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PREFACE 
 

 

This Mobile Area Transportation Study (MATS) Long-Range Transportation Plan to the year 2045 was 

begun in 2015 under the guidance of the Mobile Urban Area Metropolitan Planning Organization (MPO). 

The study was conducted by the South Alabama Regional Planning Commission with the assistance of the 

Alabama Department of Transportation, the Mobile County Engineering Department, The Wave Transit 

System, and the City of Mobile Transportation, Planning, and Engineering Departments. Funding has been 

provided by the U. S. Department of Transportation's Federal Highway Administration and Federal Transit 

Administration, by the Mobile County Commission, and by the cities of Mobile, Prichard, Chickasaw, 

Saraland, Satsuma, Creola, Bayou La Batre and Semmes. 

 

The Destination 2045 Transportation Plan is multi-modal in scope, encompassing long-range plans for 

highway, public transportation, and bicycle/pedestrian networks. Regional growth, economic development, 

and accessibility within the study area along with environmental concerns necessitate that the long-range 

plan addresses not only improved vehicular travel but also improvements to alternative modes. Preservation 

of the existing transportation system coupled with enhancement of all modal choices will  contribute to 

the improvement of the overall quality of life in the region. 

 

The MPO's objective in initiating the plan update was to identify, to the maximum extent feasible, the 

multi-modal transportation improvements which will  be needed in the Mobile urban area between now and 

the year 2045 in order to maintain an acceptable level of mobility. Where possible, these needs were 

quantified in terms of dollar costs and prioritized based on the availability of funding, the anticipated 

impact of the proposed improvement, and expected development patterns and timing. The Plan is not pro- 

posed as a rigid, inflexible blueprint, but rather is intended to guide decision-makers' actions within a 

regional context and thus maintain system coordination across the various political boundaries which 

divide the MATS area. 

 

This document explains the technical aspects of the update process, particularly the traffic modeling and 

forecasting portion. The Envision 2045 Plan itself, an Executive Summary, or fold-out maps of the 

various plan elements can be obtained from the Transportation Planning staff of the South Alabama 

Regional Planning Commission, P.O. Box 1665, Mobile, 36633-1665. SARPCôs telephone number is 

(251)433-6541; the fax number is 433-6009; and the physical address is 110 Beauregard Street, Suite 207, 

36602. SARPC maintains an internet site at http://www.sarpc.org. Any e-mail concerning this report or 

the Envision 2045 Transportation Plan itself should be addressed to mats@sarpc.org. 

http://www.sarpc.org/
mailto:mats@sarpc.org
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Appendix A TRAVEL 

MODEL INPUT 
 

The basic factors which determine travel characteristics in any area are residential and 

commercial land use patterns, historical and projected development rates, and personal income 

levels. Computer models utilize this data to develop relationships between socio-economic 

factors and travel characteristics. These relationships, in turn, can be used with projected 

socio-economic characteristics to simulate future trip-making. However, prior to 

development of the travel simulation models, some additional information or assumption is 

required. Some of this missing data is related to the physical characteristics of the trips 

themselves and will  be discussed in the following section (Model Development and 

Validation), but some of the needed data involves the number of trips generated by the 

households in the study area (internal trips) and also the number of trips into or through the 

study area which are generated outside the study cordon (external trips). 

 

Household income (and implicitly  the number of automobiles owned) is a critical factor in travel 

behavior. In general, for a specific household at any given income level, access to more vehicles 

indicates the probability of more trips being made on a daily basis, and for any given number 

of vehicles per household, an increase in income will usually mean an increase in daily vehicle 

trips. In other words, the higher the income, the higher the vehicle ownership rate, and the 

greater the number of vehicles per household, the higher the trip rate per household. Vehicle 

ownership data by income for the MATS planning area is shown in Table 1; also shown is 

the distribution of households by income range for 2015 and 2045. Four important 

qualifications should be made regarding this table: (1) the distribution is based on zonal 

median income, not actual income for each household, (2) the income ranges are expressed 

in 2015 dollars, not current dollars, (3) the distribution of households by income is based on 

2015 Census/DataStory data for the MATS planning area, and (4) vehicle ownership by income 

level is based on data published in 1998 by the Transportation Research Board in NCHRP 

Report 365 for all urban areas in the United States grouped by population ranges. 

