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1. Section 1 ONE Introduction

The current Florida Statewide Model (FLSWM) is designed to simulate both passenger vehicles and

freight trucks. The FLSWM has zonal and network structure that focuses on the state of Florida,

however, the model also includes zones and network outside of the state. Outside of Florida, the

National Highway Planning Network is used to assign truck trips from outside the state. The

transportation network includes many Metropolitan Planning Organization (MPO) model network links

and major rural roadways. Intermodal terminals, major seaports, and rail yards are also identified.

1.1 MODEL HISTORY

A focus of the FLSWM is to provide travel demand forecasts in areas not included in urban and regional

models. As Florida continues to grow, the number of counties not included within urban, regional, and

Florida Department of Transportation (FDOT) district models has decreased. The FLSWM is set forth as a

tool to analyze long-distance freight movements and to assess key highway corridors that either connect

urban areas, rural areas with urban areas, or lie entirely outside the study areas of urban, regional, and

District models.

Early efforts in statewide modeling resulted in a 1988 base year model that was documented in a series

of reports for FDOTi. This model used a fairly simplified structure of 540 traffic analysis zones (TAZs) and

a digitized model network comprised only of the most important state highways. The model used a

series of FORTRAN executables in conjunction with TRANPLAN modeling programs. This model was later

updated to a base year of 1990, updating available socioeconomic data from urban models and the 1990

Censusii.

The 1990 base year model was subsequently refined and revalidated. This effort included enhanced

highway network detail and revalidation of the model at the corridor leveliii. Final validation of the 1990

model benefited from a concurrent update of the model to the horizon year of 2020, which included

developing a 1990-2020 database of socioeconomic data and State Line traffic growth factors, preparing

an existing-plus-commi�ed network, coding and tes�ng a series of ―needs alterna�ves, and a model 

procedural guideiv.

The final enhancement made to the pre-2000 statewide model was development and validation of the

Florida Intermodal Statewide Highway Freight Model, described in a series of seven Technical

Memoranda prepared for FDOTv. The Statewide Freight Model was structured to overlay on the 1990

Statewide Model, using the same TRANPLAN zone and network structure. The process of integrating

freight and passenger models was completed in 2006.

The 2000 statewide model update focused on the conversion from the TRANPLAN modeling system to

the Cube Voyager format. Differences between TRANPLAN and Cube Voyager’s calculation

methodologies and model algorithms required thorough analysis and revalidation efforts to ensure

subsequent revalidation. Additional enhancements included refinements to the network and zone

structure, and the addition of new trip purposes for tourist and other long-distance travelers. Validation

occurred at the systemwide, district, and corridor levels and included a network developed existing-

plus- committed network for year 2030vi. Documentation is available that describes conversion,

implementation, and model checking of both the passengervii and freightviii components of the FLSWM.
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The development of the 2005 FLSWM was based on the Federal Highway Administration’s (FHWA) 2009

National Household Travel Survey (NHTS). The 2005 FLSWM was developed with region codes for easy

integration of NHTS data. The enhanced FLSWM involved an analysis of the NHTS datasets, evaluation of

usability, and identification of implementation issues. The NHTS data was analyzed for use in the rural

areas of the FLSWM, areas that were deficient in models from which to utilize socio-economic data.

Rural area trip rates were developed using the NHTS dataset; this process was documented in the

National Highway Travel Survey: Rural Area Trip Rates document. In addition to the rural area trip rates,

the average trip length from the NHTS dataset was analyzed to provide an additional calibration

component for use in the FLSWM.

1.2 2010 FLSWM VALIDATION OVERVIEW

The 2010 FLSWM_V6.0 has been updated to provide current traffic analysis capability for all areas of the

state. Additionally, zonal refinements have been made to ensure that model volumes loading onto the

roadway network will not create site-specific overloading. Highway network variables have been

updated to reflect proper number of lanes, FDOT functional classification, area types and posted speeds

throughout the state. Trip generation refinements, in addition to the new trip purposes as shown in

Table 1.1, include updates to the model production and attraction rate structure, moving from a system

based on 17 regional divisions to one based on the county level (67 different production and attraction

rates).

Table 1.1
Florida Statewide Model New Trip Purposes
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1.3 NCHRP REPORTS

The American Association of State Highway and Transportation Officials (AASHTO) report for the

National Cooperative Highway Research Program’s Project 836-B Task 91, Validation and Sensitivity

Considerations for Statewide Models was referenced to set validation criteria. The report compared

Statewide Models across the United States and provided statistics for a number of models, these

statistics included:

 Aggregate Trip Rates

 Trip Purpose by Percentage

 Average Trip Lengths (in minutes)

 Percent Intra-Zonal Trips

 Average Auto Occupancy

 Root Mean Square Error Distributions

The range of values for the individual statistics was extracted from the report and included in the

acceptable range of values in the validation of the enhanced 2010 FLSWM_V6.0.

1.4 TRIP DISTRIBUTION ENHANCEMENT

Data from the 2010 Turnpike Statewide Model (2010 TSM) was used as a surrogate for an origin-

destination (O-D) survey based on the refined validation statistics of the TSMix. The 2010 TSM was

validated to the following stateside statistics:

 R2 – 0.9942

 Volume-to-Count – 1.004

 RMSE – 8.15%

The 2010 TSM trip table was used to generate friction factors, by trip purposes, to refine the existing

NHTS trip distribution lengths from the legacy 2005 FLSWM.

1.5 MODEL DESCRIPTION

Comprised of 8,518 internal zones, the 2010 FLSWM_ V6.0 simulates passenger and freight traffic

throughout the United States, with a centricity focused on the State of Florida. The transportation

network utilizes the National Transportation Atlas Data (NTAD)’s National Highway Planning Network

(NHPN) for areas external to the State of Florida, many MPO model network links for urban areas and

TeleAtlas GIS databases for major rural roadways. Freight transfer simulation includes the identification

and location of intermodal terminals, airports, major seaports, and rail lines and yards. All of these

networks were originally developed for the legacy 2005 FLSWM and further refined for the 2010

FLSWM_ V6.0. Figure 1.1 is a depiction of the operational structure of the 2010 FLSWM_ V6.0’s four

applications.
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Figure 1.1
Florida Statewide Model Overview

In the first step, Statewide Highway Network, the highway network is built from the toll link files and

transportation network links along with highway pathways. The second step, Statewide Passenger

Model, generates and distributes passenger trips and applies auto occupancy factors. Next, the third

step, Statewide Freight Supply-Chain Intermodal Model (FreightSIM), predicts shipment of goods

moving into, out of, and through Florida, by mode. During the final step, Statewide Passenger and

Freight Joint Highway Assignment, the auto trips, trucks, and freight trucks are assigned to the

transportation network and report data is generated. A more thorough description of each of these

components can be found in the subsequent sections of this report along with model enhancements

organized by the order of execution.

The FreightSIM model development and validation report is documented separately. This “2010 Model

Validation with 2040 Forecasts” validation report is focused on the passenger model component of the

2010 FLSWM_ V6.0.

1.6 VALIDATION PROCESS

To ensure a complete and thorough validation, the 2010 FLSWM_ V6.0 was separated by passenger and

freight in an effort to compartmentalize each for review and analysis. Concurrently, the assignment

application was used to validate the 2010 FLSWM_ V6.0 at a system-wide, district-wide, corridor, and
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country-wide level; system-wide validation focused on the validity of the results for the State of Florida,

while corridor validation utilized the existing and proposed corridors. The process for each application’s

validation is documented in further detail in subsequent sections of this report.

1.6.1 Systemwide Validation

The goal of the 2010 FLSWM_ V6.0 is to evaluate various investment scenarios developed by the FDOT’s

Florida Statewide Plan. The evaluation process requires thorough analysis of the movement of people

and goods throughout the State of Florida and the United States. The passenger and freight applications

simulate the movement of automobiles, freight, and truck trips throughout the system and enable

forecasts of travel in urban and rural areas, and locales external to the State. The system-wide validation

efforts utilized statistical analysis from each of the four-step modeling processes in a holistic manner to

identify areas of improvement and reach a validated model.

1.6.2 District-Wide Validation

The State of Florida’s travel patterns differ throughout the state and require a delineation of travel

characteristics to properly validate the model; thus the initial division of the state was along the seven

district boundaries to accommodate this diversity in travel patterns. Examples abound in the districts.

Districts 2 and 3, being rural in nature, tend to experience little to no seasonal variation. The Walt

Disney World and Universal Studios tourist attractions contribute to the dominant tourism industry

within District 5. Districts 1, 4, 6, and 7 have urban areas that witness seasonal winter travel from

individuals outside of the state and are host to a substantial number of retirees. Figure 1.2 depicts the

FDOT district boundaries.

The integration of all the varying travel patterns within the State of Florida is critical to the development

of an integrated FLSWM. Within each of the district’s urban areas exist counties that include trip

generation modules that are uniquely calibrated for each area’s productions and attractions.

1.6.3 Corridor Validation

The 2010 FLSWM_ V6.0 has six existing or Re-Use Corridors (Figure 1.3) plus a proposed nine additional

New Corridors (Figure 1.4) for analysis. The corridor’s validation process started with the identification

of each individual corridor in the GIS master network. The corridors were given attributes according to

their number and status (for example existing corridors were labeled “RC#”, while new corridors were

labeled “NC#”). With the corridors labeled the filtering of the Florida Traffic Information (FTI) database

focused on the identification of historical traffic counts along these corridors and ensuring quality

counts. Finally, additional revision and adjustment was made for centroids, centroid connectors and

other network characteristics such as the number of lanes, capacity and speed, etc. Also continuity

checks were conducted along each corridor to ensure there were no significant fluctuations in terms of

the network characteristics.



SECTIONONE Introduction

FDOT SY S T E M S TR A F F I C M O D E L S – 2010 FLSWM VA L I D A T I O N W I T H 2040 FO R E C A S T S 1-6

Figure 1.2
FDOT District Boundaries
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Figure 1.3
FDOT Existing Statewide Corridors
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Figure 1.4
FDOT Proposed New Corridors
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1.6.4 County-Wide Validation

County-wide validation occurred concurrent to the validation of the district-wide areas. The purpose of

county-wide validation was to create a methodology to identify extreme standard deviations amongst

counties and reduce their deviations in an effort to better model each of the districts. The adoption of

the county-level validation enabled the mitigating of extreme counties within a district and identification

of possible adjustments without having to make significant changes to the district itself. Figure 1.5

depicts the Florida County system.

