mph
	> 31 mph

	
	Two-Lane Highway
	≤ 66.7% of FFS
	> 66.7% and < 83.3% of FFS
	> 83.3% of FFS

	
	Multilane Highway
	≤ 66.7% of FFS
	> 66.7% and < 83.3% of FFS
	> 83.3% of FFS

	
	Freeway (PSL <=55 mph)
	≤ 66.7% of FFS
	> 66.7% and < 83.3% of FFS
	> 83.3% of FFS

	
	Freeway (PSL 60 mph)
	≤ 50 mph
	> 50 and < 55 mph
	> 55 mph

	
	Freeway (PSL 65 mph)
	≤ 50 mph
	> 50 and < 60 mph
	> 60 mph

	
	Freeway (PSL 70 mph)
	≤ 50 mph
	> 50 and < 65 mph
	> 65 mph

	
	Freeway (PSL 75 mph)
	≤ 50 mph
	> 50 and < 70 mph
	> 70 mph


Note: PSL = Posted Speed Limit 
Free Flow Speed (FFS) is defined as the 85th percentile of speeds during overnight hours (10 pm to 5 am) on all days excluding holidays. 

[bookmark: _Modeled_Mobility_Measures][bookmark: _Toc97543483]Modeled Mobility Measures Calculations: Speed-Volume Functions
As mentioned previously, speed-volume functions are only used in calculating the modeled mobility measures. The speed-volume functions are applied as follows:
· Freeway travel speeds are calculated using the Modified Davidson curve for both under-saturated and over-saturated conditions (see Appendix C). A comparison of the performance of different speed-flow functions in the Orlando Urban Area Transportation Study (OUATS) travel demand model suggests that the modified Davidson equation has the highest average coefficient of determination (R2) out of the study functions. The minimum speed is set at 10 mph.
· Arterial travel speeds are calculated using different methodologies for under-saturated and over-saturated conditions (see Appendix D). For under-saturated conditions (demand less than capacity), operating speeds are calculated based on the latest set of Generalized Service Volume Tables. 
For over-saturated conditions (demand greater than capacity), a Bureau of Public Roads (BPR) curve (with Greater Treasure Coast Regional Planning Model parameters) is used to determine average travel speed given vehicle volume and segment capacity. The BPR curve is calibrated such that the V/C = 1.0 speed matches the Generalized Service Volume Tables LOS E speed. The v/c = 2.0 speed is set at a minimum of 7 mph.
· Two-lane highway travel speeds are calculated assuming a linear relationship between speed and flow according to the Highway Capacity Manual 6th Edition (HCM). Chapter 15: Two-Lane Highways of the HCM provides guidance on estimating average speeds on two-lane highways. The minimum speed is set at 10 mph (see Appendix E).
The following description summarizes the speed estimation technique.
Step 1: Obtain Hourly Directional Vehicle Volume
Daily volume is obtained directly from AADT. For purposes of estimating speed, AADT is first converted to hourly directional volumes, based on the day of week variance factor, updated hourly factor and directional factor presented in the appendices.
Step 2: Adjust for Spillback
Hourly vehicle volumes calculated from Step 1 are adjusted to consider queuing that occurs under saturated flow conditions. For each hour between 7:00 a.m. and 10:00 a.m. and between 4:00 p.m. and 7:00 p.m. where saturated conditions exist, it is assumed that the unserved part of the queue will spill back to the next hour. This unserved demand is added to the volume of the next hour and this total volume is used to calculate speed. The process is repeated until demand (including that from previous hour(s)) is less than the capacity. Figure 6.1 presents the algorithm in a flowchart graphical format.
[bookmark: _Toc97543549]Figure 6.1	Queue Spillover Algorithm
Hourly Directional Volume 
= AADT x The Day of Week Variance Factor x Hourly Factor x Directional Factor + Spillover Volume 
Generalized Service Volume Table LOS E Threshold
Is Hourly Directional Volume > LOS E Service Volume?
Within Capacity: 
Spillover Volume = 0
Spillover Volume = Hourly Volume – LOS E Service Volume
Exceeding Capacity: 
Spillover Volume transferred to next hour for time periods between 7-10 a.m. and between 4-7 p.m.
YES
NO


Step 3: Determine whether Undersaturated or Oversaturated Conditions Prevail
The adjusted hourly volumes computed in Step 2 are compared with capacities obtained from the Generalized Service Volume Tables (Appendix F). If volume is greater than the capacity, oversaturated condition is assumed.
Step 4: Select Appropriate Travel Speed Estimation Technique
A speed estimation technique is then chosen based on the facility type and whether the facility is operating within capacity or over capacity. Figures 6.2, 6.3 and 6.4 provide a summary of the estimation techniques that are used in the 2021 Source Book for the modeled mobility measures calculations.
[bookmark: _Toc97543550]Figure 6.2	Estimation of Average Travel Speed on Freeways
Use modified Davidson equation documented in Appendix C to calculate hourly speeds for cars and trucks 
Calculate Average Travel Speed by using weighted average (by volume) of speeds for cars and trucks
Hourly Directional Volume 
= AADT x The Day of Week Variance Factor x Hourly Factor x Directional Factor
AADT
Hourly Factor and Directional Factor
The Day of Week Variance Factor

[bookmark: _Toc97543551]Figure 6.3	Estimation of Average Travel Speed on Arterials 
Hourly Volume 
= AADT x The Day of Week Variance Factor x Hourly Factor x Directional Factor
Is Hourly Volume ≥ LOS E Service Volume?
Within Capacity: 
Determine Auto LOS per Generalized Service Volume Tables
Exceeding Capacity: 
Use BPR Equation with customized parameters, documented in detail in Appendix D
YES
NO
Calculate Travel Speed for cars and trucks using linear interpolation 
Calculate Average Travel Speed by using weighted average (by volume) of speeds for cars and trucks
 
AADT
Hourly Factor and Directional Factor
The Day of Week Variance Factor

[bookmark: _Toc97543552]Figure 6.4	Estimation of Average Travel Speed on Two-Lane Highways 
Hourly Volume 
= AADT x The Day of Week Variance Factor  x  Hourly Factor x  Directional Factor

Use HCM 6th Edition Model, documented in detail in Appendix E
Calculate Average Travel Speed by using weighted average (by volume) of speeds for cars and trucks
 
Calculate Travel Speed for cars and trucks using linear interpolation 
AADT
Hourly Factor and Directional Factor
The Day of Week Variance Factor


[bookmark: _Toc89092325][bookmark: _Toc97543484]Peak Hour vs Peak Period
Peak Hour is defined based on the highest weekday hourly observed volume (Appendix A) for different facility and area types. The hour with the highest hourly volume factor is 5-6 PM for most facility types and 4-5 PM for two facility types. Reporting for planning time indices uses the 5 – 6 pm peak hour; these are the peak hours by facility type:
· Freeway Core: 5 – 6 pm
· Freeway Urbanized: 5 – 6 pm 
· Freeway Transitioning: 5 – 6 pm 
· Freeway Rural: 4 – 5 pm
· Arterial Urbanized: 5 – 6 pm 
· Arterial Non-urbanized: 5 – 6 pm
· Two-lane Highway: 4 – 5 pm
· Multilane Highway: 5 – 6 pm
Peak Period is defined as 4 – 6 pm for all facility types.

[bookmark: _Toc89092326][bookmark: _Toc97543485]People-Related Mobility Measures: Auto/Truck
The calculation methodology for each individual Auto/Truck mobility measure is discussed in this section.
[bookmark: _Toc89092327][bookmark: _Toc97543486]Vehicle Miles Traveled
The following steps describe the process used to obtain Vehicle Miles Traveled (VMT) on a single segment:
Step 1: Obtain Daily and Peak Hour Vehicle Volume
Daily vehicle volume was directly obtained from Annual Average Daily Traffic (AADT), while the peak hour volume was the product of the AADT and the highest hourly factor.
Step 2: Obtain Vehicle Miles Traveled (VMT)
VMT is determined using vehicle traffic volume and segment length. The number of vehicle-miles traveled is based on data obtained from FDOT’s traffic monitoring sites and Roadway Characteristics Inventory (RCI) Feature 111 data. Vehicle Miles Traveled is equal to the product of the daily or hourly volume and the roadway’s length in miles as shown in Equation :
[bookmark: _Ref64701852]Equation 1

Data Sources
· FDOT Transportation Data and Analytics Office, Traffic Characteristics Inventory
· FDOT Transportation Data and Analytics Office, Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System)
[bookmark: _Ref64702248][bookmark: _Toc89092328][bookmark: _Toc97543487]Person Miles Traveled
Person Miles Traveled (PMT) is computed by multiplying VMT by the average vehicle occupancy. Average vehicle occupancies in the Source Book are provided on a county-by-county basis (see Table 7.1). PMT was computed using Equation :
[bookmark: _Ref64701863]Equation 2

Data Sources
· FDOT Transportation Data and Analytics Office. Traffic Characteristics Inventory
· FDOT Transportation Data and Analytics Office. Roadway Characteristics Inventory, Feature 147 (Strategic Intermodal System)
· U.S. Department of Transportation (USDOT). National Household Travel Survey, Florida Add-On, 2009

[bookmark: _Toc89092394][bookmark: _Toc97543545]Table 7.1	Recommended Average Vehicle Occupancies
	County
	Occupancy
	County
	Occupancy
	County
	Occupancy