 

Table 2 is the actual auto ownership/income data for Mobile County as published in the 

2000 Census, this data was not available with 2010 Census or 2015 American Community 

Survey. Figure 1 is a graphical comparison of the NCHRP and the Census data sets. It is clear 

that the differences between them are not large ð the curves are the same basic shape but the 

national data is shifted noticeably downward (fewer households) for zero vehicle households 

and upward (more households) for one vehicle households in the low income ranges, shifted 

upward for two and downward for three or more vehicles in the middle income ranges, and is 

smoother and has more continuity in the high income range. In terms of vehicle distribution per 

household (see the bottom of Tables 1 and 2), the trend of the new data is fewer zero vehicle 

households, little change in one auto households, more two vehicle households, and little 

change in three or more auto households. These changes since the 2000 Census are consistent 

with intuitive logic and the ownership rates produce good approximations of actual vehicle 

registration for Mobile County. 

 

The data in Table 1 are used with a trip rate table to estimate the number of vehicle-trips which 

are made in the study area or produced by a specific traffic zone. 
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Table 1 MATS Percent Households By Vehicles/HH By Income and Household Income Distribution
 

 

TAZ Median Income 

(2000 $'s) 
Vehicles/Household 

0 1 2 

 

3+ 
Percent of Total 

2015 2045 

$0 ï 24,999 22 44 24 10 31.7 31.0 
$ 25,000 - 49,999 6 35 41 18 26.1 26.1 
$50,000 or more 3 26 49 22 42.2 42.9 

 

Percent of Total 
2015 9.8 34.1 39.0 17.2   

2045 9.7 33.9 39.2 17.2   

       

 

Table 2 2015 Census Percent Households By Vehicles/HH By Income and Household Income Distribution 

 
 

 

TAZ Median Income 

(2000 $'s) 

Vehicles/Household 

0 1 2 

 
3+ 

 

$ 0 ï 24,999 18 48 24 10  
$ 25,000 - 49,999 5 35 42 18  

$50,000 or more 1 16 51 32  

 

Percent of Total 7.4        31.1     40.1      21.4 
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Figure 1 Comparison of Vehicle Ownership by Income Data
 

  

 
 

 
 

 
Table 3 contains the vehicle-trip rates by income by number of vehicles per household as used in 
Envision 2045; the average vehicle-trip rate for each income range is also included as is the weighted 
average trip rate by number of vehicles owned for 2015 and for 2045. These trip rates were also 
derived from NCHRP Report 365 data for all U.S. urban areas with population of 250,000 to 
500,000. NCHRP 365 prescribes low, medium and high income ranges for trip generation. 
 

Table 3 Vehicle-Trip Rates By Vehicles/HH By Income (Derived from NCHRP 365) 

 
 

TAZ Median Income  Vehicles/Household

 Average (2000 $'s) 0  1

 2 3+  Rate 
 

$ 0 ï 24,999 0.0 5.0 6.0 7.0 4.34 
$ 25,000 - 49,999 0.0 6.1 8.1 10.0 7.26 
$50,000 or more 0.0 7.3 9.8 12.6 9.47 

 

Weighted Average Rates 
2015  6.04 8.59 10.85 7.27 
2045  6.05 8.61 10.89 7.30 

 
 

 

In addition to the trips generated by each household, MATS models separately estimate the 

number of trips produced by college dormitories. Dormitory-based trips are generated at the 

areawide rate of one vehicle households. The average one vehicle household trip per day in 

2015 was 6.04 trips and 6.05 trips per day in 2045. The dormitory trip rate was slightly lower 

at 5.4 for both base and future year. These two types of household-generated trips are known 

as "internal trips", or trips with both ends inside the study area. As mentioned at the 
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beginning of this section, the number and patterns of internal trips are determined by 

household demographics and location, commercial development patterns, and employment 

opportunities. These data are collected and analyzed in geographic units known as Traffic 

Analysis Zones (TAZ) or simply traffic zones. Figure 2 shows the current MATS zone 

structure of 343 zones ð 312 internal TAZôs, 13 "dummy zones", and 18 cordon, or external, 

stations. Dummy zones are not actual geographic units and therefore do not appear on 

Figure 2; they are often included in model networks for ready availability to represent 

future developments or possible subdivisions of TAZ's; when needed, they are moved to the 

proper area of the system and "plugged in" the already developed network. 