Figure 1.5
Florida County System
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2. Section 2 TW O Zone Structure and Socio economic Dat a

Transportation analysis zones (TAZs) were defined using an approach whereby the roadway network

and major natural features were used as a template for the design of the TAZ structure. Zones were

formed from the boundaries created by the road alignments so that roads generally do not bisect zones.

Geographic layers of natural features were used to create zones along the coastal areas, rivers and other

major features such as canals. The result was a total of 9,297 polygons that form the basis of the zonal

structure of the model. Zones internal to Florida total 8,518.

For modeling purposes, external zones were created at the periphery of the state where the roadways

exit Florida. There are 60 zones of this nature added into the structure of the model. For the purposes

of freight modeling, there are a number of zones that comprise zones outside the state of Florida. There

are 594 zones in Georgia and Alabama and 185 zones for the rest of the United States, Canada and

Mexico. Table 2.1 shows the number of TAZs by geographic area.

Base year socioeconomic data for the FLSWM are based on information from the Bureau of Economic

and Business Research (BEBR) at University of Florida. BEBR provides population estimates by county.

The 2010 BEBR county totals are taken from Special Report 7, Revised Annual Population Estimates for

Florida and its Counties, dated May 2011.

For dwelling unit estimates, 2010 land use datasets were obtained from the Property Appraiser Parcel

Database (Source: Florida Geographic Data Library). The relevant parcels were matched to the correct

traffic analysis zone (TAZ) and summed to create the zonal socioeconomic datasets for 2010. For

dwelling units, the 2010 parcel data were checked against the county total estimates from the Bureau of

Economic and Business Research (BEBR). For employment, the 2010 parcel data were checked against

the Regional Economic Information System, Bureau of Economic Analysis (BEA), U.S. Department of

Commerce. Table 2.2 lists the socioeconomic data totals by county.
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Table 2.1
FLSWM TAZs by Geographic Region

Geographic Area Number of TAZs Geographic Area Number of TAZs Geographic Area Number of TAZs

Charlotte 85 Suwanee 47 Brevard 160

Collier 124 Taylor 34 Flagler 34

DeSoto 22 Union 36 Lake 131

Glades 12 District 2 1,496 Marion 166

Hardee 25 Bay 126 Orange 534

Hendry 28 Calhoun 32 Osceola 121

Highlands 44 Escambia 217 Seminole 126

Lee 187 Franklin 24 Sumter 57

Manatee 101 Gadsden 78 Volusia 303

Okeechobee 19 Gulf 12 District 5 1,632

Polk 237 Holmes 49

Sarasota 119 Jackson 89 Miami-Dade 809

District 1 1,003 Jefferson 34 Monroe 69

Alachua 185 Leon 159 District 6 878

Baker 42 Liberty 27

Bradford 45 Okaloosa 108 Citrus 64

Clay 83 Santa Rosa 79 Hernando 98

Columbia 80 Wakulla 29 Hillsborough 547

Dixie 19 Walton 73 Pasco 140

Duval 484 Washington 48 Pinellas 460

Gilchrist 16 District 3 1,184 District 7 1,309

Hamilton 41

Lafayette 32 Broward 400 Total State 8,518

Levy 92 Indian River 64

Madison 40 Martin 78 External Stations 60

Nassau 56 Palm Beach 374 Alabama & Georgia Zones 594

Putnam 38 St. Lucie 100 All other US Zones 185

St. Johns 126 District 4 1,016 Grand Total 9,357
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Table 2.2
FLSWM Socioeconomic Data Totals by County

County
Dwelling Units Population Employment 2010 BEBR

PopulationSF MF Total SF MF Total Industrial Commercial Service Total

Charlotte 51,364 22,004 73,368 114,962 45,012 159,974 8,388 26,831 29,177 64,406 159,978

Collier 101,820 31,352 133,172 247,564 73,955 321,519 29,896 72,414 69,417 171,741 321,520

DeSoto 9,143 2,303 11,446 28,729 6,133 34,862 5,342 2,925 5,091 13,361 34,862

Glades 3,881 651 4,532 11,099 1,787 12,886 1,665 871 2,113 4,650 12,884

Hardee 6,853 1,391 8,244 23,086 4,643 27,729 4,702 2,010 4,509 11,220 27,731

Hendry 9,714 2,311 12,025 31,451 7,688 39,139 8,152 3,699 6,689 18,539 39,140

Highlands 36,872 5,730 42,602 85,446 13,340 98,786 8,181 11,381 17,030 36,587 98,786

Lee 211,000 48,824 259,824 500,802 117,945 618,747 44,172 115,725 123,967 283,872 618,754

Manatee 106,972 28,757 135,729 252,864 69,970 322,834 31,952 54,397 68,270 154,633 322,833

Okeechobee 12,829 1,183 14,012 36,524 3,470 39,994 4,230 3,488 6,168 13,889 39,996

Polk 188,181 39,294 227,475 501,887 100,199 602,086 65,298 74,915 117,427 257,655 602,095

Sarasota 160,357 15,394 175,751 344,107 35,338 379,445 29,407 84,822 98,366 212,604 379,448

District 1 898,986 199,194 1,098,180 2,178,521 479,480 2,658,001 241,385 453,478 548,224 1,243,157 2,658,027

Alachua 61,996 38,519 100,515 154,122 93,198 247,320 18,096 43,381 93,826 155,318 247,336

Baker 8,225 549 8,774 25,461 1,655 27,116 2,089 2,874 4,296 9,265 27,115

Bradford 9,146 335 9,481 27,574 939 28,513 2,414 2,855 5,343 10,616 28,520

Clay 66,679 2,108 68,787 185,214 5,655 190,869 9,676 24,810 28,859 63,352 190,865

Columbia 22,860 2,081 24,941 61,380 6,159 67,539 5,210 7,896 13,852 26,969 67,531

Dixie 6,246 67 6,313 16,257 164 16,421 1,494 933 1,860 4,294 16,422

Duval 237,810 104,653 342,463 610,981 253,260 864,241 113,711 208,614 289,528 611,899 864,263

Gilchrist 5,801 319 6,120 16,062 873 16,935 1,837 971 2,668 5,477 16,939

Hamilton 3,941 678 4,619 12,634 2,157 14,791 1,276 747 2,595 4,620 14,799

Lafayette 2,443 141 2,584 8,370 498 8,868 767 344 1,332 2,442 8,870

Levy 15,488 909 16,397 39,060 1,732 40,792 4,041 3,927 5,381 13,359 40,801
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County
Dwelling Units Population Employment 2010 BEBR

PopulationSF MF Total SF MF Total Industrial Commercial Service Total

Madison 5,981 999 6,980 16,515 2,708 19,223 1,907 1,301 3,585 6,797 19,224

Nassau 25,533 3,264 28,797 65,648 7,659 73,307 4,648 10,545 11,394 26,584 73,314

Putnam 27,771 1,637 29,408 69,751 4,612 74,363 5,659 5,813 10,693 22,174 74,364

St. Johns 69,269 6,067 75,336 174,637 15,392 190,029 10,660 29,453 31,524 71,639 190,039

Suwannee 15,326 623 15,949 40,124 1,423 41,547 5,148 3,769 6,949 15,866 41,551

Taylor 6,646 1,272 7,918 18,700 3,869 22,569 3,048 2,128 3,458 8,634 22,570

Union 3,969 82 4,051 15,213 317 15,530 1,166 793 3,270 5,231 15,535

District 2 595,130 164,303 759,433 1,557,703 402,270 1,959,973 192,847 351,154 520,413 1,064,536 1,960,058

Bay 55,056 13,371 68,427 136,300 32,549 168,849 14,735 36,083 46,749 97,566 168,852

Calhoun 4,962 100 5,062 14,338 283 14,621 1,174 937 2,531 4,643 14,625

Escambia 92,335 23,915 116,250 239,708 57,899 297,607 26,824 51,673 91,919 170,421 297,619

Franklin 4,107 148 4,255 11,011 536 11,547 1,286 2,126 2,428 5,840 11,549

Gadsden 15,632 1,311 16,943 42,832 3,546 46,378 5,936 3,245 9,049 18,241 46,389

Gulf 5,226 109 5,335 15,642 221 15,863 999 1,546 2,972 5,517 15,863

Holmes 7,217 139 7,356 19,566 360 19,926 2,223 1,886 3,050 7,163 19,927

Jackson 16,063 1,349 17,412 46,065 3,675 49,740 4,588 4,735 10,270 19,610 49,746

Jefferson 5,150 496 5,646 13,347 1,414 14,761 1,452 1,320 2,041 4,813 14,761

Leon 74,906 36,049 110,955 191,891 83,577 275,468 14,978 52,525 113,925 181,440 275,487

Liberty 2,237 287 2,524 7,387 978 8,365 1,231 316 2,004 3,553 8,365

Okaloosa 60,244 12,137 72,381 151,828 28,988 180,816 14,750 40,340 63,795 118,900 180,822

Santa Rosa 51,574 5,333 56,907 138,782 12,584 151,366 7,604 17,355 23,293 48,260 151,372

Wakulla 10,256 234 10,490 30,046 726 30,772 2,128 2,550 4,332 9,012 30,776

Walton 20,968 1,332 22,300 51,299 3,742 55,041 4,659 11,461 10,567 26,692 55,043

Washington 8,548 312 8,860 24,038 858 24,896 2,857 1,978 3,641 8,477 24,896

District 3 434,481 96,622 531,103 1,134,080 231,936 1,366,016 107,424 230,076 392,566 730,148 1,366,092

Broward 460,411 225,635 686,046 1,200,452 547,604 1,748,056 154,844 346,601 478,915 980,353 1,748,066
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County
Dwelling Units Population Employment 2010 BEBR

PopulationSF MF Total SF MF Total Industrial Commercial Service Total

Indian River 52,784 7,387 60,171 121,245 16,778 138,023 11,567 24,341 28,992 64,903 138,028

Martin 57,658 6,237 63,895 129,623 16,691 146,314 15,953 32,928 36,495 85,380 146,318

Palm Beach 406,234 137,995 544,229 1,000,527 319,604 1,320,131 101,497 275,096 353,659 730,260 1,320,134

St. Lucie 98,142 10,373 108,515 250,853 26,925 277,778 17,660 30,262 47,398 95,325 277,789

District 4 1,075,229 387,627 1,462,856 2,702,700 927,602 3,630,302 301,521 709,228 945,459 1,956,221 3,630,335

Brevard 192,650 37,032 229,682 458,406 84,964 543,370 46,757 82,724 133,616 263,091 543,376