	Alachua
	1.77
	Hardee
	1.81
	Okeechobee
	1.79

	Baker
	1.72
	Hendry
	1.81
	Orange
	1.70

	Bay
	1.52
	Hernando
	1.62
	Osceola
	1.60

	Bradford
	1.72
	Highlands
	1.81
	Palm Beach
	1.55

	Brevard
	1.58
	Hillsborough
	1.69
	Pasco
	1.57

	Broward
	1.55
	Holmes
	1.77
	Pinellas
	1.44

	Calhoun
	1.53
	Indian River
	1.79
	Polk
	1.73

	Charlotte
	1.55
	Jackson
	1.77
	Putnam
	1.71

	Citrus
	1.63
	Jefferson
	1.53
	Saint Johns
	1.84

	Clay
	1.27
	Lafayette
	1.68
	Saint Lucie
	1.47

	Collier
	1.59
	Lake
	1.48
	Santa Rosa
	1.51

	Columbia
	1.72
	Lee
	1.48
	Sarasota
	1.46

	DeSoto
	1.81
	Leon
	1.57
	Seminole
	1.64

	Dixie
	1.68
	Levy
	1.68
	Sumter
	1.63

	Duval
	1.61
	Liberty
	1.53
	Suwannee
	1.68

	Escambia
	1.90
	Madison
	1.53
	Taylor
	1.53

	Flagler
	1.71
	Manatee
	1.73
	Union
	1.72

	Franklin
	1.53
	Marion
	1.75
	Volusia
	1.66

	Gadsden
	1.29
	Martin
	1.92
	Wakulla
	1.53

	Gilchrist
	1.68
	Miami-Dade
	1.76
	Walton
	1.77

	Glades
	1.81
	Monroe
	1.76
	Washington
	1.77

	Gulf
	1.53
	Nassau
	1.78
	FLORIDA
	1.63

	Hamilton
	1.68
	Okaloosa
	1.60
	
	


Source: U.S. DOT - National Household Travel Survey (NHTS) 2009 Florida Add-On

[bookmark: _Toc89092329][bookmark: _Toc97543488]Travel Time Reliability: Planning Time Index (Auto and Combination Truck)
[bookmark: _Ref64702290][bookmark: _Toc89092330]Unlike the other speed-based measures, the computation of Planning Time Index (PTI) is based upon the granular speed dataset comprised of 15-minute epochs for each Source Book segment. While this dataset is unmodified for all-vehicle PTI, it is modified for combination truck PTI, as described below. 
If the field-measured speed is at or above the posted speed limit plus 5 mph, then the combination truck travel speed was assumed to be 5 mph below field-measured speed. If the field-measured speed is at or below 60 mph, then the combination truck travel speed is assumed to be the same as the field-measured speed. Linear interpolation is used to estimate the combination truck travel speed for field-measured speed between 60 mph and the posted speed limit plus 5 mph. For example, if posted speed limit is 70 mph and the field-measured speed is 75 mph, then the combination truck speed is 70 mph (75 mph - 5 mph). If it is the same posted speed limit and the field-measured speed is 55 mph, then the combination truck speed is 55 mph (since it is below 60 mph). 
The Planning Time Index (PTI) is the ratio of the 95th percentile travel time to the travel time at reference speed. The reference speed is defined as the 85th percentile unmodified speed during weekday off-peak hours (9 am to 4 pm and 7 pm to 10 pm). This applies to all vehicles and combination trucks. The following equation is used to calculate the PTI:
Equation 3

Weekend PTI is calculated using the same methodology and formula as indicated above, with the exception that the calculations are made for the weekends. The 95th percentile travel time is calculated during weekend peak period (12 – 2 PM) and for daily conditions. Reference speed is calculated as the 85th percentile unmodified speed during weekend off-peak hours (9 am to 4 pm and 7 pm to 10 pm). 
Data Sources
· FDOT Transportation Data and Analytics Office. Traffic Characteristics Inventory
· FDOT Transportation Data and Analytics Office. Roadway Characteristics Inventory, Feature 147 (Strategic Intermodal System)
· HERE Technologies. Travel Time Data
[bookmark: _Toc97543489]Average Travel Speed – Auto 
Field-measured data are used to capture average speed for most segments for the 2021 Source Book. However, speed-volume functions are used to capture speeds where the probe data network has no coverage. Field-measured travel speeds are obtained from HERE, downloaded at the granular level. The granular level field-measured speeds are aggregated for each Source Book segment by hour, direction, day type, and congestion thresholds (i.e., heavily congested, mildly congested, and uncongested – see Error! Reference source not found.3). 
The HERE dataset does not span all the State Highway System (SHS) and National Highway System (NHS) network, leaving several road segments without field-measured speeds. For segments where field-measured speeds are not available, speeds calculated from the speed-volume functions are used. The process for calculating speeds is described in Appendix C for freeways and multilane highways, Appendix D for arterials, and Appendix E for 2 lane highways. 
Data Sources
· FDOT Transportation Data and Analytics Office. Traffic Characteristics Inventory
· FDOT Transportation Data and Analytics Office. Roadway Characteristics Inventory, Feature 147 (Strategic Intermodal System)
· HERE Technologies. Travel Time Data


[bookmark: _Toc89092331][bookmark: _Toc97543490]Average Speed vs. Posted Speed
This measure is calculated for arterials and highways by comparing the average peak hour speed against the posted speed limit. The output represents the overall percentage of the speed limit achieved in the peak hour. Average travel speed is the average of all peak hour segment travel speeds captured by probe data or modeled through speed-volume functions.
Equation 4


Data Sources
· FDOT Transportation Data and Analytics Office. Traffic Characteristics Inventory
· FDOT Transportation Data and Analytics Office. Roadway Characteristics Inventory, Feature 147 (Strategic Intermodal System)
· HERE Technologies. Travel Time Data
[bookmark: _Toc89092332][bookmark: _Toc97543491]Vehicles per Lane Mile
The most commonly used mobility performance measure to describe utilization is vehicles per lane mile, which represents the average density on a roadway. It is calculated as the roadway segment’s peak hour volume divided by the number of lane miles weighted by the aggregate lane miles of each segment. Vehicle miles traveled is used in the aggregation of this measure rather than average annual daily traffic, since vehicle miles traveled describes the volume across a segment and is more suitable to the segmentation used for Florida’s highway systems. Vehicles per lane mile is reported only for peak hour.
Step 1: Obtain Peak Hour Vehicle Volume and Number of Lanes
Peak hour volume is the product of the AADT, the day of week variance factor and the highest hourly factor. Total number of lanes (in both directions) is obtained by summing the number of lanes on the right and left sides of the roadway segment, which are obtained directly from the RCI database.
Step 2: Obtain Vehicles per Lane and Vehicle per Lane Mile
Vehicles per lane mile is calculated as:
Equation 1

Equation 5
[bookmark: _Hlk97619095]
Data Sources
· [bookmark: _Toc89092333]FDOT Transportation Data and Analytics Office. Traffic Characteristics Inventory
· FDOT Transportation Data and Analytics Office. Roadway Characteristics Inventory, Feature 147 (Strategic Intermodal System) and Feature 212 (Through lanes)
[bookmark: _Toc97543492]% Travel by Congestion Type
The percent of travel by congestion type is determined by summing the vehicle-miles traveled on roadways operating within each congestion category The congestion categories are defined in Table 6.3.
This measure is calculated as:
[bookmark: _Ref64701993]Equation 6

 

Use speed thresholds for congestion provided in Table 7. For each segment, calculate the percentage of observations in each speed bin (i.e. heavily congested, mildly congested, uncongested) and the respective average per bin.
Data Sources
· FDOT Transportation Data and Analytics Office. Traffic Characteristics Inventory
· FDOT Transportation Data and Analytics Office. Roadway Characteristics Inventory, Feature 147 (Strategic Intermodal System) and Feature 311 (Speed limits)
· HERE Technologies. Travel Time Data

[bookmark: _Ref64701976][bookmark: _Toc89092334][bookmark: _Toc97543493]% Miles by Congestion Type
The % of Miles by Congestion Type for all vehicles is determined by summing the miles of roadway in the congestion category and then dividing it by the total system miles.
Equation  computes the percent of miles heavily, mildly, and uncongested.
[bookmark: _Ref89092015]Equation 7



Use speed thresholds for congestion provided in Table 7. 
Data Sources
· FDOT Transportation Data and Analytics Office. Traffic Characteristics Inventory
· FDOT Transportation Data and Analytics Office. Roadway Characteristics Inventory, Feature 147 (Strategic Intermodal System) and Feature 311 (Speed limits)
· HERE Technologies. Travel Time Data

[bookmark: _Toc89092335][bookmark: _Toc97543494]% Time by Congestion Type
Percent time by congestion type accounts for the amount of time the facility is operating within the congested category. It is the percent of time in which segments operate at uncongested, mildly congested, and heavily congested conditions.
[bookmark: _Ref64702020]This measure uses the same speed thresholds by congestion type indicated in Table 7. To report a single duration of congestion metric, congestion durations from multiple roadways are weighted by the roadways’ lane miles, using Error! Not a valid bookmark self-reference..
Equation 8
For each roadway segment, the measure is computed as follows:



For area-wide aggregation, the measure is computed as follows:


Use speed thresholds for congestion provided in Table 6.3.
Data Sources
· [bookmark: _Ref64702270][bookmark: _Toc89092336]FDOT Transportation Data and Analytics Office. Traffic Characteristics Inventory
· FDOT Transportation Data and Analytics Office. Roadway Characteristics Inventory, Feature 147 (Strategic Intermodal System) and Feature 311 (Speed limits)
· HERE Technologies. Travel Time Data
0. [bookmark: _Toc97543495]Duration of Congestion
In the 2021 Source Book, Duration of Congestion is a new measure to replace the Hours Heavily Congested (Daily and Annual) performance measure. The duration of congestion is taken as the number of hours categorized as heavily congested. Segments with at least 15-minutes of daily heavy congestion are selected as the portion of the system susceptible to heavy congestion. This measure is weighted by lane-miles, making the measure independent of segmentation. To account for directional travel, the direction of travel with more heavy congestion is chosen for the total duration measure.
Equation 9


Data Sources
· [bookmark: _Hours_of_Delay]FDOT Transportation Data and Analytics Office, Traffic Characteristics Inventory
· FDOT Transportation Data and Analytics Office, Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System)
· HERE Technologies, Travel Time Data
[bookmark: _Toc97543496]Hours of Delay
In the 2021 Source Book, Vehicle Hours of Delay, Person Hours of Delay, and Combination Truck Hours of Delay are estimated on an hourly basis by determining the difference between delay threshold travel time and actual travel time along a facility. Delay threshold travel time/speed is considered the additional travel time experienced by a motorist beyond what would be experienced under uncongested conditions. The delay threshold speeds for the 2021 Source Book are provided in Table 7.3 below.



