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1.0 INTRODUCTION
The Memphis MPO and its member jurisdictions engage in transportation and land use planning
as part of the MPO’s long range transportation plan as well as other planning efforts throughout
the region. One tool that the Memphis MPO uses is the Memphis Land Use Model (LUM).

The LUM is a Geographic Information System (GIS)-based model that allocates forecasted
population and employment data within the Memphis Urban Area Metropolitan Planning
Organization (Memphis MPO) region. The LUM can be used to evaluate the impacts different
land use plans and policies may have on how future growth is allocated in the region.

The Memphis MPO model works in CommunityVIZ® to allocate forecasted population and
employment. CommunitiyVIZ is an extension of ArcGIS and uses alternative growth scenarios,
unique placetypes, and land suitability to determine the desirability of new development or
redevelopment across a region. This report documents and summarizes the development of the
updated Land Use Model for the Memphis MPO.

1.1 Background
As part of the Memphis MPO’s long range planning efforts, a land use model was developed to
standardize the process for allocating future socio-economic growth across the region. The
effort to develop the land use model was titled Imagine 2040.  This land use model and regional
allocation provide inputs to the Regional Travel Demand Model (TDM) at the traffic analysis
zone (TAZ) level.

An extensive public involvement effort was undertaken and key elements of the model were
developed. The model was finalized in 2010 and used in the development of the Long Range
Transportation Plan (LRTP). For the purposes of this documentation, the 2010 land use model
is also referred to as the “current” or “2010” model.

The Memphis LUM that was created in 2010 focused on allocating growth in three counties:
DeSoto, Fayette and Shelby. Each county was separated into its own standalone model with
Shelby County being split into three separate models, (i.e., northern parcels, southern parcels,
and inside the I-240 loop parcels). The population and employment was then allocated to a
base parcel file for the region, which combined the result from the five sub-area models.

1.2 Updates to the Model
In 2014, work began on updating the 2010 Memphis LUM to allocate forecasted growth for the
updated TDM and long-range transportation plan. These updates included a number of
significant changes to the LUM as summarized in this report. The 2014 update to the 2010 land
use model is also referred to as the “updated” or “2014” model. The update to the land use
model was focused on functionality and structure, and did not include scenario planning. For the
purposes of the model update, only the existing land use scenario was considered as the base
for the model to represent existing land use plans across the region and known developmental
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trends expected to occur. Updates to the model included enhancing features that will benefit
future scenario planning effort as detailed in this report.

1.2.1 Model Boundary
The TDM and LUM boundaries were expanded as shown in Figure 1. The TDM and LUM now
consist of the following counties:

· Crittenden County, AR
· DeSoto County, MS
· Fayette County, TN
· Marshall County, MS
· Shelby County, TN
· Tate County, MS
· Tipton County, TN
· Tunica County, MS

Figure 1  Current and Updated Model Boundaries
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1.2.2 Model Analysis Years
The updated LUM includes analysis years consistent with the Regional TDM and the Memphis
MPO long range planning efforts. Therefore, the land use model was updated to allocate the
socio-economic data for the following years: 2017, 2020, 2023, 2025, 2030, 2035, 2040, 2045,
and 2050.
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2.0 MODEL ALLOCATION METHODOLOGY
This section describes the general operation of the land use model process. As shown in Figure
2, the CommunityViz land use model is made up of three steps:

1. Carrying Capacity Analysis - The carrying capacity of each CommunityViz polygon is
determined based on the amount of developable land and the attributes of its
corresponding placetype (density, land use mix, etc.).

2. Land Suitability Analysis - Each polygon’s relative “attractiveness” is determined by a
suitability analysis.

3. Model Allocation simulation - The CommunityViz Allocation Wizard is used to allocate
growth to each polygon based on its carrying capacity and suitability score. Growth is
allocated until pre-established countywide control totals are met for population and
employment.

Additional details for the basic model process are described in the sections below. A discussion
of the changes incorporated into the updated model from the current model is provided in
Section 6.0 – Model Update.

Figure 2  Land Use Model Structure
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2.1 Model Structure
The base GIS layer for the model structure is used to record the data associated with the model
process. This base layer is dynamic and data is written and updated as the model operates.
This layer is represented by using any geometric polygon GIS layer. The basic unit of analysis
for land use models is the polygon. The polygon is the geographic feature for which existing and
proposed conditions are estimated and represents the central database of the model.

Model structures can be established using the parcel boundaries or a grid system. Either
structure allows for the data to be geospatially represented and helps with the visualization of
the results. All subsequent parts of the model use this base in model operation. The size and
number of polygons used in the base layer greatly impact the overall operation of the model.