Flagler 36,091 3,093 39,184 88,592 7,102 95,694 4,122 7,728 10,467 22,315 95,696

Lake 102,889 18,406 121,295 253,212 43,840 297,052 21,292 40,451 54,682 116,443 297,052

Marion 123,322 14,394 137,716 294,447 36,852 331,299 29,584 43,741 57,552 130,907 331,298

Orange 257,809 164,050 421,859 721,821 424,127 1,145,948 125,652 338,816 353,261 817,783 1,145,956

Osceola 83,831 6,771 90,602 246,272 22,413 268,685 12,465 41,453 37,887 91,818 268,685

Seminole 117,712 46,993 164,705 311,254 111,466 422,720 37,240 84,615 96,799 218,644 422,718

Sumter 40,652 707 41,359 91,822 1,593 93,415 5,753 9,271 10,517 25,546 93,420

Volusia 172,418 35,818 208,236 411,683 82,899 494,582 31,307 70,097 96,579 198,014 494,593

District 5 1,127,374 327,264 1,454,638 2,877,509 815,256 3,692,765 314,172 718,896 851,360 1,884,561 3,692,794

Miami-Dade 477,732 389,637 867,369 1,390,033 1,106,367 2,496,400 273,610 450,635 691,964 1,416,232 2,496,435

Monroe 19,707 12,918 32,625 43,476 29,609 73,085 6,740 26,130 21,010 53,883 73,090

District 6 497,439 402,555 899,994 1,433,509 1,135,976 2,569,485 280,350 476,765 712,974 1,470,115 2,569,525

Citrus 59,580 3,724 63,304 133,121 8,110 141,231 8,454 16,488 25,341 50,281 141,236

Hernando 69,235 2,520 71,755 166,509 6,264 172,773 9,153 20,585 27,135 56,885 172,778

Hillsborough 320,869 153,138 474,007 862,049 367,151 1,229,200 131,546 256,225 360,555 748,363 1,229,226

Pasco 161,372 28,245 189,617 398,401 66,282 464,683 18,824 46,407 64,355 129,602 464,697

Pinellas 267,115 148,751 415,866 602,973 313,563 916,536 84,934 188,089 259,129 532,169 916,542

District 7 878,171 336,378 1,214,549 2,163,053 761,370 2,924,423 252,911 527,794 736,515 1,517,300 2,924,479

Grand Total 5,506,810 1,913,943 7,420,753 14,047,075 4,753,890 18,800,965 1,690,610 3,467,391 4,707,511 9,866,038 18,801,310
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3. Section 3 THR EE Net work

In the 2010 FLSWM_ V6.0 validation, the master input network was updated to 2010 conditions.

Adjustments to facility and area types, speeds, number of lanes, and 2010 counts were made as part of

the validation process. In the modeling process, the network application of the model consists of three

main phases, highway network building, building of toll links, and highway path building that prepares

zone-to-zone skims, as depicted in Figure 3.1.

Figure 3.1
FLSWM Network Model Flow

3.1 NETWORK DEVELOPMENT

The network data contained numerous attributes such as facility and area types, speeds, number of

lanes, and 2010 Annual Average Daily Traffic (AADT) counts. Table 3.1 shows the attributes retained in

the road network dataset. The fields called Unique ID (UID), Name, and A and B node were used to

identify the road segments and link the database with the network file used by the Cube/Voyager

application.
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Table 3.1
Network Field Attributes

Variables Functions Description

A Identifier A Node

B Identifier B Node

UID Identifier Unique ID for network

NOBASE Modeling Attribute

Determines when a roadway is added or removed:

1: Roadway is added after 2005

2: Removed in future year

3: Not Used

4: Eliminated after 2015

5: Roadway is added after 4 is eliminated

6: Suncoast Parkway (added to network, but not funded)

COSITE Identifier FDOT traffic count site identifier in text format

DISTRICT Modeling Attribute FDOT District

DISTANCE Modeling Attribute Distance in Mile

ONEWAY Modeling Attribute One Way Facility Flag 0 means two way

STFIPS Identifier U.S Census FIPS State code

CTFIPS Identifier U.S Census FIPS County code

LANE_{year} Modeling Attribute Scenario Year Number of Lanes

FTYPE_{year} Modeling Attribute Scenario Year Facility Type

ATYPE_{year} Modeling Attribute Scenario Year Area Type

SPEED_{year} Modeling Attribute Scenario Year Free Flow Speed, (Posted Speed)

CAP_{year} Modeling Attribute Base Year Capacity

ADD2NET Information Attribute Multi-modal code used for network building

PTMS Information Attribute Portable Traffic Monitoring Station flag

TTMS Information Attribute Tele-metered Traffic Monitoring Station flag

ROAD_NAME Information Attribute Roadway Name from GIS sources, may not accurate

RC1 Identifier I-10 in Florida

RC2 Identifier I-75 in Florida

RC3 Identifier I-95 in Florida

RC4 Identifier I-4 in Florida

RC5 Identifier US-27 in Florida

RC6 Identifier Turnpike in Florida

FDOT_CO Identifier County code used in the FL Traffic Information DVD

NC1 Identifier Escambia-Lower Alabama

NC2 Identifier Bay-Lower Alabama

NC3 Identifier West Central Florida-Lower Georgia
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Variables Functions Description

NC4 Identifier Hillsborough-Duval

NC5 Identifier Orange Duval

NC6 Identifier Hernando-Brevard

NC7 Identifier Charlotte-Hernando

NC8 Identifier Collier-Polk

NC9 Identifier Manatee-St. Lucie

STATE Identifier State Name

COUNTY Identifier County Name

EXTERNAL Information Attribute External Station Index

DL Identifier Indicate District Border Roadways, legacy attribute

SL Modeling Attribute Screenline Year 2010 AADT, legacy attribute

CLASSD Identifier Indicates the classified counts are available

COMM Information Attribute Count location description

EXCLUDE Information Attribute No-trucks Link flag for Truck Assignment, legacy attribute

SISROAD Modeling Attribute SIS code index, legacy attribute

SISID Information Attribute Internal model SIS identifier, legacy attribute

LHT Modeling Attribute Light truck percentage

MED Modeling Attribute Medium truck percentage

HVY Modeling Attribute Heavy truck percentage

OUTFL Modeling Attribute Highway links out of Florida = 1; Inside Florida=0

BIGSIS Information Attribute SIS Network major road identifier, legacy attribute

BIGROAD Information Attribute SIS Network major road name

DAYCAP_10 Modeling Attribute Roadway daily capacity, updated for base year

SPEED_10TR Information Attribute Year 2010 truck speeds, not used

XFROM, XTO Information Attribute X Node coordinates, legacy GIS sources

YFROM, YTO Information Attribute Y Node coordinates, legacy GIS sources

FIDNUM Information Attribute ESRI internal feature number, legacy attribute

COUNT10 Modeling Attribute Base year 2010 daily directional traffic count
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Efforts were made to update facility and area types, number of lanes, and speeds. Facility types were

made to conform to the FDOT functional classification scheme, as shown in Table 3.2.

Table 3.2
FLSWM Generalized Facility Types and Definitions

Facility

Type
Facility Type Definition

Facility

Type
Facility Type Definition

11 Urban Freeway 60 One-Way Facilities

12 Other Freeway 61 One-way Facilities Unsignalized

15 Collector/Distributor Lane 62 One-Way Facilities Class I

16 Controlled Access Expressway 63 One-Way Facilities Class II

21 Divided Arterial Unsignalized (55mph) 64 One-Way Facilities Class III/IV

22 Divided Arterial Unsignalized (45mph) 67 Frontage Road

23 Divided Arterial Class I 70 Ramps

24 Divided Arterial Class II 71 Freeway On-Ramp

25 Divided Arterial Class III/IV 72 Freeway Loop On-Ramp

30 Undivided Arterials (Default) 73 Other On-Ramp

31 Undivided Arterial Unsignalized with Turn Bays 74 Other Loop On-Ramp

32 Undivided Arterial Class I with Turn Bays 75 Freeway Off-Ramp

33 Undivided Arterial Class II with Turn Bays 76 Freeway Loop Off-Ramp

34 Undivided Arterial Class III/IV with Turn Bays 77 Other Off-Ramp

35 Undivided Arterial Unsignalized without Turn Bays 78 Other Loop Off-Ramp

36 Undivided Arterial Class I without Turn Bays 79 Freeway-Freeway High-Speed Ramp

37 Undivided Arterial Class I without Turn Bays 81 Freeway - HOV Lane

38 Undivided Arterial Class II without Turn Bays 91 Freeway Toll Facility

41 Major Local Divided Roadway 92 Other Freeway Toll Facility

42 Major Local Undivided Roadway with Turn Bays 93 Expressway/Parkway Toll Facility

43 Major Local Undivided Roadway without Turn Bays 94 Divided Arterial Toll Facility

44 Other Local Divided Roadway 95 Undivided Arterial Toll Facility

45 Other Local Undivided Roadway with Turn Bays 97 Toll On-ramp

46 Other Local Undivided Roadway without Turn Bays 98 Toll Off-ramp

47 Low Speed Local Collector
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Area types were populated by conforming the 2010 FLSWM_ V6.0 to the urban/rural definition found in

the 2010 Turnpike State Model (2010 TSM). The 2010 TSM underwent a thorough analysis where a GIS

overlay of the road network was coupled with an area type GIS layer designating 2010 urban and rural

areas as defined by the Census. The 2010 FLSWM_ V6.0 designation for the other three area types

Central Business District (CBD), fringe and outer business district) were left as they were. The main

effect of this effort created a rural/urban designation that best reflect the 2010 conditions to which the

model is validated. The generalized area types used in the 2010 FLSWM_ V6.0 are summarized in Table

3.3.

Table 3.3
FLSWM Generalized Area Types and Definitions

Area Type Area Type Definition

10 to 19 CBD

20 to 29 Fringe

30 to 39 Residential

40 to 49 Outer Business District

50 to 59 Rural

The highway network validation also focused on producing a model that reflected FDOT posted speed

information. This effort involved the verification of speeds on major highway facilities in order to

achieve reasonable free flow travel times on the network. The Roadway Characteristics Inventory (RCI)

for all Strategic Intermodal System (SIS) roads had posted speeds which were input into the network

database. Additionally, the 2010 TSM had a network database for local roads that was used where the

networks coincided. These posted speeds for local roads were input into the database. Finally, where no

speed database existed for other local roads the default speeds listed in Table 3.4 were used.