 

The MATS travel model uses seven independent variables to predict the trip-making 

characteristics of each TAZ.  Most of this information is available from standard sources   such 

as the U.S. Census.   The necessary data includes: 

 

¶ Number of households 

¶ Zonal median household income (which includes 

automobile ownership through cross 

classification) 

¶ Number of retail sector employees 

¶ Number of service sector employees 

¶ Number of all other nonretail sector employees 

¶ College enrollment (enrollment at all technical 

colleges, junior colleges, colleges, and/or 

universities) 

¶ Number of campus dormitory units. 
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Figure 2 MATS Traffic Zones 
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The specific TAZ data for both the base year (2015) and the forecast year (2045) are included in 

Appendices 1 and 2 of this report. In order to make meaningful comparisons between different 

parts of the study area without having to examine each TAZ, the internal zones are aggregated into 

30 Planning Districts as illustrated in Figure 3. Table 4 shows the socio-economic data 

summarized by planning district for 2015 and 2045. The next section explains how these factors 

interact and influence trip-making and area travel patterns, but the product of that interaction is 

shown here in Table 5, which summarizes trip-ends by planning district. 

 

In addition to the household-generated trips, the roads in the study area will  also have to provide 

capacity for trips which are generated by activities outside the MATS boundary. These trips are 

called external trips and can be categorized as internal-external trips or through trips. Internal- 

external trips are those with one end in the study area and one end outside the study area (work 

commute trips are a good example), while through trips are those with both ends outside the study 

area (a vacation traveler from Louisiana on I-10 bound for Disney World is a good example of this 

type). Therefore, two very different factors will  affect the growth of external trips: growth and 

development inside the study area and immediately adjacent areas will  to a large extent dictate the 

increase and pattern of internal-external trips, but factors completely unrelated to the study area 

will  control through trips. 

 

Future external trips were projected using an annual growth rate applied to ALDOT external 

count data obtained from ALDOT (see Table 4) called Long Growth. In percentage terms, the 

resulting increase in external trips is substantially higher than the increase in internal trips. As 

shown in Table 6, by 2045 internal vehicle-trip ends are projected to increase by 12%, but external 

trips are projected to increase by 52%. 
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Table 4 ALDOTs Annual Growth Rate for Future Externals 

   

External Station 2015 Long Growth 2045* 

I 10 E 75,500 1.0128 110,575 

US 90 16,580 1.0163 
 

26,930 

Dauphin Island Pkwy 5,641 1.0157 9,000 

SR 188 2,873 1.0100 3,900 

US 90 W 5,830 1.0163 9,470 

I 10 W 44,170 1.0128 64,690 
 

Old Pascagoula Rd 1,100 1.0100 1,500 

Grand Bay-Wilmer Rd 7,290 1.0100 9,825 

Dawes Rd 3,200 1.0100 4,300 

Jeff Hamilton Rd 1,720 1.0100 2,300 

Airport Blvd 5,070 1.0100 6,800 

Tanner-Williams Rd 4,850 1.0100 6,550 

SR 158 Extension (US 98) New Road n/a 23,800 

Moffett Rd (US 98) 16,000          1.0100 15,000 

Lott Rd 6,160 1.0127 9,000 

US 45 8,100 1.0128 9,800 

Celeste Rd 4,520 1.0100 6,100 

US 43 18,890 1.0126 27,500 

I 65 N 21,580 1.0119 30,800 
 

*Future Volume = Current Volume * (Long Growtĥ  Number of Years)  
 

In November of 2013 and July of 2014, the Mobile MPO contracted with the company AirSage to 

capture cell phone data crossing the Mobile Bay. The company has the ability to capture 

anonymous cell phone frequencies at times that there are activities on the device, and archive that 

data. This was extremely useful because of the frequencies captured crossing the Mobile Bay, 

Airsage had the average home location of those frequencies. It produced a snapshot of who was 

using the Bayway and Causeway, and what state they were from. This data increased the 

percentage of external-external trips that were thought to have been using the Bayway. Figure 3 

and Figure 4 depict the cell phone frequencies that were captured, and the average State or 

Alabama County of those frequencies. In November of 2013 about 74% of the trips crossing the 

Mobile Bay were from Mobile and Baldwin County, however in July 2014, only about 55% of the 

trips on the Bayway were from Mobile and Baldwin County. This suggests that in July, 2014, 45% 

of the trips crossing the Mobile Bay are not from the region Historically, it was thought that 25%- 

30% of the trips on the Bayway were through trips, but because the cell phone data suggests more 

of the trips on the Bayway are through trips, the amount of through trips depicted in the model 

were increased to 40% through trips. The cell phone data captures from both the Causeway and 

the Bayway, and it is assumed the majority of the trips on the Causeway are local trips (internal- 

external). Because November had 26 % non-local trips, and July had 45% non-local trips on both 

the Bayway and the Causeway, it is assumed a large portion of those local captures were on the 

Causeway.  