2.2 Carrying Capacity Analysis
Some land in the region will never develop because of physical conditions on the site, land
ownership, or the existence of state and local policies that prohibit development. These areas—
referred to as highly-constrained for development in the scenario planning process — were
removed from the model structure before performing the build-out calculations in CommunityViz.
This feature in the model was used to more accurately estimate the potential buildable area in
the region. The process for identifying the percentage of constrained land for development is
called the Carrying Capacity Analysis. This allows the model to determine how much land is
available for the allocation of future growth.

Internal scripts in the sub-region models removed highly-constrained areas for development
from the build-out calculations using an overlap function. A site efficiency factor (69 - 99%) was
applied to vacant parcels to account for land typically set aside for on-site improvements (e.g.,
internal streets, utility easements, storm water management, and open space) to support new
development. The site efficiency factor varied depending on the place type and the location
within the region.

The portion(s) of a parcel remaining after the removal of highly-constrained areas for
development and the application of a factor for on-site infrastructure (if applicable) were used to
enumerate build-out potential for the region. The following attributes were developed to
determine the geographies in the carrying capacity analysis.

Development Status – The development status indicates whether the parcel in the LUM is
developed, underdeveloped, or undeveloped. The ability for growth to be allocated on a
particular parcel is determined by the development status.

Development Constraints – Land that is constrained is another factor that is considered when
allocating new growth. Development constraints include environmental considerations such as
water bodies, floodplains, topology, and wetlands. These are areas in which the land is
undeveloped but the possibility of development is unlikely due to the identified land constraints.
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Development Area – The development area is the difference between the area with
development potential and the land constraints of each parcel. This is the total area that is
developable in the region.

Build Area – The build area is the product of the development area and the site efficiency factor
for each parcel depending on which placetype is used. The site efficiency factor removes the
public open space, transportation, utilities, and education area for new growth. When the site
efficiency is considered, the new area can be built upon with either residential or non-residential
uses.

2.2.1 Placetypes
Another element of the carrying capacity analysis is assigning developmental characteristics to
the model structure. Placetypes generalize the various development categories used by local
governments to describe, measure, and evaluate the built environment. Placetypes are an input
into the model that represents certain development characteristics and assign information to
each geography or grid cell. Placetypes define the density and type of development that can be
allocated to a grid cell. In the Memphis LUM the placetypes represent different residential and
non-residential attributes, such as:

· Site efficiency,
· Residential density
· Floor-area ratio (FAR)
· Percent residential/non-residential
· Employment types
· Development size
· Density
· Land use mix
· Infrastructure requirements (water demand, streets, parking, etc.)
· Visual qualities (e.g., building architecture, parking configuration, open space, or

streetscape)

It should be noted that placetypes are not meant to be synonymous with zoning districts, nor
should they be thought to replace rules or requirements in locally-adopted comprehensive plans
or supporting ordinances. However, information presented for the placetypes is available as a
resource to local governments contemplating future updates to their policy documents or land
development controls.

The intent of the placetypes is to include a full range of options when devising planning
scenarios for the region. It is not intended to include every specific placetype that exists in the
region or include place types that differ so slightly that they do not represent significant
differences.

2.3 Land Suitability Analysis
Land suitability analysis in a GIS environment measures the appropriateness of an area for a
specific condition or use. For the Memphis MPO model, it was used to identify locations that are
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potentially more desirable for growth based on known physical features or policies unique to the
region. Based on a straight line proximity analysis, the distance to these physical features are
used to rank the desirability on a normalized scale (between 0 and 100). This scale represents
the potential for development to occur based on the aggregated average from least to most
suitable for development. Factors in the land suitability analysis could have a positive or
negative correlation to desirability scores.

2.3.1 Suitability Factors
Suitability factors represent the physical features and characteristics used in the land suitability
analysis scoring. To determine this scoring, suitability factors are created to help rate different
locations and determine which are best suited for certain development types. Suitability factors
can include attributes that represent community assets, transportation facilities, environmental
features, governmental policies, etc.

GIS data is used as the basis for calculating the distances used in the land suitability analysis
portion of the land use model. Depending on the perceived impact (positive or negative) a
suitability factor might have, each grid cell is assigned a score (0 to 100) depending on the
direct line distance to the sourced GIS data layer, as illustrated in the Figure 3 below:

Park

- “High” Suitability Score

- “Medium High” Suitability Score

- “Medium Low” Suitability Score

- “Low” Suitability Score

Key

Park Influence (Buffer)

- No Suitability Score

Figure 3  Suitability Analysis Example

In this example, proximity to a local park is considered to have a positive impact on future
development. The proximity score is linearly based and will gradually change as such. In
addition, an influence range (or buffer) can be set for a suitability factor. In the above example,
an influence range is set for the park GIS data layer, so the potential impact a park may have on
the surrounding community can be limited by a distance. The polygon structure is assigned a
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score based on the calculated proximity to the park data layer. Polygons for this suitability are
scored relative to each other based on distance. The suitability scores assigned for each factor
represent a raw score and after the land suitability analysis is conducted for each suitability
factor, an aggregate score is calculated based on the weighted average.  Each suitability factor
can be customized to have different influence ranges and different relative weights to other
suitability factors (i.e., proximity to a park may be perceived to be more important than proximity
to a major road, so the weight average of the aggregate suitability score would reflect this).