Table 3.4
Default Speeds Values

FT AT Speed Limit

Collector Rural 50

Collector Urban 30

3.2 2010 AADT COUNT DATABASE

The initial count program analysis from the Florida Traffic Information (FTI) DVD involved a review of

traffic counts within the 2010 FLSWM_ V6.0 highway network. The 2010 FTI traffic counts were added

and then analyses were performed to identify traffic counts that significantly varied from either

projections or previous years. Traffic counts that varied significantly were flagged and investigated to

determine whether the increase or decrease in counts reflected real-world activities. Traffic counts that

varied and were deemed not to be an accurate reflection of regular activities along a roadway segment

were then further analyzed. The analysis included a review of historical data to identify regular traffic

counts for each segment.
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3.3 YEAR 2010 MODEL NETWORK SUMMARIES

Over 14,726 roadway segments (one-way links) in the model on the region’s roadway facilities have

associated traffic counts, representing approximately 8 percent of the model’s network, which excludes

links classified as centroid connectors and median cuts. The percentages of links with counts by facility

type and lanes are presented in Table 3.5. As the data in that table demonstrate, the overall coverage of

counts varies from approximately 20 percent on divided arterial facilities to 1 percent on interstate/high

occupancy vehicles (HOV) facilities and an overall 8 percent of the total number of links in the network

(excluding centroid connectors) having a count data associated with it. Table 3.6 depicts the

predominance of major highways (interstate and arterials) within the statewide network from the

perspective of total lane-miles.

Table 3.5
FLSWM Link and Counts Summary

Facility Type Model Links Links with Counts
Percentage of Links

with Counts

Interstate/HOV 75,905 1,093 1%

Divided Arterials 42,897 8,443 20%

Undivided Arterials 21,300 2,920 14%

Collectors 22,815 1,387 6%

One-way Streets 2,172 303 14%

Ramps 9,070 158 2%

Toll Roads 2,084 422 20%

Total 176,243 14,726 8%

Table 3.6
FLSWM Link and Lane Miles Summary

Facility Type Model Links FLSWM Lane-Miles

Interstate/HOV 75,905 262,792

Divided Arterials 42,897 50,567

Undivided Arterials 21,300 21,032

Collectors 22,815 18,772

One-way Streets 2,172 722

Ramps 9,070 1,865

Toll Roads 2,084 3,230

Total 176,243 358,980
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3.4 YEAR 2040 MODEL NETWORK DEVELOPMENT

Utilizing the Long Range Transportation Plan (LRTP) documents and models, efforts were made to

update the future year (2040) network of the 2010 FLSWM_ V6.0. In addition to LRTP, 5-year

Transportation Improvement Program (TIPs), SIS Cost Feasible Projects, and model networks were

analyzed to identify roadway improvements to the 2010 FLSWM_ V6.0 network. These improvements

and additions were added to create a 2040 network.

The identification and conflation of the local, regional, and state LRTPs and TIPs enabled the

development of a 2040 cost-feasible network within the state. The LRTPs and TIPs were conflated into a

single database. The database was then filtered to identify new roadway additions, lane modifications

that increased or decreased the number of lanes, or new or modified interchange configurations. Fields

were added to the 2010 FLSWM_ V6.0 network to identify LRTP cost-feasible improvements, SIS cost

feasible improvements, and TIP improvements. These fields included the completion year of the project,

the original number of lanes per direction, the number of lanes to be added, and the new number of

lanes per direction. Additionally, facility type adjustments were made where descriptions of facility type

adjustments were available in the LRTP or TIP. Notable additions to the network include the I-4

Connector in Tampa, the Wekiva Parkway in Orlando, the First Coast Outer Beltway in northeast Florida,

the Suncoast Parkway Extension in Citrus County, and numerous managed lanes projects in most of

Florida’s major metropolitan areas.

Roadway improvements and modifications were analyzed to determine their impact within the network

and evaluate the feasibility of the improvement. The network does not contain all roadways in the state

of Florida, so adding all roadway improvements or new roadways would add network links that may not

be necessary for the system. This process also included the evaluation of roadways that had not

previously been included in the FLSWM network that experienced improvements that made them

influential to the system. Examples include, but are not limited to:

 A two-way roadway improved to a four-lane divided roadway

 New roadways connecting major roadways

 Addition of an interchange at the local roadway
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4. Section 4 F OUR Passenger M odel

The development of the enhanced statewide passenger model, depicted in Figure 4.1, began with the

preparation of an enhanced zonal system of approximately 9,500 TAZs, as described before. The 2010

FLSWM_ V6.0 TAZs were reviewed and updated to ensure a system that meets both the needs of the

passenger travel demand and freight models.

A Gravity Model with a friction factor calculated from a 2010 TSM trip table is used for trip distribution.

Finally, person trip tables are set by purpose through an auto occupancy model utilizing occupancy

factors.

Figure 4.1
Statewide Passenger Model
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4.1 EXTERNAL TRIPS

External trips are vehicle trips having at least one trip end (origin or destination) outside of the study

area boundary. Trips with both ends outside of the study area are called External-to-External (EE) or

through trips. Trips with one end outside of the study area boundary are referred to as External-to-

Internal (EI) trips or Internal-to-External (IE) trips, dependent on which trip end is the production.

The 2010 FLSWM_ V6.0 differs from the FSUTMS standard for EE and EI / IE trips by the subjected

location and the disregard for EE trips. Normally, the EE trips are the first step in the Florida Standard

Urban Transportation Model (FSUTMS); however, early on in the development process, it was decided

that the number of EE trips would be minimal to non-existent based on the Florida’s peninsular

isolation. Therefore, only EI and IE trips are run in step twelve within the passenger/trip generation

model. Calibration of the external trips was based on traffic count totals at 59 external zones at the

State border along Georgia and Alabama, depicted in Figure 4.2.

Figure 4.2
External Zones

External trips include long- and short-distance EI trips for passenger and freight modeling. The results

from the EI and IE trips are not limited to the passenger model; instead the results from this model run

are also used in the freight model.

The validation of the external trip estimation first involved the estimation of base and future year

AADTs, shown in Table 4.1. The next step checked the reasonableness of the stations using statistical

evaluations. Any outlying conditions were compensated for by adjusting short EI trips to match the

volume-to count trips. The volume-to-count validation results for the external stations are also depicted

for the base year in Table 4.1.
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Table 4.1
External Zone AADTs

Zone Description AADT 2010 AADT 2040 Base Year V/C

9479 S.R. 292 at Alabama State line 15,500 20280 1.00

9480 U.S. 98 at Alabama State line 11,201 12809 1.00

9481 U.S. 90 at Alabama State line 4,774 5139 1.00

9482 I-10 at Alabama State line 25,000 34,712 1.00

9483 C.R. 184 at Alabama State line 3,100 3,600 1.00

9484 North Pineville Road at Alabama State line 923 1,072 1.00

9485 S.R. 97 at Alabama State line 5,778 6,711 1.00

9486 U.S. 29 at Alabama State line 10,100 15,800 1.06

9487 Reserved -- -- --

9488 C.R. 89 at Alabama State line 1,250 1,452 1.00

9489 S.R. 87 at Alabama State line 2,946 3,422 1.00

9490 C.R. 191 at Alabama State line 600 697 1.00

9491 C.R. 189 at Alabama State line 2,100 5,000 1.00

9492 C.R. 85A at Alabama State line 750 1,600 1.11

9493 S.R. 85 at Alabama State line 3,800 4,413 1.03

9494 U.S. 331 at Alabama State line 4,237 5,400 1.03

9495 North C.R. 285 at Alabama State line 789 1,136 1.00

9496 S.R. 83 at Alabama State line 1,250 1,800 1.00

9497 S.R. 81 at Alabama State line 950 2,900 1.00

9498 S.R. 185 at Alabama State line 1,500 2,100 1.00

9499 C.R. 179A at Alabama State line 1,100 1,278 1.00

9500 C.R. 179 at Alabama State line 550 639 1.00

9501 C.R. 177A at Alabama State line 650 755 1.00

9502 C.R. 177 at Alabama State line 400 465 1.00

9503 S.R. 79 at Alabama State line 3,100 3,600 1.00

9504 C.R. 171 at Alabama State line 1,600 1,858 1.00

9505 S.R. 77 at Alabama State line 3,416 3,967 1.00

9506 C.R. 269A at Georgia State line 1,600 1,858 1.00

9507 U.S. 231 at Alabama State line 13,296 17,300 1.00

9508 C.R. 167 at Alabama State line 650 755 1.00

9509 S.R. 71 at Alabama State line 1,600 3,300 1.00

9510 C.R. 271 at Alabama State line 900 1,100 1.00

9511 S.R. 2 at Georgia State Line 1,915 2,224 0.87
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Zone Description AADT 2010 AADT 2040 Base Year V/C

9512 C.R. 269 at Georgia State Line 1,600 1,858 1.00

9513 C.R. 379A at Georgia State Line 1,100 1,278 1.00

9514 S.R. 267 at Georgia State Line 1,463 1,700 1.00

9515 C.R. 159 at Georgia State Line 950 1,000 1.00

9516 U.S. 27 at Georgia State Line 6,900 8,014 1.05

9517 C.R. 155 at Georgia State Line 737 856 1.00

9518 U.S. 319 at Georgia State Line 10,200 11,846 1.00

9519 C.R. 59 at Georgia State Line 974 1,131 1.00

9520 U.S. 19 at Georgia State Line 4,300 4,994 1.00

9521 C.R. 149 at Georgia State Line 110 258 1.00

9522 U.S. 221 at Georgia State Line 900 2,100 0.99

9523 C.R. 146 at Georgia State Line 450 523 1.00

9524 S.R. 53 at Georgia State Line 750 1,400 1.00

9525 S.R. 145 at Georgia State Line 2,700 4,200 1.00

9526 I-75 at Georgia State Line 37,159 47,000 1.00

9527 U.S. 41 at Georgia State Line 1,500 1,742 1.00

9528 Reserved -- -- --

9529 C.R. 141 at Georgia State Line 350 406 1.00

9530 U.S. 129 at Georgia State Line 769 1,100 1.00

9531 U.S. 441 at Georgia State Line 750 800 0.97

9532 S.R. 2(N) at Georgia State Line 500 581 1.00

9533 S.R. 2(E) at Georgia State Line 500 581 1.00

9534 S.R. 121 at Georgia State Line 2,826 3,282 1.02

9535 S.R. 2(W) at Georgia State Line 2,900 4,300 1.24

9536 U.S. 1/23 at Georgia State Line 8,896 10,332 1.00

9537 U.S. 17 at Georgia State Line 3,400 3,949 1.00

9538 I-95 at Georgia State Line 56,506 74,400 1.00

4.1.1 Passenger Model Trip Generation

The passenger trip generation determines the number of trips that originate from each Traffic Analysis

Zone (TAZ), which are called productions, or that terminate within each TAZ, which are called

attractions.