[bookmark: _Toc89092396][bookmark: _Toc97543546]Table 7.2	Summary of Delay Threshold Speeds
	Area Type
	Roadway Type
	Uncongested

	Urbanized Areas
	Arterial PSL ≤ 35 mph
	> 22 mph

	
	Arterial PSL ≥ 40 mph
	> 31 mph

	
	Two-Lane Highway
	> 83.3% of FFS

	
	Multilane Highway
	> 83.3% of FFS

	
	Freeway (PSL <50 mph)
	> 83.3% of FFS

	
	Freeway (PSL 55 mph)
	> 50 mph

	
	Freeway (PSL 60 mph)
	> 55 mph

	
	Freeway (PSL 65 mph)
	> 60 mph

	
	Freeway (PSL 70 mph)
	> 65 mph

	Non-Urbanized Areas
	Arterial PSL ≤ 35 mph
	> 22 mph

	
	Arterial PSL ≥ 40 mph
	> 31 mph

	
	Two-Lane Highway
	> 83.3% of FFS

	
	Multilane Highway
	> 83.3% of FFS

	
	Freeway (PSL <50 mph)
	> 83.3% of FFS

	
	Freeway (PSL 60 mph)
	> 55 mph

	
	Freeway (PSL 65 mph)
	> 60 mph

	
	Freeway (PSL 70 mph)
	> 65 mph

	
	Freeway (PSL 75 mph)
	> 70 mph




Delay estimation considers unserved demand from the preceding hours for the time periods between 7:00 a.m. and 10:00 a.m. and between 4:00 p.m. and 7:00 p.m. During oversaturation, the undischarged queue—the difference between demand and capacity—from an oversaturated hour is added to the next hour. The process is repeated until demand (including that from previous hour(s)) is less than the capacity.
The following description summarizes the technique to calculate the Vehicle Hours of Delay. The calculations for obtaining Person Hours of Delay and Combination Truck Hours of Delay are similar, with the exception of multiplying by the average vehicle occupancy rate in the former and using the combination truck average travel speed in the latter.
Step 1: Obtain Hourly Directional Vehicle Volumes
AADT is first converted to hourly directional volumes, based on the day of week variance factor, hourly factor and directional factor (if directional AADT is not available). Hourly directional volumes used for delay calculation are adjusted for queue spill-back under over-saturation conditions for the time periods between 7:00 a.m. and 10:00 a.m. and between 4:00 p.m. and 7:00 p.m.
Step 2: Obtain Delay Threshold Travel Time
A segment’s delay threshold travel time is obtained by dividing the segment length by the threshold speeds presented above.
Step 3: Compute Hourly Directional Total Vehicle Delay
Average vehicle delay (in time units per vehicle) is computed as the difference between the actual travel time and the delay threshold travel time. It should be noted that when the actual travel time is less than the delay threshold travel time, there is no delay on the roadway segment. Total vehicle hours of delay (in vehicle-time units) are the product of average vehicle delay and the vehicle volume. The actual travel time is computed based on the average travel speed calculations described in the following section. On a single segment and for a single hour, the delay calculation is presented in the following equations:
Equation 10


Equation 2


Equation 3


· Average vehicle occupancies are discussed in Section 7.2.
· Combination truck speed calculations are provided in Section 14.1.
Step 4: Obtain Daily Total Delay and Hours of Delay per Mile
The daily total hours of delay are the sum of hourly totals. The daily vehicle hours of delay are calculated as shown below:
Equation 13

* t=a single hour, 24=24 hours
Equation 4


Data Sources
· FDOT Transportation Data and Analytics Office, Traffic Characteristics Inventory
· FDOT Transportation Data and Analytics Office, Roadway Characteristics Inventory Feature 147 (Strategic Intermodal System)
· HERE Technologies, Travel Time Data
· U.S. Department of Transportation (USDOT), National Household Travel Survey, Florida Add-On, 2009

[bookmark: _Toc89092337][bookmark: _Toc97543497]Job Accessibility by Auto
Accessibility is the ease of reaching valued destinations. It can be measured across different times of day (accessibility in the morning rush might be lower than the less-congested midday period). It can be measured for each mode (accessibility by walking is usually lower than accessibility by transit, which is usually lower than accessibility by car). There are a variety of ways to measure accessibility, but the number of destinations reachable within a given travel time is the most comprehensible and transparent as well as the most directly comparable across cities. 
This measure uses the University of Minnesota Accessibility Observatory’s Access Across America, which estimates the accessibility to jobs by auto for each of the 11 million U.S. census blocks. Travel times are calculated using a detailed road network and speed data that reflect typical conditions for an 8 a.m. Wednesday morning departure. 
Equation 14

Data Sources
· University of Minnesota Accessibility Observatory. National Accessibility Evaluation


[bookmark: _Toc89092338][bookmark: _Toc97543498]Safety Measures: Auto/Truck 
The calculation methodology for each safety measure is discussed in this section.
[bookmark: _Toc89092339][bookmark: _Toc97543499]Number of Fatalities
This measure is the total number of fatalities on Florida's roadways that are a direct result of a traffic crash within thirty days of the crash occurrence.
Equation 15

Data Sources
· Florida Department of Highway Safety and Motor Vehicles. Traffic Crash Facts Annual Report
· FDOT State Safety Office. Crash Analysis Reporting System (CARS) database as of December 13, 2021
[bookmark: _Toc89092340][bookmark: _Toc97543500]Number of Serious Injuries
This measure looks at the number of disabling/incapacitating injuries from traffic crashes that prevent the injured individuals from engaging in normal activities and usually requiring transport to a medical facility and hospitalization.
Equation 5

Data Sources
· Florida Department of Highway Safety and Motor Vehicles. Traffic Crash Facts Annual Report
· FDOT State Safety Office. Crash Analysis Reporting System (CARS) database as of December 13, 2021
[bookmark: _Toc89092341][bookmark: _Toc97543501]Rate of Fatalities
This measure is the total number of fatalities on Florida’s roadways per 100 million VMT.
Equation 17

Data Sources
· Florida Department of Highway Safety and Motor Vehicles. Traffic Crash Facts Annual Report
· FDOT State Safety Office. Crash Analysis Reporting System (CARS) database as of December 13, 2021
· FDOT Transportation Data and Analytics Office. Public Road Mileage and Travel Report, State Highway System Mileage and Travel Report

[bookmark: _Toc89092342][bookmark: _Toc97543502]Rate of Serious Injuries
This measure is the total number of serious injuries on Florida’s roadways per 100 million VMT.
Equation 18

Data Sources
· Florida Department of Highway Safety and Motor Vehicles, Traffic Crash Facts Annual Report
· FDOT State Safety Office, Crash Analysis Reporting System (CARS) database as of December 13, 2021
· FDOT Transportation Data and Analytics Office, Public Road Mileage and Travel Report, State Highway System Mileage and Travel Report

[bookmark: _Toc89092343][bookmark: _Toc97543503]Motorcycle Fatalities and Serious Injuries
These safety measures capture the number of incapacitating injuries and fatalities of both motorcyclists and their passengers within thirty days of the crash occurrence.
Equation 19
Motorcycle Fatalities = 
Motorcycle Serious Injuries = 
Data Sources
· Florida Department of Highway Safety and Motor Vehicles. Traffic Crash Facts Annual Report

[bookmark: _Toc89092344][bookmark: _Toc97543504]Pedestrian Fatalities and Serious Injuries
This measure is the total number of pedestrian serious (incapacitating) injuries and fatalities that are reported on Florida’s public roads within thirty days of a crash.
Equation 6

 Serious Injuries = 
Data Sources
· Florida Department of Highway Safety and Motor Vehicles. Traffic Crash Facts Annual Report

[bookmark: _Toc89092345][bookmark: _Toc97543505]Bicycle Fatalities and Serious Injuries
This is the total number of bicyclist serious (incapacitating) injuries and fatalities on all of Florida's roadways within thirty days of the crash occurrence.
Equation 7


Data Sources
· Florida Department of Highway Safety and Motor Vehicles. Traffic Crash Facts Annual Report

[bookmark: _Toc97543506]Safety Belt Use
FDOT conducts Florida’s annual statewide safety belt use survey. The statewide survey follows National Highway Traffic Safety Administration (NHTSA) procedures in determining the outboard, front-seat occupant belt use rate. Every five years, NHTSA requires that statewide surveys include newly sampled survey sites based on the most recent traffic fatality counts. These sites were selected randomly to represent all the traffic on various roadway types around the State of Florida. This is the percentage of driver and front seat passengers observed to be using a safety belt. Observations were recorded at 165 sites across 15 counties and occurred at random one-hour periods on all days of the week during daylight hours.
Equation 82


Data Sources
· FDOT State Safety Office





[bookmark: _Toc89092346]
[bookmark: _Toc97543507]People-Related Mobility Measures: Transit
The calculation methodology for each people-related transit mobility measure is discussed in this section.
[bookmark: _Toc29466783][bookmark: _Toc30498841][bookmark: _Toc30576887][bookmark: _Toc89092347][bookmark: _Toc97543508]Transit Revenue Miles
Transit revenue miles is the number of annual miles of vehicle operation while in active service (available to pick up revenue passengers). This number is smaller than vehicle miles because of the exclusion of deadhead miles such as vehicle miles from the garage to the start of service, vehicle miles from the end of service to the garage, driver training, and other miscellaneous miles that are not considered to be in direct revenue service.
Equation 9

Data Sources
· FDOT Public Transit Office, Florida Transit Information and Performance Handbook 
[bookmark: _Toc89092348][bookmark: _Toc97543509]Transit Passenger Trips
Transit passenger trips are the annual number of passenger trips on the transit vehicles. A trip is counted each time a passenger boards a transit vehicle. Thus, if a passenger makes a transfer between buses to reach a destination, the passenger is counted as making two passenger trips.
Equation 10

Data Sources
· FDOT Public Transit Office. Florida Transit Information and Performance Handbook
[bookmark: _Toc89092349][bookmark: _Toc97543510]Transit Revenue Miles between Failures

Transit revenue miles between failures is the number of total annual revenue miles divided by the number of revenue vehicle system failures, an indicator of the average frequency of delays caused by a problem with the equipment.
Equation 115

Data Sources
· FDOT Public Transit Office. Florida Transit Information and Performance Handbook