2.4 Allocation
The land use model uses control totals as inputs to allocate growth across the region. Control
total are estimates of the total amount of growth that may occur in the model’s study area.
Control totals are typically based on historic trends, economic and housing data, and third party
growth rate projections. The population and employment growth forecasted for the region using
these county-level control totals are allocated to the model structure using the Allocation Wizard
tool in CommunityViz. The tool helps determine where growth would likely occur using a supply-
and-demand approach and a series of probability-based models internal to the software.
Information from previous steps in the modeling process is fed directly into the wizard for
completing the allocation process.

The desirability score from the land suitability analysis helps run the allocation process using
probability-based, exponential algorithms. This approach relies on land suitability analysis
scores to determine the likelihood of a dwelling unit or employee filling each grid cell. Grid cells
with a higher land suitability analysis score had a much higher probability of being filled over
grid cells with lower scores.

The allocation process assigns future growth for a model’s horizon year based on control totals.
Population and employment control totals for the Memphis LUM are used to allocate growth
across the region. The LUM allocates employment growth based on different categories of
employment. The land use model and regional travel demand model use the following
employment types:

· Office
· Service
· Retail
· Industrial/Manufacturing
· Wholesale
· Government
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3.0 PLANNING AND LAND USE ADVISORY COMMITTEE MEETING
In 2014, the Memphis MPO created the Planning and Land Use Advisory Committee (PLAC).
The purpose of this committee was to assist the Memphis MPO and help guide the region’s
planning processes related to transportation and land use planning. Members of the PLAC
include local planning and engineering professionals from the model study area. The PLAC was
actively involved throughout the development of the updated LUM. Three meetings were held
during the model development process at the dates listed below:

· July 31, 2014
· September 4, 2014
· October 9, 2014

The goal of these meetings was to present members of PLAC with project updates, discuss
model operation, and receive feedback on allocation results. The PLAC members provided input
and guidance for the updated LUM during the project duration. PLAC members reviewed
elements of the model update that included:

· Proposed model grid structure,
· Existing placetypes characteristics
· Placetype maps for the existing scenarios
· Suitability factors (attributes and weighting of factors
· Control totals
· Preliminary allocation results
· New model features

Summaries for each of these meetings are included in Appendix A.

July 31, 2014 PLAC Meeting
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4.0 STUDY DESIGN
To assist with the update of the current LUM, a study design was conducted. The purpose of the
study design was to assess the 2010 LUM, review best practices, and develop enhancements
and additional features to be made for the updated LUM. Proposed enhancements to the land
use model generally fall within two broad categories:

· Model structure: Enhancements to various elements that comprise the underlying model
framework.

· Allocation process: Enhancements to the methodology in which the model allocates
growth and development.

These enhancements were developed under the guidance and direction of both MPO staff and
the Planning and Land Use Advisory Committee (PLAC).

4.1 Model Structure Enhancements
As part of the update to the Memphis MPO’s CommunityViz model, the PLAC considered a
number of enhancements to the underlying model structure. These enhancements were
intended to help the model operate more efficiently, better replicate development conditions and
to be a more robust planning tool. These enhancements are described in the following sections.

4.1.1 Polygon Structure
The model’s polygon structure is a dynamic base layer where data is represented using any
geometric polygon GIS layer. As part of the study design, the current model’s polygon structure
was reviewed.

Existing Parcel-based Structure
The current version of the Memphis MPO CommunityViz model is parcel-based, meaning each
property is represented by its own polygon in the model. The advantage of this approach is that
parcels provide a ready-made geographic and data framework for model development, as much
data (such as land use) is already tracked at the parcel level. However, this results in a large
number of individual records that the model has to process. The current model was designed to
split the region into “subarea” models, as shown in Figure 4. These subarea models were then
combined together as part of the current model’s process.

There are several challenges inherent to this approach as listed below:

l Data size – Parcels can be very fine-grained in developed areas, which results in many
records and large file sizes. The current parcel-based land use model polygon structure
contains over 300,000 records, as shown in Table 1. That number increases significantly
when the model is expanded to include additional counties.

l Processing time and capabilities – The number of records has a profound influence on
the processing time and capabilities of the model. The current parcel-based model
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structure is so processing-intensive that individual counties are modeled separately.
Each model iteration requires multiple model runs using the sub-area models.

l Irregular size – Parcels are irregular in size, which can hinder the ability to analyze and
display data.

l Lack of granularity –In some cases, a parcel-based polygon structure limits the ability to
perform a more fine-grained analysis. In less developed areas, single parcels can span
hundreds of acres.