The statewide trip generation model is a version of the FDOT standard GEN model. These models are

applied at the most detailed level available, which for the 2010 FLSWM_ V6.0 is at the county level, and



SECTIONFOUR Passenger Model

FDOT SY S T E M S TR A F F I C M O D E L S – 2010 FLSWM VA L I D A T I O N W I T H 2040 FO R E C A S T S 4-5

then the resulting productions and attractions are aggregated to the statewide TAZ’s. An equivalency

table was developed for the statewide model controls the aggregation process, and was based on the

Florida’s Turnpike 2010 TSM total trip productions.

The passenger trip generation process, depicted in Figure 4.3, consists of the trip generation module

itself. In the process of developing this portion of the model, the pre-existing components of zonal data

interpolation and tourist trip development were disabled and not used. The trip generation module,

depicted in Figure 4.3, utilizes the dwelling unit weights, trip generation rates by county, and short- and

long-distance EI trip development to create outputs for a final production-attraction matrix.

The 2010 FLSWM_ V6.0 uses five user-supplied data sets as inputs into the passenger trip generation

model. These are the zonal trip production data (PRODRATE), attraction data (ATTRATE), Special

Generators both attraction and productions (SPECGENA and SPECGENP), and dwelling unit weights

(DUWEIGHTS). For the 2010 FLSWM_ V6.0 the input files have been converted into the dBase (.DBF) file

format since they are more user-friendly. These are accessible through the Cube Voyager flow chart

interface.

Figure 4.3
Trip Generation Overview

4.2 DEVELOPMENT OF STANDARD FSUTMS MODEL FOR SHORT TRIPS

The development of a standard FSUTMS model for short trips for the 2010 FLSWM_ V6.0 involved the

compilation of socioeconomic data, allocation of dwelling unit weights throughout the state, and

calibration of urban area trip rates. Long trips kept their legacy processes and calculations.
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The compilation of socioeconomic data involved the identification of sources, refinement of data,

integration of data, quality control, and subsequent analysis. Socioeconomic data development focused

on the integration of numerous data sources in a standardized format to cover all of Florida. Once the

networks were standardized in the FSUTMS ZDATA format, equivalency tables were used to identify

relationships between data systems. These equivalency tables utilized the relationships between Census

Block Group Data, Statewide TAZ’s and County Level Block Groups to populate the TAZs for both base

and future models. The “Zonedata_{alt}{year}.dbf” file includes all of the traditional ZDATA variables in

one table for input into the generation model and replaces the traditional ZDATA files used in FSUTMS

modeling.

4.2.1 Trip Rates – Productions and Attractions

With the socioeconomic data in place, trip production-attraction rates were analyzed by each county in

an effort to define a trip generation rate for each one of them. The starting values for these parameters

were the standard FSUTMS trip rates. After an iterative analysis process, the control totals per county

were maintained and based on the 2010 TSM. The trip rates for production and attraction by purpose

and by county were adopted.

4.2.2 Trip Generation Validation

Calibration and validation of the trip generation was aimed at preserving regional travel characteristics

to the best ability while controlling local trip rates. The initial trip generation statistics, presented in

Table 4.2, shows the number of trips for persons per dwelling unit (DU), person trips per dwelling unit,

person trips per person, person trips per employee, home-based work (HBW) trips per employee,

employment to population ratios, and total employment for all dwelling units. Table 4.3 shows the

percent trips by purpose, Table 4.4 shows the trips per employment per purpose, and Table 4.5 shows

the trips per dwelling unit per purpose.

Table 4.2
Trip Generation Statistics

Statistics

National Level Florida State Level
2010 FLSWM_

V6.0
Non-Florida Statistics FL State Level Statistics

Low High Low High

Persons/DU (or Household) 2.5 2.69 2.23 2.66 2.53

Person Trips/DU (or Household) 8.43 9.09 7.31 11.49 7.96

Person Trips/Person 3.64 3.64 3.28 3.77 3.14

Person Trips/Employee 4.97 4.97 6.17 13.11 5.99

HBW Person Trips/Employee n/a n/a n/a n/a 1.22

Employment/Population 0.33 0.33 n/a n/a 0.52

EMP_TOT/DU n/a n/a n/a n/a 1.33

Sources: Table D.5: Ranges of Model Statistics from Model Validation Reports FSUTMS-Cube Framework Phase II Model Calibration and
Validation Standards, October 2, 2008; and 2010 FLSWM_V6.0 outputs
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Table 4.3
Percent Trips by Purpose

Statistics

National Level Florida State Level
2010

FLSWM_V6.0
Non-Florida Statistics Florida State Level Statistics

Low High Low High

Trips by Purpose – HBW 12.69% 25.00% 11.56% 19.30% 20.99%

Trips by Purpose – HBSH 9.54% 11.30% 9.84% 20.74% 15.00%

Trips by Purpose – HBSR 5.56% 11.70% 9.00% 12.68% 16.95%

Trips by Purpose – HBO 17.29% 39.00% 14.00% 28.41% 23.94%

Trips by Purpose – NHB 18.00% 32.92% 18.27% 35.25% 23.11%

Sources: Table D.5: Ranges of Model Statistics from Model Validation Reports FSUTMS-Cube Framework Phase II Model Calibration and
Validation Standards, October 2, 2008; and 2010 FLSWM_V6.0 outputs

Table 4.4
Trips per Employment

Statistics

Other States Range FL Local Level

2010
FLSWM_V6.0

Other States Model Statistics
Local MPO Model

Statistics

Low High Low High

HBW Trip/Employment 1.01 1.01 1.00 1.5 1.22

HBSH Trip/Employment n/a n/a 0.78 0.98 0.87

HBSR Trip/Employment n/a n/a 0.63 0.87 0.98

HBO Trip/Employment n/a n/a 0.95 1.96 1.39

NHB Trip/Employment 1.59 1.59 0.34 2.00 1.34

Total Trip/Employment 5.61 5.61 4.77 7.03 5.81

Sources: 2005 Florida Statewide Model Validation Report; and 2010 FLSWM_V6.0 outputs

Table 4.5
Trips per Dwelling Unit

Statistics

Other States Range FL Local Level

2010
FLSWM_V6.0

Other States Model Statistics
Local MPO Model

Statistics

Low High Low High

HBW Trip/Dwelling Unit 1.48 1.48 1.12 1.93 1.62

HBSH Trip/Dwelling Unit n/a n/a 0.94 1.65 1.16

HBSR Trip/Dwelling Unit n/a n/a 0.73 0.89 1.31

HBO Trip/Dwelling Unit n/a n/a 1.08 2.52 1.85

NHB Trip/Dwelling Unit 2.33 2.33 0.39 2.36 1.79

Sources: 2005 Florida Statewide Model Validation Report; and 2010 FLSWM_V6.0 outputs
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4.3 TRIP GENERATION MODEL VALIDATION

4.3.1 Trip Production Rates

The total number of home-based trips produced for a given zone is determined by applying the

appropriate trip production rate to the number of occupied dwelling units in each household

classification and then by summing these trips for all classes of dwelling units in the zone. The total

number of productions and attractions by purpose and district are shown in Figure 4.4.

Figure 4.4
Total Production Trips by District

4.3.2 Special Generators

To replicate trip generation for zones with unusual trip rates, the 2010 FLSWM_V6.0 uses the “Special

Generator” concept. Special Generators are activity centers that have a rate of activity significantly

different from the standard trip generation rate utilized in the trip generation model. Usually this

activity is concentrated on the attraction side of the equation for Home-Based Work (HBW), Home-

Based Shopping (HBSH), Home-Based Social/Recreation (HBSR), Home-Based Other (HBO), and Non-

Home Based (NHB) trip purposes. Special Generators are then used to adjust the productions or

attractions of a zone by purpose to a desired volume.

Significant additions or deletions of trip attractions for the Special Generators will impact trip attraction

rates used in the model for zones without special generators. Caution should was applied when working

with Special Generators.
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Special Generators were developed during the modeling process to account for known special

generation zones, for example tourist attractions in District 5, airports, or seaports. As part of the

validation process, traffic volumes around special generator sites were reviewed to provide valuable

information as to any adjustment needed. For a complete list of special generators used in the year

2010 network validation, refer to Table 4.6 and Figure 4.5 for a depiction of locations.

Table 4.6
Special Generators

Zone Trips Description

132 35,332 Sarasota/Bradenton International Airport

304 6,774 Gainesville Regional Airport

804 56,000 Pensacola Regional Airport

900 15,000 Okaloosa Regional Airport

960 10,953 Tallahassee Regional Airport

1229 35,508 Palm Beach International Airport

1256 12,164 Port of Palm Beach

1499 2,904 Orlando Sanford International Airport

2175 24,131 Southwest Florida International Airport

2390 25,000 Orlando International Airport

2821 27,433 Fort Lauderdale/Hollywood International Airport

3143 11,833 Daytona Beach International Airport

3758 44,453 Tampa International Airport

3761 47,432 Magic Kingdom Employment

3781 122,619 Animal Kingdom Employment

4090 4,945 Jacksonville International Airport

4360 131,137 Miami International Airport

4574 45,000 Port of Fernandina

4603 4,528 Port of Panama City

4666 5,000 Port of Manatee

4789 41,326 Northwest Florida Beaches International Airport (Panama City/Bay County)

4896 10,000 Port of Pensacola

4966 5,002 Port Everglades

5001 10,000 Port of Miami

5043 30,000 Port Canaveral

5073 12,000 Port of Jacksonville

5091 26,906 Melbourne International Airport

5195 1,659 Port of Tampa
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Figure 4.5
Special Generator Locations

4.4 BALANCING OF PRODUCTIONS AND ATTRACTIONS

After the productions and attractions are calculated for each zone, the total productions and attractions

for the entire study area are summed by purpose. Ratios of total productions to total attractions are

computed for each trip purpose. These ratios are then used to adjust the sum total of either the

productions or attractions depending on the purpose.