 

External trucks were forecasted using methodology from NCHRP 570 Guidebook for Freight 

Policy, Planning, & Programming in Small- & Medium- Sized MPOs, and methodology developed 

specifically for the Mobile MPO discussed later in this document. 
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Figure 3 November, 2013 Cell Phone Captures  

  

 

 
 

 

Figure 4 July, 2014 Cell Phone Captures 
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Figure 5 MATS Planning Districts 
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Table 5 Socio-Economic Data by Planning Area, 2015 - 2045  
 
 

                  2015           2045 

         Employment   Employment  

     Area   HH       Retail Total Emp HH      Retail Total Emp 

 

   1 713 705 12,014  1,139 1,285 15,489 

   2 6,186 625 6,392  6,339 666 7,121 

   3 5,599 243 3,820  5,613 333 4,152 

   4 5,944 630 8,525  5,957 784 9,872 

   5 6,951 6,108 15,600  6,958 6,482 17,211 

   6 8,935 665 5,530  8,997 2,982 9,497 

   7 95 987 3,276  115 1,132 4,181 

   8 0 150 1,918  0 317 2,436 

   9 6 102 2,071  31 239 7,782 

   10 193 134 3,176  209 334 5,276 

   11 5,119 1,720 4,090  5,181 2,573 6,239 

   12 3,942 1,082 2,683  4,492 1,601 5,071 

   13 8,277 833 5,138  8,446 1,308 7,537 

   14 9,913 2,423 12,735  9,973 2,789 15,785 

   15 15,581 3,639 20,969  15,610 4,155 24,742 

   16 9,661 1,374 8,906  9,775 1,908 12,282 

   17 4,401 290 1,199  4,532 782 2,974 

   18 2,821 245 1,196  3,309 782 3,236 

   19 2,416 96 585  2,842 625 2,092 

   20 3,752 102 741  3,992 546 4,242 

   21 6,475 1,024 2,768  7,184 2,058 5,577 

   22 9,319 3,568 8,894  9,522 5,019 13,719 

   23 4,158 265 927  6,332 591 2,042 

   24 8,993 3,206 6,788  9,174 4,785 11,852 

   25 6,345 1,089 9,536  10,244 3,219 19,091 

   26 4,445 163 1,033  5,633 487 2,256 

   27 5,007 284 1,413  5,731 1,286 5,048 

   28 2,232 317 724  2,709 1,093 2,517 

   29 1,652 259 2,065  2,025 1,012 4,901 

   30 1,409 52 2,388  1,592 339 4,232   

      

  Total  150,540 32,380 157,100  163,656 51,512  238,452 

(Mobile MPO) 
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Table 6 MATS Daily Trip-Ends (2015 & 2045)  

 

Planning District                                   2015       2045            Change        Percent 

1 72,944 81,678 8,734 12% 

2 88,985 79,970 -9,015 -10% 

3 53,524 49,309 -4,215 -8% 

4 93,769 86,366 -7,403 -8% 

5 225,751 196,729 -29,022 -13% 

6 94,004 128,197 34,193 36% 

7 28,734 27,537 -1,197 -4% 

8 8,771 10,734 1,963 22% 

9 8,809 24,164 15,355 174% 

10 16,520 22,373 5,853 35% 

11 83,045 90,305 7,260 9% 

12 61,444 73,380 11,936 19% 

13 94,808 100,355 5,547 6% 

14 233,539 227,593 -5,946 -3% 

15 289,753 267,778 -21,975 -8% 

16 139,402 141,449 2,047 1% 

17 40,746 50,566 9,820 24% 

18 30,837 45,301 14,464 47% 

19 22,036 35,352 13,316 60% 

20 31,952 50,991 19,039 60% 

21 77,052 96,058 19,006 25% 

22 168,556 182,663 14,107 8% 

23 41,309 62,069 20,760 50% 

24 149,992 168,398 18,406 12% 

25 100,192 173,709 73,517 73% 

26 40,899 54,769 13,870 34% 

27 45,967 72,818 26,851 58% 

28 24,743 41,995 17,252 70% 

29 23,779 41,437 17,658 74% 

30 19,420 27,164 7,744 40% 

Total Internal 2,411,282 2,711,207 299,925 12% 

   

 External 

New US 98 0 23,800 23,800 NA% 

I-10 E 75,500 110,575 35,075 46% 

US 90 E 16,580 26,930 10,350 62% 

Dauphin Island Pkwy 5,641 9,000 3,359 60% 

SR 188 2,873 3,900 1,027 36% 

US 90 W 5,830 9,470 3,640 62% 

I-10 W 44,170 64,690 20,520 46% 

Old Pascagoula 1,100 1,500 400 36% 

Grand Bay-Wilmer 7,290 9,825 2,535 35% 

Dawes 3,200 4,300 1,100 34% 

Jeff Hamilton 1,720 2,300 580 34% 

Airport 5,070 6,800 1,730 34% 

Tanner-Williams 4,850 6,550 1,700 35% 

US 98 W 16,000 15,000 -1,000 -6% 

Lott 6,160 9,000 2,840 46% 

US 45 N 8,100 9,800 1,700 21% 

Celeste 4,520 6,100 1,580 35% 
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US 43 N 18,890 27,500 8,610 46% 