Figure 4  Current Parcel-based Polygon Structure

Shelby County
(North)

Shelby County
(South)

DeSoto County

Fayette
County

Shelby County
(Inner)
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Table 1 Total Polygon Records in the Current Model

Sub-model Total
Records

Inner I-40 (Shelby Co.) 5,300
Northern (Shelby Co.) 116,600
Southern (Shelby Co.) 111,600
DeSoto Co. 63,200
Fayette Co. (partial) 4,800
Total 301,500

Proposed Grid-based Structure
As a direct response to the challenges described above, it was determined that a different
approach to the polygons structure was needed to incorporate the new counties into the model
boundary. Rather than base the underlying structure on irregular polygons, a more regular,
uniform grid structure was considered. A grid-based polygon structure has several distinct
advantages as listed below:

l Less records, less data, more efficient – Smaller, redundant geographic units (such as
individual parcels in a single family subdivision) are aggregated into a single grid cell.
This results in fewer overall records, which means less data. Ultimately, this translates
into more efficient model in terms of run time. Comparable grid-based models in places
such as East Tennessee and Central Arkansas, as shown in Table 2, can process a
land use scenario in a matter of hours, compared to days for the MPO’s current model.

l Integrated regional model – A smaller, more efficient model means that the entire region
can be contained in a single, integrated model as opposed to the current structure that
includes a separate model for each county. Relying on one integrated model instead of
several greatly simplifies the process and permits the modeling of regional systems.

l Data uniformity – Irregular polygon structures make the display and analysis of data
(total population, for example) very difficult. A key benefit of a uniform grid is that data is
displayed uniformly, resulting more visually straightforward map displays.

Table 2  Peer Reference: Total Polygon Records

Region Total Counties Total Records
East Tennessee Five 31,500
Central Arkansas Four 51,500

Past experience has revealed that the optimum CommunityViz polygon size is approximately
30,000 records, and generally should not exceed 50,000 records. To get within this range, the
resulting polygon structure is grid cells a quarter-mile in size.
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The quarter-mile grid cell represents an appropriate resolution for modeling at the regional level.
Additionally, a quarter-mile radius is frequently cited as a typical scale for defining a “place,”
given that it is the average distance a person will walk to reach a destination.

In addition to using the quarter-mile grid cells, areas that are not expected to experience
significant growth in the future can also be combined into larger, one-mile sized squares. This
allows for areas to be simplified and decreases the overall number of records.

4.1.2 Placetypes
The Memphis MPO CommunityViz model uses placetypes to describe existing and potential
places across the region. Placetypes are assigned to each polygon in the model. In their most
basic form, placetypes describe land use and density/intensity of a place. However, placetype
definitions can be expanded to enable a significantly more robust set of modeling opportunities.

Existing Structure
The current model allocation generates spatial data based on land use, dwelling units and non-
residential square footage. Generally speaking, the existing placetype attributes provide enough
information to describe land use consumption, track population and employment control totals,
and populate TAZs in the travel demand model.

Within the Memphis LUM, there are 45 separate and distinct jurisdictions, as shown in Figure 5.
Each of these jurisdictions has a unique placetype attribute table that is flexible and can be
tailored to them and their needs. Jurisdictions in the Memphis region have unique
characteristics that cannot always be captured by only 18 different placetypes. Therefore each
jurisdiction has been enabled with a separate placetype attributes to refine the potential
development characteristic table with unique to each jurisdiction using the identifying codes as
shown in Table 3.

Each jurisdiction has a unique two-digit identifying code allowing for a specific set of assumption
for each placetype within that jurisdiction. The first digit represents the county and the second
digit represents the municipality within the county. It should be noted that if the area is within a
county but not within a specific municipality, the second digit is always “0”. Table 3 shows each
of the jurisdictions and their respective unique ID.

In the previous LUM, there were multiple attribute tables or lookup tables; one for each county.
However with the expansion of the model to 8 counties, a more simplified version of the table
needed to be introduced based on the previous LUM. This resulted in aggregating the multiple
tables into one lookup table that referenced the jurisdiction ID to create the equations and
results in the LUM. It was important in developing the LUM to balance the desire to have
flexibility for each jurisdiction in the development assumptions and attributes with a model that
could calculate all of the formulas in a reasonable amount of time. Aggregating the multiple
tables achieved that goal and provided the LUM with a more simplified approach to the LUM
that they had previously.