The Home-Based trip purposes are all based on trip production cross-classifications tables (the standard

FSUMS process). The total trip attractions are made equal to the trip productions. The Non-Home Based

(NHB) trip purposes are all based on trip attraction equations. Productions for TAZs by each of these

purposes are set to be equal to their attraction equation calculations. This is because the zonal

productions for these trips are assumed to be the same as the zonal attractions calculated by the trip

attraction equations, since each trip into each TAZ for these purposes should also produce a trip coming
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out of each TAZ. No adjustments to these purposes are then required for balancing. Productions and

Attractions are balanced uniformly to ensure that the study area total trip productions and trip

attractions are equal.

4.5 TRIP DISTRIBUTION

4.5.1 General Description

The Passenger Trip Distribution, depicted in Figure 4.6, matches trip productions to trip attractions

between pairs of TAZs using a Gravity Model, expressed in the equation below. A Gravity Model uses the

gravity, or attractiveness, of an individual zone and the distance between zones to distribute and

produced trips among zones; the closer a particular zone is, the more attractive it appears to the model.

The distance a trip is willing to travel depends on the amount of friction between the two zones, i.e. how

much time, traffic, and other factors will play into a trip. Productions and attractions are changed from

the number of trips that need to be taken to an origin and destination matrix that allocates where the

trips need to go. The equation is shown below:

Gravity Model

where:

Tij = trip produced in zone i and attracted to zone j;

Pi = total trip production at i;

Aj = total trip attraction at j;

Fij = friction factor representing impedance for interchange ij;

Kij = socioeconomic adjustment factor for interchange ij;

i = origin zone number, i = 1,2,3 . . . n;

j = destination zone number j = 1,2,3 . . . n;

n = number of zones.

Additionally, the trip distribution module computes the intrazonal and terminal times and adds them to

the free skim time for the gravity model.
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Figure 4.6
Trip Distribution Module

4.5.2 Short and Long Trip Distribution

Lacking a statewide Origin – Destination (O-D) survey, the trip tables from the 2010 TSM were used to

develop friction factors. The 2010 FLSWM_V6.0 skim matrix plus the 2010 TSM trip tables were input

into a gravity model calibration routine to produce friction factors for each trip purpose.

Most trip purposes were distributed based on total impedance (time plus tolls) skim matrices. External

trips were classified as short and long distance, per the legacy 2005 FLSWM structure, with

minimum/maximum distance between 50-200 miles; i.e., to qualify as a short EI trip, the distance

between the O-D pair should be less than 50 miles, and so the skim matrix was created to account for

that. Similarly, a long distance EI trip was assumed to be between an O-D pair separated 50-200 miles.

4.5.3 Trip Distribution Model Validation

The trip distribution validation procedure was an iterative process, where a set of travel time factors

was developed for each trip purpose. Calibration of the gravity model centered on the adjustment of the

friction factor component of the gravity model equation, for short/long distance EI and urban and rural
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short distance trips. Trip length distribution in terms of time and distance were then compared with

national standards to determine a calibration/validation stopping point.

During the validation phase, it was determined that an unreasonable number of trips were being

distributed from the Southwest Florida coast to the Broward and Miami-Dade area in the east coast. To

inhibit those trips, a K-factor was developed to limit those trips from District 1 and Districts 4 and 6.

4.5.4 Intra-Zonal Travel Time

The intra-zonal travel time is the time needed for a trip between two sites within a zone. Due to the

fluidity of TAZs, little information is generally available concerning intrazonal travel times, however it is

assumed that the intrazonal travel time shall be less than interzonal travel times. The FSUTMS intrazonal

travel time is based on the nearest neighbor theory, where intrazonal travel time is proportional to the

amount of time it takes to get to the nearest adjacent zone or zones. Intrazonal travel time is equal to

the equation shown below:

Intra-Zonal Travel Time

��� =
�����
�

where:

IZi = intrazonal travel time for zone i, and

IVTTa = in-vehicle travel time to nearest adjacent zone.

The intrazonal percentages for the 2010 FLSWM_ V6.0 are presented in Figure 4.7 and Table 4.7.

Figure 4.7
Intrazonal Percentages
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Table 4.7
Intrazonal Validation Comparison

Statistic
Non-Florida Statistics

Florida State Level
Statistics 2010 FLSWM_V6.0

Low High Low High

Percent Intrazonal – HBW 2.40% 7.05% 1.09% 3.16% 6.95%

Percent Intrazonal – HBSH 9.96% 9.96% 3.63% 11.09% 7.31%

Percent Intrazonal – HBSR 21.07% 21.07% 4.14% 11.22% 9.73%

Percent Intrazonal – HBO 6.50% 11.20% 2.95% 5.20% 4.92%

Percent Intrazonal – NHB 7.20% 8.04% 4.69% 8.90% 9.68%

Sources: Table D.5: Ranges of Model Statistics from Model Validation Reports FSUTMS-Cube Framework Phase II Model Calibration and
Validation Standards, October 2, 2008; and 2010 FLSWM_V6.0 outputs

4.5.5 Terminal Times

Terminal times are the average time required at the origin (production) end of a trip to get in a vehicle

and get it from a driveway to the street or it is the average time required to park a vehicle plus the time

to reach the final destination (attraction) end of a trip. Terminal times vary according to the area type of

which a zone is classified. The values applied for terminal times in the 2010 FLSWM_V6.0 are presented

in Table 4.8.

Table 4.8
Terminal Times by Area Type (in minutes)

Terminal Time 2010 FLSWM_V6.0

CBD 5

CBD Fringe 3

Residential 1

OBD 2

Rural 1

4.5.6 Trip Length Distribution

Trip length distribution is the distribution of trips by the distance traveled and the amount of time the

trip takes. Trip length distributions were created and put into internal and external groupings. The

internal grouping contains trips for home-based work, home-based shopping, home-based

social/recreational, home-based other, non-home base, and truck and taxi. The external grouping

contains trips for short and long distances. The distribution of trips is also shown in terms of minutes

and miles and is displayed in Figures 4.8 through 4.11.
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Figure 4.8
Internal Trip Length Distribution in Minutes

Figure 4.9
Internal Trip Length Distribution in Miles
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Figure 4.10
External Trip Length Distribution in Minutes

Figure 4.11
External Trip Length Distribution in Miles

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

V
e

h
ic

le
Tr

ip
s

Minutes

Long Short

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

V
e

h
ic

le
Tr

ip
s

Miles

Long Short



SECTIONFOUR Passenger Model

FDOT SY S T E M S TR A F F I C M O D E L S – 2010 FLSWM VA L I D A T I O N W I T H 2040 FO R E C A S T S 4-17

The average trip length for all purposes is displayed in Table 4.9. Based on a comparison of Census

information, other studies conducted around Florida and other urban models, it appears that the

reported trip length is within these statistics and is presented in Table 4.10.

Table 4.9
Average Trip Length Distribution in minutes

Statistic 2010 FLSWM_V6.0

HBW 19.14

HBSH 17.26

HBSR 15.70

HBO 17.38

NHB 13.83

TT 14.58

LBD 101.77

SDEI 35.47

Table 4.10
Average Trip Length in miles

Statistic
Non-Florida Statistics

Florida State Level
Statistics 2010 FLSWM_V6.0

Low High Low High

Average Trip Length – HBW 12.05 42.50 15.42 27.98 14.14

Average Trip Length – HBSH 10.40 16.60 12.58 18.09 12.09

Average Trip Length – HBSR 11.36 11.36 12.37 19.03 10.71

Average Trip Length – HBO 7.98 19.20 12.54 20.25 11.91

Average Trip Length – NHB 6.40 18.30 10.15 18.75 8.70

Average Trip Length – TT 11.50 19.62 13.99 17.54 9.43

Sources: Table D.5: Ranges of Model Statistics from Model Validation Reports FSUTMS-Cube Framework Phase II Model Calibration and

Validation Standards, October 2, 2008; and 2010 FLSWM_V6.0 outputs



SECTIONFOUR Passenger Model

FDOT SY S T E M S TR A F F I C M O D E L S – 2010 FLSWM VA L I D A T I O N W I T H 2040 FO R E C A S T S 4-18

4.6 AUTO OCCUPANCY

The auto occupancy module, shown in Figure 4.12, uses the input from the long- and short-distance EI

trips and, urban and rural short distance gravity model person trip matrices, to apply auto occupancy

factors.

The National Highway Transportation Survey auto occupancy values were initially used in the 2010

FLSWM_V6.0, and ultimately the Federal Highway Administration Travel Improvement Program (TMIP)

guidelines for averages by trip purposes were adopted. Table 4.11 provides a summary of auto

adjustment factors by trip purpose and the adopted values.

Figure 4.12
Auto Occupancy Module
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Table 4.11
Auto Occupancy Factors

Statistic
Non-Florida Statistics

Florida State Level
Statistics 2010

FLSWM_V6.0
Low High Low High

HBW 1.06 1.16 1.10 1.12 1.10

HBSH 1.27 1.96 1.43 1.54 1.80

HBSR 1.72 2.47 1.43 1.54 2.10

HBO 1.30 2.07 1.43 1.54 1.80

NHB 1.17 1.96 1.12 1.65 1.71

TT n/a n/a n/a n/a 1.10

Sources: Table D.6: Ranges of Model Statistics from Model Validation Reports FSUTMS-Cube Framework Phase II Model Calibration

and Validation Standards, October 2, 2008
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5. Section 5 F IVE Freight Model

The Statewide Freight Supply-Chain Intermodal Model (FreightSIM) documentation is provided as a

separate document.
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6. Section 6 SIX Joint H igh way Assignment

6.1 GENERAL DESCRIPTION

The final module, joint highway assignment, consists of three general functions and results in a

simulation of general vehicular travel throughout the State of Florida. The highway assignment module

combines the passenger and the freight trip table outputs, it then assigns them to the network, and it

finally renames the network attributes for reporting purposes and visualization.

An overview of the joint highway assignment module is depicted in Figure 6.1, and further description of

the highway assignment is described further in subsequent sections.

Figure 6.1
Statewide Passenger and Freight Joint Highway Assignment

At the start of the application, program boxes # 2-6, there is a bypass loop if the FreightSIM model was

run simultaneously with the passenger model or not, so that the freight tables are properly included.

The actual assignment program (box # 7) combines all trip tables from both passenger and trucks in one

multi-class assignment process.
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Network attributes are renamed in program box # 8 for further reporting and statistical summaries in

boxes # 9-10.