[bookmark: _Toc89092350][bookmark: _Toc97543511]Transit Weekday Span of Service
Transit weekday span of service is the number of hours that transit service is provided on a representative weekday in the operation of the transit agency. This indicator is determined by computing the number of hours between the time service begins and the time service ends for an average weekday.
Equation 126

Data Sources
· FDOT Public Transit Office. Florida Transit Information and Performance Handbook

[bookmark: _Toc29466788][bookmark: _Toc30498846][bookmark: _Toc30576892][bookmark: _Toc89092351][bookmark: _Toc97543512]Resident Access to Transit
This measure refers to the percentage of the population within a half-mile of fixed route transit.
Equation 27

Data Sources
· FDOT Public Transit Office. Florida Transit Information and Performance Handbook

[bookmark: _Toc89092352][bookmark: _Toc97543513]Job Accessibility by Transit
Job accessibility is a “cumulative opportunity” metric — it reflects the total number of jobs reachable by transit within a travel time threshold. It is calculated for each census block, and the results are aggregated to provide a statewide average. Local accessibility levels depend not just on the availability and routes of transit service but also on their frequency. A traveler using transit service that runs more frequently will spend less time waiting. This analysis uses the 7:00 a.m. - 9:00 a.m. time period. The data are averaged across that window from minute-by-minute departures. 
Equation 28

Data Sources
· University of Minnesota Accessibility Observatory. National Accessibility Evaluation 

[bookmark: _Toc89092353][bookmark: _Toc97543514]Transit Passenger Trips per Revenue Mile
This measure is the ratio of annual passenger trips to total annual transit revenue miles of service, a key indicator of service effectiveness that is influenced by the levels of demand and the supply of service provided.
Equation 29

Data Sources
· FDOT Public Transit Office. Florida Transit Information and Performance Handbook



[bookmark: _Toc89092354][bookmark: _Toc97543515]People-Related Mobility Measures: Pedestrian/Bicycle 
[bookmark: _Toc29298980][bookmark: _Toc29298981][bookmark: _Toc29298982][bookmark: _Toc29298983][bookmark: _Toc29298984][bookmark: _Toc29298985][bookmark: _Toc29298986][bookmark: _Toc29298987][bookmark: _Toc29298988][bookmark: _Toc29298989][bookmark: _Toc29298990][bookmark: _Toc29298991][bookmark: _Toc29298992][bookmark: _Toc29298993][bookmark: _Toc29298994][bookmark: _Toc29298995][bookmark: _Toc29298996][bookmark: _Toc29298997][bookmark: _Toc29298998][bookmark: _Toc29298999][bookmark: _Toc29299000][bookmark: _Toc29299001][bookmark: _Toc29299002][bookmark: _Toc29299003][bookmark: _Toc29299004][bookmark: _Toc29299005][bookmark: _Toc29299006][bookmark: _Toc29299007][bookmark: _Toc29299008][bookmark: _Toc29299009][bookmark: _Toc29299010][bookmark: _Toc29299011][bookmark: _Toc29299012][bookmark: _Toc29299013][bookmark: _Toc29299014][bookmark: _Toc29299015][bookmark: _Toc29299016][bookmark: _Toc29299017][bookmark: _Toc29299018][bookmark: _Toc29299019][bookmark: _Toc29299020][bookmark: _Toc29299021][bookmark: _Toc29299022][bookmark: _Toc29299023][bookmark: _Toc29299024][bookmark: _Toc29299025][bookmark: _Toc29299026][bookmark: _Toc29299027][bookmark: _Toc29299028][bookmark: _Toc29299029][bookmark: _Toc29299030][bookmark: _Toc29299031][bookmark: _Toc29299032][bookmark: _Toc29299033][bookmark: _Toc29299034][bookmark: _Toc29299035][bookmark: _Toc29299036][bookmark: _Toc29299037][bookmark: _Toc29299038][bookmark: _Toc29299039][bookmark: _Toc29299040][bookmark: _Toc29299041][bookmark: _Toc29299042][bookmark: _Toc29299043][bookmark: _Toc29299044][bookmark: _Toc29299045][bookmark: _Toc29299046][bookmark: _Toc29299047][bookmark: _Toc29299048][bookmark: _Toc29299049][bookmark: _Toc29299050][bookmark: _Toc29299051][bookmark: _Toc29299052][bookmark: _Toc29299053][bookmark: _Toc29299054][bookmark: _Toc29299055][bookmark: _Toc29299056][bookmark: _Toc29299057][bookmark: _Toc29299058][bookmark: _Toc29299059][bookmark: _Toc29299060][bookmark: _Toc29299061][bookmark: _Toc29299062][bookmark: _Toc29299063][bookmark: _Toc29299064][bookmark: _Toc29299065][bookmark: _Toc29299066][bookmark: _Toc29299067][bookmark: _Toc29299068][bookmark: _Toc29299069][bookmark: _Toc29299070]This section discusses the calculation methodology for each pedestrian and bicycle mobility measure.
[bookmark: _Toc89092355][bookmark: _Toc97543516]% Pedestrian Facility Coverage
This measure reports the percentage of centerline miles of non-limited access SHS facilities in urban areas (5,000+ population) that have sidewalks and/or shared-use paths available to pedestrians. The pedestrian facilities include urban non-limited SHS roadways and a limited number of non-SHS roadways deemed of interest to FDOT with a sidewalk or a shared path on either side. In the formula below, urban non-limited access SHS centerline miles include those non-SHS roadway miles with pedestrian facilities.
Equation 13

Data Sources
· FDOT Transportation Data and Analytics Office. Roadway Characteristics Inventory, Feature 216 (Bike Lanes/Pedestrian Facilities)
[bookmark: _Toc89092356][bookmark: _Toc97543517]% Bicycle Facility Coverage
This measure reports the percentage of centerline miles of non-limited access SHS facilities that have paved shoulders, or shared pathways available to bicyclists. The bicycle facilities include non-limited SHS roadways and a limited number of non-SHS roadways deemed of interest to FDOT, with a paved shoulder ≥ 4' and < 7' or a shared path on either side. In the formula below, non-limited access SHS centerline miles include those non-SHS roadway miles with bicycle facilities.
Equation 14

Data Sources
· [bookmark: _Toc89092358]FDOT Transportation Data and Analytics Office. Roadway Characteristics Inventory, Feature 216 (Bike Lanes/Pedestrian Facilities) and Feature 214 (Outside shoulder)
[bookmark: _Toc97543518]People-Related Mobility Measures: Aviation
[bookmark: _Toc89092359][bookmark: _Toc97543519]Aviation Passenger Boardings
The total number of revenue passengers who board an aircraft at a Florida airport. If a passenger makes a transfer between planes to reach a destination within Florida, the passenger is counted as making two passenger boardings.
Equation 15

Data Sources
· U.S. Federal Aviation Administration. Enplanements at All Airports (Primary, Non-primary Commercial Service, and General Aviation) by State and Airport 
[bookmark: _Toc89092360][bookmark: _Toc97543520]Aviation Departure Reliability
Departure reliability is based on a flight’s take-off time from the gate. A departure is deemed reliable if the flight departs within 15 minutes of the scheduled time shown in the carrier’s Computerized Reservations Systems. In the aviation industry, this is commonly known as on-time departure. Departure reliability can be influenced by various factors such as heavy traffic volume, weather, and mechanical reasons beyond the control of an airport or an airline.
Equation 16

Data Sources
· U.S. Bureau of Transportation Statistics, On-Time Departure T-100 Segment 

[bookmark: _Toc89092361][bookmark: _Toc97543521]People-Related Mobility Measures: Rail
[bookmark: _Toc89092362][bookmark: _Toc97543522]Rail Passengers
This measure provides the annual number of revenue-paying rail passengers. For the purpose of this performance measure, rail passengers include those riding on Amtrak, SunRail, and Tri-Rail. 
Equation 17
 of Amtrak, SunRail and Tri-Rail
Data Sources
· Amtrak. Amtrak Fact Sheet
· Federal Transit Administration. National Transit Database (NTD) September 2021 Adjusted Monthly Ridership Database 

[bookmark: _Toc89092363][bookmark: _Toc97543523]Passenger Rail On-time arrival
Rail on-time arrival captures the on-time performance of a passenger rail system operating within Florida. It represents percent of Amtrak, SunRail, and Tri-Rail trains that arrive on time. A train is considered on-time if arrival at endpoint is within a specified threshold timeframe of scheduled arrival time. The threshold timeframe varies based on the trip length. For long distance trips, the timeframe is wide (e.g. 30 minutes). For commuter trains and local heavy rail systems, the time frame is narrow (e.g. 15 minutes). 
Equation 18

Data Sources
· Amtrak. Amtrak Fact Sheet
· South Florida Regional Transportation Authority. South Florida Regional Transportation Agency’s Transit Development Plan (TDP) 	Comment by Zhong, Monica: Is this still the source?	Comment by Tyrone Scorsone: No we obtained the information directly from SFRTA – BUT on-time performance will be included in the TDP (whenever it comes out)
· FDOT Freight & Multimodal Operations Office



[bookmark: _Toc89092364][bookmark: _Toc97543524]People-Related Mobility Measures: Seaport
[bookmark: _Toc89092365][bookmark: _Toc97543525]Seaport Passenger Movements
Seaport passenger movements refer to passengers embarking and disembarking at a Florida seaport. For example, when a cruise passenger departs on a cruise ship from PortMiami, they are counted. When the same cruise passenger arrives back at PortMiami, they are counted again.
Equation 19


Data Sources
· Florida Seaport Transportation and Economic Development (FSTED) Council. Five-Year Florida Seaport Mission Plan 