Memphis MPO Land Use Model Update
Model Development Report

P a g e  | 14

Figure 5  Jurisdictions within Model Boundaries
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Table 3  Memphis LUM Jurisdiction Codes

Jurisdiction
LUM
Code

Crittenden County 10
West Memphis 11
Marion/Sunset 12

Clarkedale/Jericho 13
Crawfordsville 14

Earle 15
Edmondson 16

Turrell/Gilmore 17
DeSoto County 20

Walls 21
Southaven 22
Horn Lake 23
Hernando 24

Olive Branch 25
Fayette County 30

Rossville 31
Somerville 32
Williston 33

Grand Junction/LaGrange 34
Oakland 35
Piperton 36
Braden 37

Jurisdiction
LUM
Code

Gallaway 38
Moscow 39

Marshall County 40
Holly Springs 41

Byhalia 42
Shelby County 50

Bartlett 51
Memphis 52

Naval Support Activity 53
Millington 54
Arlington 55
Lakeland 56

Collierville 57
Germantown 58
Tate County 60
Coldwater 61

Tipton County 70
Atoka 71

Munford 72
Brighton 73
Gilt Edge 74

Tunica County 80
Tunica 81

Attribute Enhancements
Land use models have the potential to generate indicators on a wide variety of attributes. For
example, placetypes can be used to describe water consumption rates. The subsequent
placetype allocation can then generate indicators of water demand both spatially (intensity of
water consumption across the region) and in aggregate (total number of gallons consumed per
day). The only requirement is that each attribute can be defined and described at the placetype
level.

A number of different attributes to enhance the model’s ability to generate indicator data were
considered. The proposed placetype definitions result in a significantly more robust model
capable of describing a given growth scenario’s impact on a wide variety of conditions, ranging
from transportation to infrastructure to the environment to public health, as shown in Table 4.
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Table 4  Existing and Proposed Placetype Attributes

Existing Proposed

· Land use by type

o Residential (multi-family and

single family)

o Commercial

o Office

o Service

o Industrial

o Wholesale/manufacturing

o Government

· Density

· Floor area ratio

· Impervious surface

· Open space

· Parking

· Water consumption

· Wastewater generation

· Solid waste generation

· Trips generated (auto and non-auto)

· Students generated (K-12)

· Street intersection density

· Average block size

· Sidewalk coverage

· Street coverage

· Water/sewer line coverage

4.1.3 Land Use Designer Module
The Memphis MPO Land Use Model is designed to allocate future growth using the Allocation
Wizard Module with suitability scores as the demand component of the allocation process. This
method is useful for default allocation where known trends and influences are extrapolated into
the future. However, in some cases, the MPO or one of its member local governments may wish
to explore a scenario in which the demand pattern is defined by the user.

To this end, the updated model includes a version in which the users can allocate growth to
placetypes using the Land Use Designer module. Land Use Designer allows users to manually
select which polygons receive growth and to specify the placetype. Unlike the Allocation Wizard
version of the model, the Land Use Designer model uses one set of placetype definitions for all
jurisdictions. A set of alerts tracks control totals at the county and regional levels.
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4.2 Redevelopment and Redevelopable Land
The Mid-South region, like many places across the United States, is experiencing a surge in
popularity for redevelopment of older and underutilized places. Locations such as Overton
Square in Memphis are being reinvented as active, lively places with a mix of retail, dining,
residential and business uses.

Prevailing trends, such as shifting demographics and increased transportation and housing
costs, suggest that redevelopment will continue to be a part of the Mid-South’s growth in the
future. In response to this phenomenon, the CommunityViz model was enhanced to better
account for redevelopment. This occurs in two ways: the identification of redevelopable land and
incorporating redevelopment into the model allocation process.

4.2.1 Redevelopable Land
The first step in building a redevelopment capability in the model is to identify land that has the
potential to be redeveloped.  To be redevelopable, the land must have previously been
developed.

Residential land under individual ownership, such as a property in a single family neighborhood,
is typically not redeveloped on a wholesale basis. Therefore for this version of the model, all
existing residential land uses were taken out of consideration for redevelopment.

Redevelopment typically occurs where land values exceed the value of the buildings on the
land. Appraised property values were acquired from county property appraisers, where
available, and three categories of redevelopment potential were identified:

l High: Building value is less than 25 percent of land value.
l Medium: Building value is between 25 and 75 percent of land value.
l Low: Building value is between 75 and 100 percent of land value.

Figure 6 illustrates the parcels with the potential for redevelopment based on the
abovementioned criteria used in the land use model.
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Figure 6  Parcels with Redevelopment Potential Used in Model Update
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Incorporating Redevelopment into the Allocation Process
Land that has been identified for potential redevelopment was incorporated into the allocation.
Land identified for potential redevelopment is factored into the carrying capacity analysis by, as
shown in Figure 7. Redevelopable land is factored back into the carrying capacity analysis and
provides more land that is available for future development.