6.1.1 Highway Assignment of Autos and Trucks

In the 2010 FLSWM_ V6.0, the highway step loads trips separated by purpose based on the results from

the passenger and freight models. For the passenger model, these purposes include urban and rural

short trips (ODUR), short and long distance trips that are external-internal (ODEI). For the freight

model, the purposes followed the same divergence of light, medium, and heavy trucks. All of these

trip matrices, the basic turn penalty file, and the unloaded highway network file are used as

inputs for the highway assignment module.

Passenger car trips are assigned based on paths that include only Florida highway links. Medium and

heavy trucks from FreightSIM are assigned based on all highway links; i.e., all National and Florida

highways except those links that exclude trucks, such as HOV links or other truck restricted lanes.

6.1.2 Network Change Attribute Names

Cube Voyager’s modeling software utilizes predefined variables to assign modeling values that are not

user friendly. The network conflates, integrates, and removes particular variables, therefore changing

the interim loaded network into a finalized network. Examples of this renaming include the vehicle miles

traveled (VMT), total volumes per type of vehicle, and vehicle hours traveled (VHT).

6.1.3 Network Report Data and Freight Data

The network report data module is used to generate a number of the statistics for evaluating the model.

For the FDOT districts, regional corridors, and Florida counties, the volume-to-count (V/C), VMT, and

VHT are generated. Volume-to-counts, the statistic showing the volume of trips generated on a link by

the model over the real-world traffic count, were reported for each of the divisions and the entire model

by area type and facility type. Screenlines, existing and new corridor study areas were also evaluated by

these criteria. The root mean square error (RMSE) was calculated by volume grouping. Freight data

outputs are generated in database (*.dbf) and CUBE network (*.net) formats for further review on and

off-model.

6.2 HIGHWAY ASSIGNMENT VALIDATION

The highway assignment validation proceeded with the analysis, review, and adjustment of trip

generation, trip distribution, auto occupancy rates, and network attributes including posted speeds and

capacities. A total of 34 model runs were executed in the efforts to validate the 2010 FLSWM_ V6.0. The

validation process utilized the 2010 year and historical traffic counts provided by the FDOT’s Florida

Traffic Information (FTI) database to compare and minimize the difference between simulated volumes

throughout the study area.

The analysis process for the model involved the research and data conflation of numerous comparable

statewide models, nationwide statistics, including FSUTMS standards are published on
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http://www.fsutmsonline.net/index.php, all of which set criteria for successful validation. The validation

process started with the initial model run and the identification of model improvement areas when

compared to the criteria. With the initial model run complete, an iterative process was continued until a

satisfactory validation was reached that included the identification of problems, fixing or updating

portions of the model, and then a subsequent run execution.

The use of a travel demand model in forecasting future traffic volumes means that the highway

assignment must be properly validated to ensure confident results. The 2010 FLSWM_ V6.0 analyzed key

statistics in the validation process, including:

 V/C ratios for vehicle miles traveled

 V/C ratios for vehicle hours traveled

 V/C ratios for volumes

 V/C ratios for screenlines

 V/C ratios for districts

 V/C ratios for counties

 V/C ratios for specific links

 Root mean square error percentages

The highway assignment’s report data step summarizes a wide range of statistics. The volume-to-count

by facility for FDOT districts, shown in Table 6.1 and Figure 6.1, and area types shown in Table 6.2,

shows a model that is predominantly within the 5-15 percent minimally acceptable goal for Florida

major roadways.

Table 6.1
District Volume-to-Count by Facility Type

District Freeway
Divided

Arterial

Undivided

Arterial
Collect One-Way Ramp HOV Toll Total

1 1.22 1.00 1.11 0.71 0.99 2.74 0.00 0.97 1.03

2 1.08 1.03 0.95 0.95 1.35 0.95 0.00 0.00 1.04

3 1.09 0.87 0.85 0.77 1.06 1.01 0.00 0.95 0.88

4 1.01 1.12 1.04 0.85 0.94 0.83 1.15 1.08 1.09

5 0.95 1.01 0.97 0.93 0.89 1.02 0.00 0.85 0.97

6 0.89 1.13 0.93 0.80 1.14 0.90 0.81 0.99 1.01

7 0.96 1.04 1.12 0.99 1.54 0.75 0.00 1.35 1.04

Total 1.00 1.04 0.98 0.83 1.12 0.95 1.06 1.00 1.02
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Figure 6.2
District Wide Volume-to-Count by Facility Type

Table 6.2
Volume-to-Counts by Area Type and Facility Type

Area Type Freeway
Divided

Arterial

Undivided

Arterial
Collect One-Way Ramp HOV Toll Total

CBD 0.93 1.10 1.14 1.00 1.32 1.14 0.00 1.10 1.11

Fringe 1.06 1.04 1.17 0.93 1.25 0.92 0.00 1.39 1.08

Residential 1.02 1.05 0.90 0.79 1.03 0.87 1.07 0.98 1.01

OBD 0.86 1.03 0.93 0.86 0.87 0.85 1.04 1.00 0.99

Rural 1.18 1.35 1.18 1.10 0.00 0.68 0.00 1.06 1.22

Total 1.00 1.04 0.98 0.83 1.12 0.94 1.06 1.00 1.02
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Screenlines were developed to identify regions within the State of Florida that contained roadways with

available traffic counts that predominantly exhibited intercity travel movements. Table 6.3 and Figure

6.3 depict volume, counts, and volume-to-count ratios by screenline.

Table 6.3
FLSWM Screenline Volume-to-Count Ratios

Screenline Volume Count V/C Ratio

1 - Southern N/S 531,594 346,076 1.54

2 - North of I-4 (old) 243,166 286,250 0.85

3 - Aucilla River 50,588 32,682 1.55

4 - Pensacola 80,914 60,950 1.33

5 - Apalachicola River 37,644 32,696 1.15

6 - South of Tallahassee 41,951 30,200 1.39

7 - Jacksonville 248,371 110,300 2.25

8 - North of I-4 (new) 196,686 198,116 0.99

9 - South of I-4 371,371 203,378 1.83

10 - Peninsula E/W 563,570 426,900 1.32

11 - Panhandle N/S 152,678 157,260 0.97

12 - External 221,122 225,676 0.98

13 - North Florida N/S 374,220 305,454 1.23

Overall 3,113,875 2,415,938 1.29

Figure 6.3
FLSWM Screenline Volume-to-Count Ratios
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Depicted in Figure 6.4, the 13 screenlines include a cordon line along the Georgia/Alabama statewide

line, screenlines creating cordons around Jacksonville, Tallahassee, Miami, and Orlando, and peninsular

movements both north/south and east/west

Figure 6.4
Florida Screenlines

Additionally, the total V/C ratio, depicted in Tables 6.4 and 6.5, Figure 6.5, and Figure 6.6, fell within

acceptable ranges of accuracy for observed to estimate value comparisons and comparable statistics

from National and State statistics as shown also in Table 6.6.

Table 6.4
FLSWM Volume-to-Count Ratios by Facility and Area Type

Facility Type V/C Area Type V/C

Freeway/Expressway 1.00 CBD 1.11

Divided/Principal Arterial 1.04 CBD Fringe 1.08

Undivided/Minor Arterial 0.98 Residential 1.01

Collector 0.83 OBD 0.99

One-Way 1.12 Rural 1.22

Ramp 0.94

HOV Lane 1.06

Toll Road 1.00

Total 1.02
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Figure 6.5
Facility Type V/C Ratios

Figure 6.6
Area Type V/C Ratios



SECTIONSIX Joint Highway Assignment

FDOT SY S T E M S TR A F F I C M O D E L S – 2010 FLSWM VA L I D A T I O N W I T H 2040 FO R E C A S T S 6-8

Table 6.5
Volume-to-Count Comparison Statistics by Facility Type

Facility

National Level Florida State Level
2010

FLSWM_V6.0
Non-Florida Statistics State Level Statistics

Low High Low High

Freeway/Expressway 0.86 1.15 0.98 1.07 1.00

Divided/Principal Arterial 0.89 1.02 0.97 1.06 1.04

Undivided/Minor Arterial Volume 0.77 1.07 0.93 1.04 0.98

Collector 0.37 1.05 0.85 0.98 0.83

One-Way 0.71 0.71 0.97 1.39 1.12

Ramp N/A N/A 0.90 1.33 0.94

HOV N/A N/A 1.10 1.10 1.06

Toll Road N/A N/A 0.96 1.00 1.00

Source: Table D.6 Ranges of Model Statistics from Model Validation Reports Auto Occupancy and Trip Assignment FSUTMS-Cube
Framework Phase II Model Calibration and Validation Standards, October 2, 2008; and 2010 FLSWM_V6.0 outputs

Table 6.6
Volume-to-Count Comparison Statistics by Area Type

Facility

National Level Florida State Level
2010

FLSWM_V6.0
Non-Florida Statistics State Level Statistics

Low High Low High

CBD 0.88 0.93 0.96 1.20 1.11

CBD Fringe 0.91 0.91 0.90 1.03 1.08

Residential 0.97 1.04 0.99 1.02 1.01

OBD 0.91 0.91 0.95 1.06 0.99

Rural 0.91 1.12 0.97 1.07 1.22

Source: Table D.6 Ranges of Model Statistics from Model Validation Reports Auto Occupancy and Trip Assignment FSUTMS-Cube
Framework Phase II Model Calibration and Validation Standards, October 2, 2008; and 2010 FLSWM_V6.0 outputs

Root mean square error (RMSE), an indicator of a network’s level of assignment error by comparing the

values predicted by a model and the values actually observed, was calculated for AADT values by volume

range. As shown in Table 6.7 and Figure 6.7, the RMSE is larger for facilities with lower volumes,

whereas the accuracy for higher volumes facilities is less stringent. The 2010 FLSWM_V6.0 has more

than 50 percent of its observed counts in roadways with volumes over 10,000 and achieves an overall

RMSE of 44.4 percent. Compared to other statewide models in the Statewide Travel Demand Modeling

in Table 6.8, the level of accuracy for the FLSWM is similar to that of other statewide models.
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Table 6.7
FLSWM Root Mean Square Error

Volume Range Percentage Target Observations

LT 5,000 99.6% 45 - 55 2,944

5,000 – 9,999 66.4% 35 - 45 3,793

10,000 – 19,999 44.9% 27 - 35 5,018

20,000 – 29,999 31.3% 24 - 27 1,930

30,000 – 39,999 25.8% 22 - 24 470

40,000 – 49,999 24.6% 20 - 22 162

50,000 – 59,999 19.4% 18 - 20 90

60,000 – 69,999 22.7% 17 - 18 87

70,000 – 79,999 19.6% 16 - 17 70

80,000 – 89,999 19.6% 15 - 16 90

90,000 -99,999 18.9% 14 - 15 37

100,000 -400,000 19.7% LT 14 35

RMSE Total 44.4% 32 - 39 14,726

Sources: Table 3.1 Example Validation Worksheet Root Mean Square Error FSUTMS-Cube Framework
Phase II Model Calibration and Validation Standards, October 2, 2008; and 2010 FLSWM_V6.0 outputs