[bookmark: _Toc89092366][bookmark: _Toc97543526]Freight-Related Mobility Measures: Truck
[bookmark: _Toc89092372][bookmark: _Toc97543527]Average Travel Speed – Combination Truck
The combination truck travel speed is estimated using field measured speed. The methodologies are different for arterials, freeways, and highways. 
For arterials, if the HERE speed for all vehicles is at least 5 mph over the posted speed limit (PSL), then the combination truck travel speed is assumed to be the same as the PSL, which means combination truck travel speed is capped at the PSL. If the field-measured speed for all vehicles is 7 mph below the PSL or lower, then the combination truck travel speed is assumed to be the same as the field-measured speed. Linear interpolation is used to estimate the combination truck travel speed for field-measured speed between 7 mph below the PSL and the speed limit plus 5 mph.
For freeways or highways, if the field-measured speed for all vehicles is at the speed limit plus 5 mph, then the combination truck travel speed is assumed to be at the speed limit. Linear interpolation is used to estimate the combination truck travel speed when the field-measured speed is between 45 mph and the speed limit plus 5 mph. If the field-measured speed is at or below 45 mph, the combination truck travel speed is assumed to be the same as the field-measured speed. 
The resulting adjusted speed is weighted by combination truck miles traveled (CTMT) for each roadway segment and the average travel speed for combination trucks is determined using the following equation:
Equation 37

Data Sources
· FDOT Transportation Data and Analytics Office. Traffic Characteristics Inventory
· FDOT Transportation Data and Analytics Office. Roadway Characteristics Inventory, Feature 147 (Strategic Intermodal System)
· HERE Technologies. Travel Time Data

[bookmark: _Toc89092373][bookmark: _Toc97543528]Combination Truck Cost of Delay
This measure monetizes the cost of delay experienced by the freight industry by (1) calculating the average marginal cost of labor per hour and (2) multiplying that by the number of hours of delay for combination trucks. The average marginal cost of labor per hour is the sum of marginal driver wages and driver benefits, obtained from the annual report titled An Analysis of the Operational Cost of Trucking, from 2019 American Transportation Research Institute (ATRI) data. The number of hours of delay for combination trucks is taken from the process described in Section 7.11.
Equation 38


Data Sources
· FDOT Transportation Data and Analytics Office. Traffic Characteristics Inventory
· FDOT Transportation Data and Analytics Office. Roadway Characteristics Inventory, Feature 147 (Strategic Intermodal System)
· HERE Technologies. Travel Time Data
· American Transportation Research Institute. An Analysis of the Operational Costs of Trucking

[bookmark: _Toc89092375][bookmark: _Toc97543529]Freight-Related Mobility Measures: Aviation
The calculation methodology for each freight-related aviation mobility measure is discussed in this section.
[bookmark: _Toc89092376][bookmark: _Toc97543530]Aviation Tonnage

Aviation tonnage comes from the BTS T-100 Market report. This is the weight of all air cargo handled at Florida airports. This measure includes mail and freight cargo originated and terminated at Florida airports.
Equation 39

Data Sources
· [bookmark: _Hlk66979743]U.S. Bureau of Transportation Statistics (BTS). T100 Market (All Carriers) 

[bookmark: _Toc89092377][bookmark: _Toc97543531]Freight-Related Mobility Measures: Space Measures
The calculation methodology for each space measure is discussed in this section.
[bookmark: _Toc89092378][bookmark: _Toc97543532]Space Launches and Sites

Space launches account for all the successful mission launches from Cape Canaveral Spaceport, excluding any test flights: 
Equation 40


Space launch sites are all active launch sites in the state of Florida providing access to Earth’s orbit. 


Data Sources
· Space Florida

[bookmark: _Toc89092379][bookmark: _Toc97543533]Space Payloads

Number of payloads describes the cargo and weight onboard spacecraft launches. A payload is the carrying capacity of a launch vehicle and may include cargo, passengers, a flight crew, scientific experiments, munitions, or other equipment: 
Equation 41




Data Sources
· Space Florida
Methodologies for THE FDOT SOURCE BOOK


[bookmark: _Toc89092382][bookmark: _Toc97543534]Freight-Related Mobility Measures: Seaport
The calculation methodology for each freight-related seaport mobility measure is discussed in this section.
[bookmark: _Toc89092383][bookmark: _Toc97543535]Seaport Tonnage
Seaport tonnage is the international and domestic waterborne tons of cargo handled at both public and private terminals in port areas of Florida.
Equation 42

Data Sources
· FSTED Council. Five-Year Florida Seaport Mission Plan
[bookmark: _Toc89092384][bookmark: _Toc97543536]Seaport Twenty-Foot Equivalent Units
Twenty-Foot Equivalent Unit (TEU) represents the cargo capacity of a standard intermodal container, twenty feet long, eight feet tall, and eight feet wide. It is the standardized unit of the capacity of a container ship, or a container terminal.
Equation 20

Data Sources
· FSTED Council. Five-Year Florida Seaport Mission Plan 
Methodologies for THE FDOT SOURCE BOOK
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[bookmark: _Hourly_Factors][bookmark: _Toc95208878]

F-5
	Hourly Factors



	Time Period
	Freeway Core  
	Freeway Urbanized 
	Freeway 
	Freeway Rural 

	
	Weekday
	Weekend
	Weekday
	Weekend
	Weekday
	Weekend
	Weekday
	Weekend

	12 a.m. – 1 a.m.
	0.95%
	2.42%
	0.95%
	1.47%
	0.93%
	1.41%
	1.36%
	1.33%

	1 a.m. – 2 a.m.
	0.57%
	1.67%
	0.65%
	1.02%
	0.65%
	0.93%
	1.07%
	1.03%

	2 a.m. – 3 a.m.
	0.44%
	1.28%
	0.55%
	0.80%
	0.57%
	0.71%
	0.94%
	0.85%

	3 a.m. – 4 a.m.
	0.48%
	1.21%
	0.61%
	0.71%
	0.70%
	0.68%
	0.97%
	0.81%

	4 a.m. – 5 a.m.
	0.74%
	1.06%
	0.89%
	0.83%
	1.16%
	0.82%
	1.22%
	0.92%

	5 a.m. – 6 a.m.
	1.90%
	1.34%
	1.92%
	1.23%
	2.49%
	1.36%
	2.04%
	1.26%

	6 a.m. – 7 a.m.
	5.16%
	2.16%
	4.60%
	2.01%
	5.17%
	2.34%
	3.76%
	1.93%

	7 a.m. – 8 a.m.
	7.00%
	2.91%
	6.97%
	3.01%
	6.98%
	3.32%
	5.04%
	2.96%

	8 a.m. – 9 a.m.
	6.65%
	3.73%
	6.64%
	4.17%
	6.00%
	4.34%
	5.26%
	4.31%

	9 a.m. – 10 a.m.
	5.54%
	4.69%
	5.57%
	5.51%
	5.29%
	5.42%
	5.58%
	5.82%

	10 a.m. – 11 a.m.
	5.10%
	5.53%
	5.39%
	6.63%
	5.48%
	6.56%
	5.98%
	7.06%

	11 a.m. – 12 p.m.
	5.06%
	6.05%
	5.47%
	7.18%
	5.57%
	7.13%
	6.16%
	7.61%

	12 p.m. – 1 p.m.
	5.17%
	6.49%
	5.53%
	7.47%
	5.55%
	7.11%
	6.15%
	7.71%

	1 p.m. – 2 p.m.
	5.32%
	6.65%
	5.65%
	7.52%
	5.75%
	7.09%
	6.29%
	7.83%

	2 p.m. – 3 p.m.
	5.74%
	6.69%
	6.05%
	7.54%
	6.24%
	7.11%
	6.58%
	7.95%

	3 p.m. – 4 p.m.
	6.66%
	6.63%
	6.85%
	7.43%
	6.88%
	7.14%
	6.93%
	7.66%

	4 p.m. – 5 p.m.
	7.53%
	6.55%
	7.62%
	7.10%
	7.58%
	7.16%
	7.14%
	7.06%

	5 p.m. – 6 p.m.
	8.12%
	6.41%
	7.98%
	6.55%
	7.97%
	6.71%
	6.88%
	6.27%

	6 p.m. – 7 p.m.
	6.64%
	6.16%
	6.06%
	5.67%
	5.74%
	5.91%
	5.56%
	5.31%

	7 p.m. – 8 p.m.
	4.67%
	5.38%
	4.25%
	4.70%
	4.04%
	4.95%
	4.32%
	4.33%

	8 p.m. – 9 p.m.
	3.48%
	4.62%
	3.27%
	3.88%
	3.17%
	4.10%
	3.53%
	3.51%

	9 p.m. – 10 p.m.
	2.98%
	4.03%
	2.77%
	3.22%
	2.60%
	3.29%
	2.97%
	2.77%

	10 p.m. – 11 p.m.
	2.40%
	3.53%
	2.18%
	2.51%
	2.01%
	2.58%
	2.40%
	2.15%

	11 p.m. – 12 a.m.
	1.70%
	2.81%
	1.57%
	1.83%
	1.47%
	1.85%
	1.86%
	1.57%





	Time Period
	Arterial Urbanized (AU)
	Arterial Non-Urbanized (ANU)
	Two Lane Rural Highway (2HY)
	Multilane Rural Highway (MHY)