Figure 7  Redevelopment and Total Developable Land

In addition, the total amount of land available for redevelopment is determined by the placetype,
as shown in Table 5. More compact and urban placetypes have higher redevelopment rates
(expressed as a percentage) than rural and suburban placetypes. Finally, the carrying capacity
analysis accounts for the amount of existing development taken away due to redevelopment.
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Table 5  Redevelopment Rates for Placetypes in the Memphis MPO Model

Placetype
Redevelopment

Rate
Open Space 0%
Rural Residential 0%
Rural Crossroads 0%
Agricultural 0%
Estate Residential 0%
Mobile Home Community 10%
Suburban Single Family Neighborhood 15%
Suburban Mixed-Housing Neighborhood 20%
Urban Neighborhood 50%
Suburban Commercial 15%
Business Center 25%
Historic Town Center 40%
Urban Downtown 75%
Industrial and Warehouse 20%
Institutional Campus 20%
Medical Campus 20%
Airport 20%
Mixed-Use Center 50%
Transit-Oriented Development 65%

4.3 Suitability Factors
The Memphis MPO CommunityViz model allocates growth, in large part, based on the relative
attractiveness of land as determined by a suitability analysis. The land use model uses three
categories for the suitability analysis: residential, non-residential, and industrial. This allows for
different weighting of the suitability factors depending on the classification of development. The
suitability of a given polygon is determined by a composite of several factors.

As part of this model update, a review of the individual suitability factors was conducted. The
Study Design team reviewed other region’s suitability factors and compared them to the factors
in the current LUM, as shown in Table 6. Based on this review, factors were identified that the
current LUM was missing that could benefit the update to the model. Additionally, the Memphis
MPO LUM also used factors that were not seen in the other areas (i.e., perception of crime,
perception of schools, tax rates). For the updated model, a review involving the PLAC, the
Memphis MPO staff, and the consultant team determined a revised list of suitability factors that
were considered pertinent and appropriate for the region.
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Table 6  Suitability Factor Peer Review

Factor
Memphis

MPO
Chattanooga

(CHCSPS)
DeSoto

Discovery
PlanET

(Knoxville)

Imagine
Central

Arkansas

Topography · · · ·
Floodplains · · · · ·
Farmland Soils ·
Wetlands · ·
Proximity to major roads · · · · ·
Proximity to secondary roads · ·
Proximity interchanges · · · ·
Proximity to transit ·
Proximity to rail lines · · · ·
Proximity to sewer · · · · ·
Proximity to gas lines ·
Proximity to water · · · · ·
Proximity to broadband
infrastructure ·
Proximity to parks · · · ·
Proximity to schools · ·
Proximity to proposed bike routes ·
Proximity to proposed greenways · · ·
Proximity to emergency response ·
Redevelopment · ·
Redevelopment potential ·
Proximity to employment centers · · ·
Proximity to retail centers · · · ·
Proximity to the airport ·
Proximity to existing residential · · · ·
Regional accessibility · ·
Residential · ·
Parcel size · ·
Cemeteries ·
Zoning compatibility · ·
Future land use policy ·
Growth hotspot ·
Approved development ·
Airport landing routes ·
Appraised land value · ·
Walkability ·
Perception of crime ·
Perception of school system ·
Property tax rate ·
Skilled workforce ·
Income ·
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4.3.1 Indicators
Indicators are used to describe the impacts of a development scenario. They can be useful in
planning for future infrastructure, such as the locations of future water and sewer service, and in
comparing two or more scenarios. Indicators can be displayed as a single number (such as total
water demand in millions of gallons per day) or spatially at the polygon level.

The Memphis MPO model is configured to generate a number of indicators, including:

· Impervious surface
· Open space
· Parking
· Water consumption
· Wastewater generation
· Solid waste generation
· Trips generated (auto and non-auto)
· Students (K-12)
· Street intersection density
· Average block size
· Sidewalk coverage
· Street coverage
· Water/sewer line coverage

Each placetype and each jurisdiction has a specific value for each indicator contained in a
lookup table within the model. Indicator values by placetype and jurisdiction are provided in
Appendix B.
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5.0 DATA COLLECTION
Data for this project was collected from a variety of sources. Most data was provided directly by
the Memphis MPO. Counties within the model boundary were contacted for additional GIS data.
GIS data sets used for the update of the land use model were also obtained from various online
GIS repositories.

Other data sources include data provided by the Mid-South Regional Greenprint1, Gresham,
Smith and Partners, Inc (GSP), the state of Arkansas’s GeoStor GIS platform2, the Mississippi
Automated Resource Information System (MARIS)3, U.S. Census Bureau’s Longitudinal
Employer-Household Dynamics Origin-Destination Employment Statistics (LODES)4, and the
U.S. Geological Survey’s National Map Data (USGS)5. A summary of the data collected is
included in Appendix C.

5.1 Data Availability and Coverage
The following sections provide an overview of the data coverage relating to land use,
infrastructure, environment, and community/civic locations from the sources previously
mentioned. These sections provide a breakdown by county and include the data sources for
each category.

5.1.1 Land Use
Land use and parcel data for the study area was used to help defined the placetypes and model
structure.  The coverage of the land use related data available for the model area is shown in
Table 7. Parcel data and zoning plans were available for the majority of the model study area.
Gaps in the data were primarily in the areas outside of the Memphis MPO area. For the update
to the land use model, aerial photography was used when assigning placetypes to the model
structure.