I-65 N 21,580 30,800 9,220 43% 

     

Total 249,074 377,840 128,766 52% 

(Mobile MPO)   
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SECTION 2 MODEL DEVELOPMENT AND VALIDATION  
 

As mentioned at several points previously, transportation models are used to develop reliable 

mathematical relationships between socio-economic data ð e.g., number of households, 

household size and income, number of automobiles owned or available, school enrollment, number 

of people employed and the type of their employment ð and trip-making. By manipulating these 

relationships and comparing predicted trips with known trip patterns, an accurate method for 

predicting future travel demand can be developed. The overall accuracy of this model depends 

on the accuracy of trip generation (how well does the model estimate the number and kinds of trips 

actually made in the area, both regionally and locally?) and the accuracy of trip distribution (how 

well do the actual trip lengths compare to the model estimates and are the actual trip patterns well 

duplicated, e.g., does the model accurately predict the number of screenline crossings between a 

given suburban area and the CBD?). This accuracy level, in turn, is dependent on both the quality 

of the input data and the relationships developed from that data and the way the model actually 

assigns the estimated trips to the road system. So while good data is required to develop a good 

model, it does not insure one; the model must also handle the estimated "traffic"  the way that the 

area's street network does. 

 

 

2.1 Network Development 

 

A model network is made up of "zones" representing trip-ends (socio-economic data), "nodes" 

representing intersections, and "links" representing roadways. The trips to and from zones enter 

the road system through the nodes, which are connected by links. A set of links connecting any 

two zones is called a path, and a trip will  always be assigned to the path with the lowest "cost" 

(measured as time or distance). However, depending on how much "traffic"  is already on a street 

(path), the individual link costs ð reflected by speed ð are altered; therefore, paths can change. 

The relationship of speed and traffic volume is a function of capacity. 

 

In the real world, the capacity of a road is usually determined by the capacity of its intersections 

and can be expressed as the capacity of each of the intersection approaches -- or links. This capa- 

city depends on numerous factors ð among them are number of through lanes, number of turn 

lanes, lane width, peaking characteristics, and signalization. Of these factors, several are 

categorized as physical characteristics and several as operating characteristics. Models normally 

group links by both their physical and operating characteristics. 

 

Different types of streets provide different types of service. The hierarchy of streets and roads 

ordered by the type of service each provides is called "functional classification". Generally, roads 

within each functional class will  exhibit similar operating characteristics which will,  in turn, vary 

between classifications. Since operating characteristics will  to a large degree determine roadway 

capacity, it is extremely important that links are correctly classified in any travel model.   The 
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Figure 6 Functional Classification and Mobility vs Access 

 

 

 

 
 
 

 

Functional classification system used in urban areas is summarized in Figure 6. Figure 7 

illustrates the functional classification used for the 2015 model network (local streets are not 

shown). 

 

As noted above, the principal use of functional classification in modeling is to group roads 

throughout a system by their primary purpose, thus allowing the development of a single set of 

general values to describe the operating characteristics of all roads of a given type. Two of the 

most important operating characteristics are speed and capacity ð and the relationship between 

the two. Since most traffic assignment models operate on the premise that as traffic volumes 

approach capacity, speed decreases, they adjust link speed in some predetermined manner based 

on the relationship between a given load and a coded capacity. This speed adjustment will  affect 

the paths taken between zones. When testing future networks, however, speeds will  need to be 

coded for roads that are not yet constructed, so the coding criteria must also be defined by some 

tangible characteristic that can be applied in a uniform manner. Therefore, link speeds are 

determined by either the physical features of the road and its surroundings (such as number of 

lanes, its physical design characteristics, or the type of adjacent development), the road's functional 

classification (operational characteristics), or a combination of the two; MATS uses a combination. 

 

CUBE Voyager is the transportation planning package licensed to ALDOT and supported by the 

State for MPO use. In order to provide the required flexibility  in delineating roadway 

characteristics, the software allows three two-digit fields to be input as link group codes, each 

capable of describing 99 link types.   Each group code can be used 
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Figure 7 Mobile Urban Area Functional Classification  

  

 

 
  

 










































































































































































































































