	
	Weekday
	Weekend
	Weekday
	Weekend
	Weekday
	Weekend
	Weekday
	Weekend

	12 a.m. – 1 a.m.
	0.66%
	1.25%
	0.66%
	1.12%
	0.50%
	1.14%
	0.74%
	1.23%

	1 a.m. – 2 a.m.
	0.43%
	0.85%
	0.43%
	0.70%
	0.33%
	0.62%
	0.55%
	0.85%

	2 a.m. – 3 a.m.
	0.36%
	0.59%
	0.36%
	0.56%
	0.29%
	0.43%
	0.53%
	0.69%

	3 a.m. – 4 a.m.
	0.39%
	0.46%
	0.39%
	0.40%
	0.45%
	0.36%
	0.61%
	0.60%

	4 a.m. – 5 a.m.
	0.69%
	0.47%
	0.69%
	0.42%
	0.96%
	0.55%
	1.06%
	0.69%

	5 a.m. – 6 a.m.
	1.76%
	0.86%
	1.76%
	0.89%
	2.18%
	1.10%
	2.54%
	1.27%

	6 a.m. – 7 a.m.
	4.27%
	1.68%
	4.27%
	1.57%
	4.40%
	1.99%
	5.28%
	2.14%

	7 a.m. – 8 a.m.
	6.42%
	2.88%
	6.42%
	2.59%
	6.46%
	3.14%
	6.48%
	2.94%

	8 a.m. – 9 a.m.
	5.92%
	4.63%
	5.92%
	3.78%
	5.58%
	4.67%
	5.67%
	4.19%

	9 a.m. – 10 a.m.
	5.51%
	5.85%
	5.51%
	5.44%
	5.67%
	6.55%
	5.45%
	5.63%

	10 a.m. – 11 a.m.
	5.70%
	7.20%
	5.70%
	6.59%
	6.06%
	7.46%
	5.64%
	6.72%

	11 a.m. – 12 p.m.
	6.10%
	7.99%
	6.10%
	6.96%
	6.25%
	7.69%
	5.89%
	7.23%

	12 p.m. – 1 p.m.
	6.41%
	8.71%
	6.41%
	8.03%
	6.33%
	7.93%
	6.07%
	7.61%

	1 p.m. – 2 p.m.
	6.38%
	7.97%
	6.38%
	7.73%
	6.46%
	7.69%
	6.29%
	7.74%

	2 p.m. – 3 p.m.
	6.72%
	7.63%
	6.72%
	7.65%
	7.00%
	7.51%
	6.60%
	7.70%

	3 p.m. – 4 p.m.
	7.41%
	7.52%
	7.41%
	7.58%
	7.43%
	7.49%
	7.22%
	7.76%

	4 p.m. – 5 p.m.
	7.77%
	7.05%
	7.77%
	7.40%
	7.81%
	7.20%
	7.76%
	7.34%

	5 p.m. – 6 p.m.
	7.92%
	6.59%
	7.92%
	7.20%
	7.76%
	6.78%
	7.96%
	6.81%

	6 p.m. – 7 p.m.
	5.90%
	5.44%
	5.90%
	6.60%
	5.80%
	5.66%
	5.74%
	5.85%

	7 p.m. – 8 p.m.
	4.23%
	4.65%
	4.23%
	5.42%
	4.03%
	4.58%
	3.87%
	4.74%

	8 p.m. – 9 p.m.
	3.27%
	3.43%
	3.27%
	4.41%
	3.10%
	3.45%
	2.89%
	3.74%

	9 p.m. – 10 p.m.
	2.63%
	2.76%
	2.63%
	3.27%
	2.33%
	2.61%
	2.27%
	2.88%

	10 p.m. – 11 p.m.
	1.90%
	2.05%
	1.90%
	2.23%
	1.64%
	1.90%
	1.68%
	2.14%

	11 p.m. – 12 a.m.
	1.27%
	1.45%
	1.27%
	1.48%
	1.17%
	1.48%
	1.23%
	1.51%






	[bookmark: _Day_of_Week][bookmark: _Toc95208879]Day of Week Calculation



Update Section Average Daily Traffic inputs to reflect DOW
Update K Factor* inputs to reflect weekday vs. weekend 
Store results table
Run Source Book calculations
Aggregate results
Last day of week?
Move to next day of week
No
Yes
Start with day of week (DOW) = Monday

*Refer to Appendix A for the specific K-factors by time-of-day, facility type, and weekday/weekend day.


	[bookmark: _Toc95208880]Freeway Speed Model



This Appendix discusses the modified Davidson Equation used in developing modeled speeds in the Source Book for freeway facilities.
[bookmark: _Modified_Davidson_Equation][bookmark: _Toc506271699]Modified Davidson Equation
The travel time function proposed by Davidson (1966, 1978) for transport planning purposes has been subject to much discussion and efforts of calibration and improvement including some controversy over the meaning of its parameters. In a presentation on the Development of Speed Models for Improving Travel Forecasting and Highway Performance Evaluation, Moses et al. (December 5, 2012) presented a piecewise modified Davidson volume-delay function for use in a study of SR 9/I-95 data in Pompano Beach, Florida. Table C.1 contains modified Davidson parameters applicable to freeways in Florida.
Equation 44

Where:
	S
	= predicted travel speed (mph)

	So
	= free flow speed (mph)

	JD
	= a delay parameter,

	V
	= volume (veh/h)

	C
	= capacity (veh/h)

	µ
	= saturation threshold parameter


[bookmark: _Toc506271700]
[bookmark: _Toc506271707]Table C.1	FDOT Parameter Values for Fitted Speed-Volume Functions
	Function
	Parameter
	Urban Speed Limit (mph)

	
	
	Speed Limit ≤ 60
	60 < Speed Limit ≤ 65
	65 < Speed Limit ≤ 70

	Modified Davidson
	JD
	0.0090
	0.0092
	0.0099

	
	µ
	0.9500
	0.9490
	0.9510




	[bookmark: _Arterial_Speed_Model][bookmark: _Toc95208881]Arterial Speed Model



This Appendix discusses the methods used to calculated modeled speeds on arterial facilities at various degrees of saturation.
Speed calculation when v/c < 1
For v/c < 1.0, speed calculations will be based on speeds given in the 2012 Generalized Level of Service Volume Tables. See Appendix F.
Speed calculation when v/c ≥ 1
The Bureau of Public Roads (BPR) speed-flow curve is used to estimate speeds at various v/c ratios. The standard BPR curve generally drops too soon before capacity is reached, and then drops too slowly when demand exceeds capacity. For the Source Book, alpha and beta parameters developed in Florida from the Greater Treasure Coast Regional Planning Model (GTCRPM III) were used, and then interpolated to force predicted speeds equal to 15 mph when v/c = 1 and 7 mph when v/c =2.
The BPR equation is shown below:
Equation 45
[bookmark: _Ref354564325]
[bookmark: _Ref354563887]Where:
	S
	= predicted mean speed

	Sf
	= free flow speed

	V
	= volume

	C
	= capacity

	b, a
	= parameters




[bookmark: _Toc89092398][bookmark: _Toc97543547][bookmark: _Ref354988244]Table D.1	BPR Parameters
	Source
	High Speed Arterial 
(Speed Limit ≥ 40 mph)
	Low Speed Arterial
(Speed Limit ≤ 35 mph)

	
	Alpha
	Beta
	Alpha
	Beta

	Greater Treasure Coast Regional Planning Model (GTCRPM III)
	0.71
	2.1
	0.83
	5.5



[bookmark: _Toc89092399][bookmark: _Toc97543548]Table D.2	Interpolated Speed
	v/c
	Predicted Speed by BPR
	Interpolated Speed

	1.0
	26.32
	15.00

	1.1
	24.10
	13.83

	1.2
	22.05
	12.75

	1.3
	20.16
	11.76

	1.4
	18.45
	10.86

	1.5
	16.89
	10.04

	1.6
	15.49
	9.30

	1.7
	14.22
	8.63

	1.8
	13.08
	8.03

	1.9
	12.05
	7.49

	2.0
	11.13
	7.00




	[bookmark: _Two-Lane_Highway_Speed][bookmark: _Toc95208882]Two-Lane Highway Speed Model



Chapter 15: Two-Lane Highways of the Highway Capacity Manual 6th Edition (HCM) provides guidance on estimating average speeds on two-lane highways. This memorandum summarizes the HCM methodology and provides advice relevant to the Source Book project.
The HCM methodology considers several characteristics of a two-lane highway, including lane width, percentage of combination trucks, and no-passing zones, etc. However, the HCM’s methodology is limited in its coverage of oversaturated conditions, with the HCM noting that it is rare to see two-lane highways operating at or near capacity (because most will have been expanded before demand reaches capacity), and thus there is a corresponding lack of data on oversaturated operations.
[bookmark: _Toc506271710]Classification of Two-Lane Highways
Because two-lane highways are versatile roadways that can serve a multitude of purposes, the HCM has subdivided this type of facility into three distinct classes: Class I, Class II, and Class III (Figure E.1). A brief discussion of the different classes is relevant to the Source Book project, as they have different methodologies for calculating performance measures.
[bookmark: _Toc97543553]Figure E.1	Two-Lane Highway Classification

Source: Derived from HCM: Chapter 15: Two-Lane Highways. Percent Time Spent Following (PTSF) is the average percent of total travel time that vehicles must travel in platoons behind slower vehicles due to inability to pass on a two-lane highway. It therefore represents the freedom to maneuver and convenience of travel.
[bookmark: _Toc506271711]

Basic Relationship
Figure E.2 presents the basic relationship between flow, average travel speed, and percent time spent following another vehicle or trailer for two-lane highways in “base conditions”. Base conditions are defined by the HCM as the absence of restrictive geometric, traffic, or environmental factors. Therefore, base conditions are not to be confused with typical or default conditions. They more closely resemble ideal conditions.
For the 2021 Source Book, the two-lane highway speed calculations are based on speed-flow relationships with base conditions (Exhibit 15-2 of HCM 6th Edition).
[bookmark: _Toc97543554]Figure E.2	Base (Ideal) Speed-Flow Relationship in Two-Lane Highways
[image: A picture containing table

Description automatically generated] 
Source: HCM 6th Edition, Chapter 15


	[bookmark: _2012_Generalized_Service][bookmark: _Toc95208883]2012 Generalized Service Volume Tables


Although the Generalized Service Volume tables were updated in 2021, the Source Book used the 2012 version, which was the current version available at the time of publication. The 2012 Generalized Service Volume tables were also used for consistency in computation methodology with historical results.
[image: ]
[image: ][image: ][image: ][image: ][image: ]

Class I *


Serves long distance trips


Class II *





Scenic or recreational highways


Class III *


Two-lane highways serving moderately developed areas.


Speed is important, and so is percent time spent following a vehicle or trailer





High percent time spent following a vehicle or trailer is detrimental to the experience.


Percent free flow speed is a good measure of LOS





Speed is not relevant
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Generalized Peak Hour Directional Volumes for Florida’s

TABLE 7

INTERRUPTED FLOW FACILITIES

STATE SIGNALIZED ARTERIALS

Class I (40 mph or higher posted speed limit)
Median B C D

Undivided * 830 880
Divided * 1,910 2,000
Divided * 2,940 3,020
Divided * 3,970 4,040

Class I (35 mph or slower posted speed limit)
Median B C

Undivided * 370 750
Divided * 730 1,630
Divided * 1,170 2,520
Divided * 1,610 3,390

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%

Median & Turn Lane Adjustments
Exclusive Exclusive Adjustment

Median LeftLanes  Right Lanes Factors
Divided Yes No +5%
Undivided No No -20%
Undivided Yes No -5%
Undivided No No -25%

- - Yes +5%
One-Way Facility Adjustment
Multiply the corresponding directional

volumes in this table by 1.2

BICYCLE MODE’
(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service
volumes.)