Figure 6.7
FLSWM Root Mean Square Error
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Table 6.8
Root Mean Square Error Comparison

Statistic
Acceptable

Range of Values
Low – High

National Level

2010 Enhanced
FLSWM

Acceptable Range of Values (12),
(18), (17), (25), (33), (34)

Low – High

LT 5,0000 45% - 55% +/-45%-+/-100% 99.6%

5,000 – 9,999 35% - 45% +/-35%-+/-45% 66.4%

10,000 – 19,999 27% - 35% +/-27%-+/-35% 44.9%

20,000 – 29,999 24% - 27% +/-25%-+/-30% 31.3%

30,000 – 39,999 22% - 24% 25.8%

40,000 – 49,999 20% - 22% 24.6%

50,000 – 59,999 18% - 20% 19.4%

60,000 – 69,999 17% - 18% 22.7%

70,000 – 79,999 16% - 17% +/-15%-+/-27% 19.6%

80,000 – 89,999 15% - 16% +/-15%-+/-25% 19.6%

90,000 -99,999 14% - 15% +/-10%-+/-20% 18.9%

100,000 -400,000 LT 14% +/-10%-+/-19% 19.7%

RMSE Areawide 32% - 39% +/-30%-+/-50% 44.4%

Corridor validations were performed on six existing or re-use corridors (RC) and nine new corridors (NC)

selected for study by the FDOT and are shown in Figures 1.3 and 1.4 of this report. Overall corridor

volume-to-counts, VMTs, and VHTs are shown in Table 6.9 and Figure 6.8.

Table 6.9
Corridor Validation Statistics

Corridor Description V/C VMT VHT

RC-1 I-10: AL Stateline to Duval County 1.27 1.27 1.31

RC-2 I-75: Collier County to GA Stateline 1.07 1.08 1.12

RC-3 I-95: Miami-Dade to GA Stateline 1.05 1.20 1.23

RC-4 I-4: Hillsborough County to Brevard/Volusia Counties 0.96 1.01 1.01

RC-5 US 27: Miami-Dade to Lake Sumter Counties 1.20 1.45 1.43

RC-6 TNPK, Miami Dade to Wildwood 1.12 1.09 1.15

NC-1 Escambia-Lower Alabama 0.95 0.93 0.92

NC-2 Bay-Lower Alabama 0.86 0.90 0.89

NC-3 West Central Florida-Lower Georgia 0.88 0.85 0.86

NC-4 Hillsborough-Duval 1.06 1.07 1.09

NC-5 Orange Duval 1.04 1.18 1.20

NC-6 Hernando-Brevard 1.02 0.98 1.12

NC-7 Charlotte-Hernando 1.05 1.10 1.11

NC-8 Collier-Polk 1.03 1.12 1.11

NC-9 Manatee-St. Lucie 1.17 1.22 1.26
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Figure 6.8
Corridor Validation Statistics

County validations were performed on the 65 Florida State counties and are shown in Table 6.10 and

Figure 6.9 with volume-to-count, VMT, and VHT. While most of the counties were within the 15 percent

accuracy level, the 29 percent that did fall outside of this range were from rural counties that are

generally more difficult to model due to their lack of surveys and modeling work.

Table 6.10
FLSWM County V/C, VMT, and VHT Ratios

County Vol/Cnt VMT VHT County Vol/Cnt VMT VHT

Alachua 1.00 0.85 0.89 Lee 0.93 0.96 0.95

Baker 1.86 2.1 2.07 Leon 0.93 1.01 0.98

Bay 0.91 0.95 0.93 Levy 0.75 0.84 0.82

Bradford 1.65 1.86 1.82 Liberty 1.10 1.11 1.10

Brevard 0.78 0.91 0.90 Madison 0.93 1.15 1.13

Broward 1.02 1.01 1.03 Manatee 1.14 1.28 1.27

Calhoun 0.89 0.82 0.83 Marion 0.93 0.99 0.99

Charlotte 1.04 1.17 1.18 Martin 1.30 1.57 1.59

Citrus 0.86 0.86 0.84 Miami-Dade 1.02 0.98 1.01

Clay 1.14 1.29 1.26 Monroe 0.60 0.67 0.66

Collier 0.88 1.03 0.98 Nassau 0.90 0.99 0.96

Columbia 0.94 0.86 0.88 Okaloosa 0.70 0.87 0.85

DeSoto 1.41 1.54 1.48 Okeechobee 1.00 1.11 1.12

Dixie 0.76 0.86 0.85 Orange 1.06 0.98 1.25

Duval 1.04 1.07 1.09 Osceola 0.96 1.01 1.01

Escambia 0.99 0.98 0.97 Palm Beach 1.15 1.23 1.27

Flagler 1.17 1.49 1.49 Pasco 0.99 1.06 1.06
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County Vol/Cnt VMT VHT County Vol/Cnt VMT VHT

Franklin 0.70 0.77 0.75 Pinellas 0.93 0.94 0.97

Gadsden 0.78 1.27 1.18 Polk 1.04 1.14 1.12

Gilchrist 0.83 0.83 0.84 Putnam 1.00 1.47 1.46

Glades 1.89 2.03 2.03 Santa Rosa 0.80 0.86 0.85

Gulf 0.60 0.73 0.70 Sarasota 1.12 1.23 1.22

Hamilton 0.97 1.02 1.02 Seminole 1.00 0.96 0.98

Hardee 1.95 1.94 2.01 St. Johns 1.12 1.46 1.44

Hendry 1.14 1.19 1.17 St. Lucie 1.12 1.10 1.17

Hernando 0.93 0.97 0.94 Sumter 0.98 0.91 0.92

Highlands 0.94 0.94 1.15 Suwannee 0.87 0.92 0.91

Hillsborough 1.12 1.11 1.13 Taylor 0.84 1.12 1.03

Holmes 0.76 1.01 0.98 Union 1.15 1.00 1.08

Indian River 1.27 1.56 1.57 Volusia 0.87 0.96 0.95

Jackson 0.63 0.85 0.81 Wakulla 0.84 0.76 0.75

Jefferson 1.47 1.53 1.51 Walton 0.79 0.91 0.90

Lafayette 0.77 0.82 0.81 Washington 0.62 0.78 0.74

Lake 0.95 1.08 1.07

Figure 6.9
County Wide Volume-to-Count
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Figure 6.10 shows the volume-to-count comparisons at the traffic count locations that were observed at

the end of the calibration process. The coefficient of determination (R2) at this stage of the calibration

was 0.81.

Figure 6.10
Volume-to-Count Scattergram

The percent deviation of assigned volumes to counts provides a different perspective of model accuracy.

This statistic is measured by 100 times the base year assignment minus the base year count divided by

the base year count. It was developed as an indicator for maximum volume-to-count deviation when

using model results to determine lane requirements. An applicable documentation of Maximum

Desirable Deviation is presented in the National Cooperative Highway Research Program (NCHRP)

Report 255, Highway Traffic Data for Urbanized Area Project Planning and Design, Transportation

Research Board, December 1982. The report states: that the measure is “Based on the assumption that

the maximum traffic assignment deviation should not result in a design deviation of more than one

highway travel lane. Therefore the acceptable deviation is higher on low volume roads where a large

percentage deviation will not have major design implications.” In Figure 6.11, the area under the curve

shows the limits of acceptable results at the beginning of the calibration process.
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Figure 6.11
Percent Deviation
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7. Section 7 SEVEN Conclusions

The 2010 FLSWM_ V6.0 travel demand forecasting model contains enhancements from the 2005

Original FLSWM. These changes focused on updating the FLSWM by reviewing corridor model

parameters and rates, enhancing trip generation, trip distribution, and trip assignment values, and the

identification of network improvements.

Building on the 2005 FLSWM, the corridor model parameters were reviewed using model data from

across Florida for models that were updated since the last FLSWM was completed in 2009, particularly

the 2010 Turnpike Statewide Model. A major push was made in the 2005 base year model to identify

and locate any updates to the State governing documents, models, and other pertinent information in

regards to modeling, networks, and socio-economic data. LRTP updates, model updates, and national

level data updates were called to fulfill this drive for the most up-to-date data. Sources for this data

included, but were not limited to:

 2010 National Household Travel Survey

 2002 and 2007 Commodity Flow Survey

 Long Range Transportation Plans, both 2030 and 2035

 Regional and Metropolitan Planning Models

 Research publications

The 2010 FLSWM_ V6.0 is a highway network capable of replicating real-world travel distances by using

a Geographic Information System (GIS) network. The model builds off of the original model’s integration

of databases, including key tags for the Florida Traffic Information (FTI) database, National

Transportation Atlas database (NTAD), National Household Travel Survey (NHTS), and Metropolitan

Planning Organization (MPO) socioeconomic data. The process of updating, calibrating, and validating

this 2005 model was completed in 2011. The 2010 validation builds on it and refines its trip

generation/distribution steps, as shown in Figure 7.1.

A key focus of the next FLSWM revalidation should be to focus on identifying Florida centric freight

surveying techniques to further validate AADT volumes, freight movement, and truck trips in urban

areas. The freight truck flows were updated from a 4-step model type to a supply-chain based model.

The enhanced 2010 FLSWM_ V6.0 is now validated at the systemwide, district, and corridor levels. An

existing-plus-committed network has been developed and year 2040 external model forecasts have

been projected based on prior traffic count history.
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Figure 7.1
Summary of 2010 Model Update

Beyond revalidation of 2010 FLSWM_ V6.0, a number of potential model enhancements have been

identified for future consideration. Future enhancements may include the following:

 Update highway network to Navteq (HERE) data

 Evaluation of Land Use Model

 Evaluation and Implementation of:

– Toll Facility Model

– Ramp-to-Ramp Toll modeling in Cube Voyager

– Managed Lanes Modeling

– Time of Day Model

 Integration of ITS analysis/deployments

 Regional/metropolitan areas non-freight truck movements

 Review of tourist trips flows

Coordination with FDOT Central Office should facilitate a prioritization of these future model

enhancements.
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