For counties that do not have parcel-based land use data, land use was estimated using TAZ
data and placetype characteristics. Specifically, TAZ data (dwelling units and employment) was
disaggregated to parcels assuming proportional distribution. Land use was derived using site
efficiency, density and/or floor area ratio. For example, a polygon with ten dwelling units and a
site efficiency of 90 percent and density of three dwelling units per acre is assumed to have 3.7
acres of residential land (10 dwelling units divided by 3 dwelling units per acre divided by 0.90
site efficiency).

1 http://www.midsouthgreenprint.org/
2 www.geostor.arkansas.gov/G6/Home.html
3 www.maris.state.ms.us/HTM/DownloadData/Statewide.html
4 lehd.ces.census.gov/data/#lodes
5 www.nationalmap.gov
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Table 7  Land use-Related Data Coverage
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Source
Zoning o ü o ü ü ü ü Memphis MPO

Parcels o ü ü ü ü Memphis MPO

ü = full county coverage
o = partial county coverage or incomplete data set

5.1.2 Infrastructure
Infrastructure data needs included roadways, railroads, sewer and water utilities, airports, and
bicycle and pedestrian facilities. Table 8 displays the coverage of infrastructure-related data
obtained.

Table 8  Infrastructure-Related Data Coverage
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Source
Roadways ü ü ü ü ü ü ü ü Memphis MPO, TIGER/Line Shapefiles

Railroads ü ü ü ü ü ü ü ü MARIS, Memphis MPO, GSP, LODES

Airports ü ü ü ü ü ü 2040 LRTP, Memphis MPO, ESRI, Mid-
South Regional Greenprint

Bicycle and
Pedestrian
Facilities

o ü ü ü ü 2040 LRTP, Memphis MPO, 2040 LRTP,
Mid-South Regional Greenprint

Water o o ü o o o Memphis MPO, Fayette Co., AR GeoStor,
GSP, MARIS

Sewer o o ü o o Fayette Co., Memphis MPO, AR GeoStor

ü = full county coverage
o = partial county coverage or incomplete data set

Overall, infrastructure data needs are mostly covered. The roadway shapefiles were obtained
from the updated Memphis MPO regional TDM. Roadway shapefiles from the US Census
Bureau TIGER/Line were obtained to fill gaps in the area. Bicycle and pedestrian facility data
was not available for Tunica, Tate, and Marshall Counties in Mississippi. One area that had very
limited data coverage pertained to water and sewer data, which can be important for future
development. What little data that was available encompassed large, generalized areas.
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5.1.3 Environment
Environmental data needs include bodies of water and wetlands, watershed boundaries,
floodways and floodplains, and the aquifer recharge area. Table  9 displays the coverage of
environmental data currently obtained.

Table 9  Environmental Data Coverage
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Source
Wetlands/Bodies
of Water ü ü ü ü ü ü ü ü GSP, Memphis MPO, MARIS, Mid-South

Regional Greenprint

Watersheds ü ü ü ü ü ü ü ü GSP, Memphis MPO, Mid-South Regional
Greenprint

Floodway/
Floodplain ü ü ü ü ü ü ü ü GSP, Memphis MPO

Aquifer Recharge
Area ü ü ü ü ü ü ü ü Memphis MPO, Mid-South Regional

Greenprint
ü = full county coverage

The environmental data needs identified for the model update are completely met.
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5.1.4 Community/Civic Facilities
This section includes all community centers, civic centers, and recreational facilities. Data was
collected on public schools, police and fire stations, hospitals or health centers, community
centers, parks, libraries, casinos, major retail centers, and other miscellaneous types of
recreational centers. Table 10 displays the coverage of the community/civic facilities that were
obtain for the model update.

Table 10  Community, Civic, and Recreational Facilities Data Coverage

C
rit

te
nd

en

Ti
pt

on

Sh
el

by

Fa
ye

tte

D
eS

ot
o

Tu
ni

ca

Ta
te

M
ar

sh
al

l

Source
Schools ü ü ü ü ü ü ü ü Memphis MPO, Fayette Co

Parks ü ü ü o ü o Memphis MPO, GSP, Greenprint

Police/Fire
Stations ü ü ü ü ü ü ü ü Fayette Co., Memphis MPO

Hospitals ü ü ü ü ü ü ü ü Greenprint, 2040 LRTP

Community
Centers ü o o Memphis MPO, MARIS

Retail Centers ü ü ü ü ü ü ü ü 2010 Census Data

Employment ü ü ü ü ü ü ü ü 2010 Census Data

ü = full county coverage or incomplete data set
o = partial county coverage

The data coverage for Community/Civic Facilities was generally good. However, data for parks
was missing for Tunica and Tate Counties. Crittenden, Tipton, Fayette, Tunica, Tate, and
Marshall Counties are missing data on community centers. Overall, the data coverage for
community, civic, and recreational facilities within the model boundary was good.
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6.0 MODEL UPDATE
Based on the study design that was conducted on the current land used model, enhancements
were identified to help improve the model. This section summarizes the changes that were
made to the land use model.