Paved Shoulder/Bicycle
Lane Coverage B c D E
0-49% * 150 390 1,000
50-84% 110 340 1,000 >1,000
85-100% 470 1000 >1,000  **

PEDESTRIAN MODE*
(Multiply motorized vehicle volumes shown below by mumber of
directional roadway lanes to determine two-way maximum service
volumes.)
Sidewalk Coverage B C D E

0-49% * * 140 480
50-84% * 80 440 800
85-100% 200 540 880 >1,000

BUS MODE (Scheduled Fixed Route)’
(Buses in peak hour in peak direction)
Sidewalk Coverage B C
0-84% >5 =4
85-100% >4 >3

Urbanized Areas’

12/18/12
UNINTERRUPTED FLOW FACILITIES

FREEWAYS
Lanes B C D
2,260 3,020 3,660
3,360 4,580 5,500
4,500 6,080 7,320
5,660 7,680 9,220
7,900 10,320 12,060

Freeway Adjustments
Auxiliary Ramp
Lane Metering
+1,000 +5%

UNINTERRUPTED FLOW HIGHWAYS
Lanes Median B C D E
1 Undivided 420 840 1,190 1,640
2 Divided 1,810 2,560 3,240 3,590
3 Divided 2,720 3,840 4,860 5,380

Uninterrupted Flow Highway Adjustments
Lanes Median Exclusive left lanes  Adjustment factors
1 Divided Yes +5%
Multi  Undivided Yes -5%
Multi  Undivided No -25%

'alues shown are presented as peak hour directional volumes for levels of service and
are for the automobile/iruck modes unless specifically stated. This table does not
constitute a standard and should be used only for general planning applications. The
‘computer models from which this table is derived should be used for more specific
planning applications. The table and deriving computer models should not be used for
comidor or intersection design, where more refined techniques exist. Calculations are
based on phinning applications ofthe Highway Capacity Manual and the Transit
Capacity and Quality of Service Manual

2 Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not mumber of bicyclits or pedestrians using the facility.

* Buses per hourshown are only for the peak hour in the single direction of the higher traffic
fow.

* Cannot be achieved using table input value defaulss.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the level of service letter grade (including F) is not
achievable because there is no maximum vehic le volume threshold using table input
value defaults

Source:

Florida Department of Transportation

Systems Planning Office:

www dotstate.fl us/planning/systems/smlos/default shim

2012 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK TABLES
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TABLE 7 Generalized Peak Hour Directional Volumes for Florida’s

(continued) Urbanized Areas 12/18/12
. Interrupted Flow F: s
INPUT VALUE Uninterrupted Flow Fa State Arterials Class 1
ASSUMPTIONS
Freeways Highvays Class 1 Class 11 Bicycle | Pedestrian
[ROADWAY CHARACTERISTICS
Area type (Iu, u) I u u u u u u u u
Number of through lanes (both dir.) 4-12 2 46 2 48 2 48 4 4
Posted speed (mph) 70 50 50 45 50 30 30 45 45
Free flow speed (mph) 75 55 55 50 55 35 35 E E
Auxiliary lanes (n,y) n
Median (n, nr, r) n r n r n r r r
Terrain (L) 1 1 1 1 1 1 1 1 1
% no passing zone 80
Exclusive left turn lane impact (n, y) In] y y y y y y y
Exclusive right turn lanes (n, y) n n n n n n
Facility length (mi) 4 5 5 2 2 19 18 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) 0.09 [ 00% [ 009 [ 0090 | 009 [ 009 [ 009 [ 00% [ 0090
Directional distribution factor (D) 0547 | 055 | 0550 | 0550 | 0560 | 0565 | 0560 | 0565 | 0.565
Peak hour factor (PHF) 1000 [ 1.000 [ 1.000 | 1.000 | 1.000 | 1.000 [ 1.000 | 1.000 | 1.000
Base saturation flow rate_(pephpl) 1700 [ 2,000 | 1,950 | 1950 | 1950 | 1,950 | 1950 | 1950
Heavy vehicle percent 4.0 20 2.0 10 10 10 10 25 2.0
Local adjustment factor 091 097 098
% left turns 1 12 1 1 1 1
% right turns 2 12 2 2 2 2
CONTROL CHARACTERISTICS
Number of signals 4 4 10 10 4 6
Arrival type (1-6) 3 3 4 4 4 4
Signal type (a, ¢, p) c c c c c c
Cycle length (C) 120 150 120 120 120 120
Effective green ratio (¢/C) 044 045 044 044 044 044
MULTIMODAL CHARACTERISTICS
Payed shoulder/bicycle lane (n, y) n,50%y] n
Outside lane width (n, t, w) t t
Pavement condition (d, t, w) t
On-street parking (n, y) n n
Sidewalk (n, y) n, 50%, y
Sidewalk/roadway separation (a, t, w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Freeways ghways Arterials Bicycle | Ped Bus
L Two-Lane | Multilane Class 1 Class 11
evel of Density Score Score | Buses/hr.
Service %ffs | Density ats ats
B <17 | >833 | =17 >31 mph >22mph | <275 | <275 <6
C <4 | >750 | = >23 mph >17mph | <350 | <3.50 <4
D <31 | >667 | <31 > 18 mph >13mph | <425 | <425
E <39 | >583 | <35 > 15 mph >10mph | <500 | <5.00 2

% Ifs = Percent free flow speed _ats = Average travel speed

2012 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK TABLES




image9.png
Generalized Peak Hour Directional Volumes for Florida’s
Transitioning and
Areas Over 5,000 Not In Urbanized Areas’

TABLE 8

12/18/12

INTERRUPTED FLOW FACILITIES
STATE SIGNALIZED ARTERIALS

Class I (40 mph or higher posted speed limit)
Median B C

Undivided * 710 800
Divided * 1,740 1,820
Divided * 2,670 2,740

Class I (35 mph or slower posted speed limit)
Median B C D
Undivided * 330 680
Divided * 500 1,460
Divided * 810 2,280

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%

Median & Turn Lane Adjustments
Exclusive  Exclusive  Adjustment

Median Left Lanes Right Lanes Factors
Divided Yes No +5%
Undivided No No -20%
Undivided Yes No -5%
Undivided No No -25%

- - Yes +5%

One-Way Facility Adjustment
Multiply the corresponding directional
volumes in this table by 1.2

BICYCLE MODE*
(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service
volumes.)
Paved
Shoulder/Bicycle
Lane Coverage B c D E
0-49% * 140 320 1,000
50-84% 100 280 940 >1,000
85-100% 380 1,000 >1,000  **

PEDESTRIAN MODE*
(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service
volumes.)
Sidewalk Coverage B C D E

0-49% * * 140 480
50-84% * 80 440 800
85-100% 200 540 880  >1,000

BUS MODE (Scheduled Fixed Route)’
(Buses in peak hour in peak direction)
Sidewalk Coverage B C D
0-84% >5 >4 >3
85-100% >4 >3 >2

UNINTERRUPTED FLOW FACILITIES

FREEWAYS
B C D
2,200 2,880 3,440
3,260 4,280 5,100
4,260 5,680 6,760
5,300 7,080 8,440

Freeway Adjustments
Auxiliary Ramp
Lane Metering
+1,000 +5%

UNINTERRUPTED FLOW HIGHWAYS
Lanes Median B C D E
1 Undivided 450 850 1,200 1,640
2 Divided 1,740 2,450 3,110 3,440
3 Divided 2,610 3,680 4,660 5,170

Uninterrupted Flow Highway Adjustments
Lanes  Median Exclusive left lanes Adjustment factors
1 Divided Yes +5%
Multi  Undivided S -5%
Multi  Undivided No -25%

'alues shown are presented as peak hour directional volumes for levels of service and
are for the automobile/iruck modes unless specifically stated. This table does not
constitute a standard and should be used only for general planning applications. The
‘computer models from which this table is derived should be used for more specific
planning applications. The table and deriving computer models should not be used for
comidor or intersection design, where more refined techniques exist. Calculations are
based on phinning applications ofthe Highway Capacity Manual and the Transit
Capacity and Quality of Service Manual

2 Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not mumber of bicyclits or pedestrians using the facility.

2 Buses per hourshown are only for the peak hour in the single direction of the higher traffic
.

* Cannot be achieved using table input value defaulss.

** Not applicable for that level of service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the levelof service letter grade (including F) is not
achievable because there is no maximum vehic le volume threshold using table input
value defaults

Source:

Florida Department of Transportation

Systems Planning Office:

www dotstate.fl us/planning/systems/smlos/default shim
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Generalized Peak Hour Directional Volumes for Florida’s

TABLE 8 Transitioning and
(continued) .
Areas Over 5,000 Not In Urbanized Areas 12/18/12
N ] ) Interrupted Flow Facilities
INPUT VALUE Uninterrupted Flow Facilities State Arterials Class |
ASSUMPTIONS
Freeways Highways Class T Class 1T Bicycle |Pedestrian

ROADWAY CHARACTERISTICS

Area type (t,uo) t t t t t t t t t
Number of through lanes (both dir.) 4-10 2 4-6 2 4-6 2 4-6 4

Posted speed (mph) 70 50 50 45 50 30 30 45 45
Free flow speed (mph) 75 55 55 50 55 35 35 50 50
Auxiliary lanes (n,y) n n n

Median (n, nr, r) n r n y n y r r
Terrain (1,r) 1 1 1 1 1 1 1 1 1
% no passing zone 60

Exclusive left turn lane impact (n, y) [n] y y y y y y y
Exclusive right turn lanes (n, y) n n n n n n
Facility length (mi) 8 5 5 18 2 2 2 2 2

Number of b

ic segments 4

TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K)

Directional distribution factor (D) 0.550 0.550 0.570 0.570 0.565 0.570 0.570
Peak hour factor (PHF) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Base saturation flow rate (pcphpl) 1,700 2,100 1,950 1,950 1,950 1,950 1,950 1,950
Heavy vehicle percent 9.0 4.0 4.0 2.0 3.0 2.0 3.0 3.0 3.0

Local adjustment factor 085 097 0.95
% left turns
% right turns

CONTROL CHARACTERISTICS
Number of signals
Arival type (1-6)

IS

10 10 4 6

IS

Signal type (a, ¢, p)
Cycle length (C)
Effective green ratio (¢/C)

o~
&

120
044

2

120 150 120 120
0.44 045 0.44 0.44

0.090 0.090 ‘ 0.090 0.090 0.090 0.090 0.090 0.090

CONTROL CHARACTERISTICS

Paved shoulder/bicycle lane (n, y) n,50%,y] n
Outside lane width (n, t, w) t t
Pavement condition (d, t, u) t
On-street parking (n, y) n n
Sidewalk (n, y) n,50%, y
Sidewalk/roadway separation (a, t, w) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Freeways Highways Arterials Bicycle | Ped Bus
Level of | |
y Two-Lane | Multilane Class 1 Class II
Service Density Score Score | Buses/hr.
%M | Density ats ats
B =17 >833 <17 > 31 mph > 22 mph <275 <275 <6
C =24 >75.0 <24 > 23 mph > 17 mph <3.50 <3.50 <4
D <31 >66.7 <31 > 18 mph > 13 mph <425 <425
E <39 >58.3 <35 > 15 mph > 10 mph <5.00 <5.00 <2

% Ifs = Percent free flow speed _ats = Average ravel speed
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Generalized Peak Hour Directional Volumes for Florida’s

TABLE 9

INTERRUPTED FLOW FACILITIES

STATE SIGNALIZED ARTERIALS
Median C D
Undivided 670 740
Divided 1,530 1,580
Divided 2360 2,400

Non-State Signalized Roadway Adjustments
(Alter corresponding state volumes
by the indicated percent.)
Non-State Signalized Roadways - 10%

Median & Turn Lane Adjustments
Exclusive  Exclusive  Adjustment

Median Left Lanes Right Lanes Factors
Divided Yes No +5%
Undivided No No -20%
Undivided Yes No -5%
Undivided No No -25%

- - Yes +5%

One-Way Facility Adjustment
Multiply the corresponding directional
volumes in this table by 1.2

BICYCLE MODE*
(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service
volumes.)

Rural Undeveloped
Paved Shoulder/Bicycle
Lane Coverage B c
0-49% * 70
50-84% 60 120
85-100% 140 210

Developed Areas
Paved Shoulder/Bicycle
Lane Coverage B c D E
0-49% * 120 260 840
50-84% 100 240 720 1,000
85-100% 320 1,000 >1,000 Hx

PEDESTRIAN MODE®

(Multiply motorized vehicle volumes shown below by number of
directional roadway lanes to determine two-way maximum service
volumes.)
Sidewalk Coverage B C D E
0-49% * * 120 460
50-84% * 80 430 770
85-100% 180 520 860  >1,000

Rural Undeveloped Areas and
Developed Areas Less Than 5,000 Population®

12/18/12
UNINTERRUPTED FLOW FACILITIES

FREEWAYS
B C D
1,680 2,500 3,040
2,500 3,720 4,560
3,360 4,980 6,080

Freeway Adjustments
Auxiliary Lanes
Present in Both Directions
+1,000

UNINTERRUPTED FLOW HIGHW.

Rural Undeveloped
Median B C D E
Undivided 240 430 740 1,490
Divided 1,340 2,100 2,660 3,020
Divided 2,020 3,150 4,000 4,530

Lanes

Developed Areas
Median B C D E
Undivided 450 850 1,200 1,640
Divided 1,350 2,120 2,730 3,110
Divided 2,020 3,180 4,090 4,670

Passing Lane Adjustments
Alter LOS B-D volumes in proportion to the passing lane length to
the highway segment length

Uninterrupted Flow Highway Adjustments
Lanes Median Exclusive left lanes Adjustment factors
1 Divided Yes +5%
Multi  Undivided Yes -5%
Multi  Undivided No -25%

'Values shown are presented as peak hour directional volumes for levels of service and
are for the automobile/iruck modes unless specifically stated. This table does not
constitute a standard and should be used only for general plamning applications. The
‘computer models from which this table is derived should be used for more specific
planning ap plications. The table and deriving computer models should not be used for
comidor or intersection design, where more refined techniques exist. Caleulations are
based on phinning applications ofthe Highway Capacity Manual and the Transit
Capacity and Quality of Service Manual

2 Level of service for the bicycle and pedestrian modes in this table is based on number
of motorized vehicles, not mumber of bicyclists or pedestrians using the faciliy.

* Cannot be achieved using table input value defaulis.

** Not applicable for that levelof service letter grade. For the automobile mode,
volumes greater than level of service D become F because intersection capacities have
been reached. For the bicycle mode, the levelof service letter grade (inchuding F) is not
achievable because there is no maximum vehicle volume threshold using table input
value defaults

Source:
Florida Department of Transportation

Systems Planning Office:
www dotstate fl us/planning/systems/s mlos/default shim
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TABLE 9

(continued)

Generalized Peak Hour Directional Volumes for Florida’s
Rural Undeveloped Areas and

Developed Areas Less Than 5,000 Population 1/18/12
INPUT VALUE Uninterrupted Flow Fs Interrupted Flow Fs
ASSUMPTIONS ays Highways Arterials. Bicycle Pedestrian
ROADWAY CHARACTERISTICS
Arca type (nu, rd) rural ™ u rd rd rd rd u rd rd
Number of through lanes (both dir)| 48 2 16 2 46 2 46 4 4 2
Posted speed (mph) 70 55 65 50 55 45 5 55 45 5
Free flow speed (mph) 75 60 70 55 60 50 50 60 50 50
Auxiliary lanes (n.y) n
Median (n, nr, 1) n T n T n r r r n
Temain (Lr) 1 1 1 1 1 1 1 1 1 1
% no passing zone 20 60
Exclusive left turn lanes (n, y) [n] y [n] y y y y y y
Exclusive right turn lanes (n, y) n n n n n
Facility length (mi) 14 10 10 5 5 19 22 4 2 2
Number of basic segments 4
TRAFFIC CHARACTERISTICS
Planning analysis hour factor (K) | 0.105 | 0.095 | 0.095 | 0.095 | 0.095 | 0095 [ 0.095 | 0.095 | 0.095 | 0.095
Directional distribution factor (D) | 0.555 | 0550 | 0550 | 0550 | 0550 | 0550 | 0550 | 0570 | 0570 | 0550
Peak hour factor (PHF) 1.000 | 1000 | 1.000 | 1000 | 1.000 | 1.000 | 1000 | 1000 | 1.000 | 1000
Base saturation flow rate_(pcphpl) 1700 | 2300 | 1700 | 2200 | 1950 | 1950 | 1950 | 1,950 | 1950
Heavy vehicle percent 12.0 50 12.0 40 40 30 30 60 35 30
Local adjustment factor 084 0.88 073 097 082
% left turns 2 2
% right turns 2 2 2 2
CONTROL CHARACTERISTICS
Number of signals 5 6 2 4 4
Arrivaltype (1-6) 3 3 3 3 3
Signal type (a, ¢, p) c c a a a
Cycle length (C) 90 90 60 90 %
Effective green ratio (&/C) 044 044 037 044 044
MULTIMODAL CHARACTERISTICS
Paved shoulder/bicycle lane (n, y) 050%y[ n50%y[ n
Outside lane width (n, t, w) t t t
Pavement condition (d, t, u) t t
Sidewalk (n, y)
Sidewalk/roadway separation(a, tw) t
Sidewalk protective barrier (n, y) n
LEVEL OF SERVICE THRESHOLDS
Level of Freeways Highways
Service - Two-Lane ru Two-Lane rd Multilane ru Multilane rd
Density Yotsf ats. Voffs. Density Density
B <14 <50 | <55 >833 <14 <14
c <2 <65 | <50 >750 <2 <2
D <29 <80 | <45 >667 <29 <29
E <36 >80 | <40 >583 <34 <34
Level of Pedestrian
Service Major City/Co.(ats)
B >31 mph
c >23 mph
D > 18 mph
E > 15 mph 4

%tsT = Percent time spent following %fs = Percent of free flow speed

ats = Average travel speed ru = Rural undeveloped

rd = Rural developed
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MOBILITY PERFORMANCE

MEASURES

Auto

+ Vehicle Miles Traveled
+ Person Miles Traveled
+ Average Travel Speed
+ Vehicle Hours of Delay
+ Person Hours of Delay
* Planning Time Index
+ % Travel by Congestion Level
+ % Miles by Congestion Level
+ % Time by Congestion Level
+ Duration of Congestion
+ Average Speed versus Speed Limit
+ Vehicles per Lane Mile
+ Job Accessibility by Auto

Aviation

+ Aviation Passenger Boardings
+ Aviation Departure Reliability
+ Aviation Tonnage

Bicycle
+ % Bicycle Facility Coverage

>

Pedestrian
+ % Pedestrian Facility Coverage

Rail
+ Rail Passengers
+ Passenger Rail On-Time Arrival

@

Seaport

+ Seaport Passenger Movements
+ Seaport Tonnage

+ Twenty-Foot Equivalent Units

Spaceport
+ Space Launches and Sites
+ Space Payloads

=

Transit
+ Transit Passenger Trips
+ Transit Revenue Miles
+ Passenger Trips per Revenue Mile

+ Transit Revenue Miles
Between Failures

+ Transit Weekday Span of Service
+ Resident Access to Transit
+ Job Accessibility by Transit

=
Truck

Combination Truck
Planning Time Index

+ Combination Truck Average Speed
+ Combination Truck Hours of Delay
+ Combination Truck Cost of Delay

SAFETY-
RELATED
MEASURES

« Number and Rate of Fatalities

» Number and Rate of
Serious Injuries

+ Motorcyclist Fatalities
and Serious Injuries

+ Pedestrian Fatalities and
Serious Injuries

* Bicyclist Fatalities and
Serious Injuries

- Safety Belt Use
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