6.1 Model Structure
The 2010 LUM consisted of parcel shapefiles in GIS. The number of records in each model was
significant and as a result, increased the time necessary for the model to calculate allocation
and results in the LUM.  To improve model run time and results, the model structure was
changed from a parcel based geography to a grid based geography.

Two important modifications were made to the quarter-mile grid to develop the Memphis MPO
CommunityViz polygon layer. First, to enable a seamless transition with the MPOs travel
demand model, the CommunityViz polygons must relate to the travel demand model traffic
analysis zones (TAZ). In most cases this is a simple aggregation of smaller CommunityViz
polygons into larger TAZs. However, in some cases, particularly in more dense urban centers,
TAZs are smaller than quarter-mile grid cells. In those cases, TAZ boundaries are used in place
of quarter-mile grid cell boundaries.

Second, when implemented across all eight counties that comprise the regional CommunityViz
model, the quarter-mile grid structure results in over 75,000 records, exceeding the optimum
polygon file size. To get the total number of records within a reasonable range, quarter-mile grid
cells were aggregated to one-mile grid cells in certain locations throughout the region. These
are places that are relatively static in nature in which not much change is expected over the
planning horizon, including:

l Large tracts of rural land outside of the MPO boundaries, urban areas and away from
major travel corridors.

l Major water bodies such as the Mississippi river.
l Large tracts of otherwise static, homogenous land, including Shelby Farms and the

Memphis International Airport.

Figure 8 and Figure 9 illustrate how the proposed grid structure was created.
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Figure 8  Factors Used when Reviewing Grid Structure
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Figure 9  Process for Developing Polygon Grid

The end result is a “hybrid” model structure that includes a total of just over 34,000 records, as
shown in Table 11. Each grid cells contains important characteristics that are used as part of
the LUM, such as TAZ number, county, municipality, and proportion of developed, undeveloped
or redevelopable land. Figure 10 shows the final grid-based structure of the Memphis Land
Use Model.

Table 11  Total Records in the Proposed Polygon Structure

County Total Records

Shelby 11,700
Crittenden 3,600

DeSoto 7,600
Fayette 3,800
Marshall 3,600

Tate 1,500
Tipton 1,500
Tunica 1,800

Total 34,200
Note: County totals are listed separately for
illustrative purposes

TAZs smaller
than 40 acres.
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Figure 10  Grid-based Polygon Structure used in Updated Model	
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6.2 Placetypes
The Memphis MPO developed placetypes as part of its previous Imagine 2040 efforts, which
involved a comprehensive public involvement process and coordination with local jurisdictions
across the region. A discussion regarding updating these placetypes from the previous plan
occurred during one of the initial PLAC meetings. During that meeting the group decided that
the work completed in the previous plan was thorough and the adding or removing of different
placetypes was not required for this process. The following placetypes were developed as part
of the Imagine 2040 process and were used for the LUM update.

Open Space (POS): Open Space areas primarily include active and passive land dedicated for
permanent conservation. These areas are generally undisturbed and have been protected from
development by local, state, or federal agencies or by public, private, and nonprofit
organizations. Open Space areas can also include land that is unbuildable due to environmental
constraints or unique physical characteristics.

Rural Residential (RR): Rural Residential areas typically have large parcels or tracts of land,
abundant open space, scenic views, and lots of space between buildings. Rural Residential
areas were not usually built as part of a subdivision, so the arrangement of homes and streets
do not typically follow a uniform pattern or grid.

Rural Crossroads (RC): A Rural Crossroads area represents a small node of commercial
activity in a rural community. These areas are often located at the intersection of two rural
highways or major roads. Small-scale businesses, such as gas stations, restaurants,
convenience, grocery, hardware or other retail stores serve some of the daily needs of the
surrounding rural population.

Agricultural (AGR): Agricultural areas are being used for commercial agriculture or forestry
activities, including cultivated farmland, timber harvest, livestock, or woodlands. These areas
often include the primary residence of the property owner and any out-buildings associated with
activities of a working farm or agribusiness.

Estate Residential (ER): Estate Residential areas contain a large home on a large lot. These
areas typically have very low density and are often rural in character. Buildings are usually set
back from the main roads and can be buffered from surrounding development by landscaping or
wooded areas.

Mobile Home Community (MHC): Mobile Home Communities usually have single-wide and
double-wide mobile homes on individual lots. The mobile homes are located on land that is
owned and managed by a single company.

Suburban Single-Family Neighborhood (SNS): Suburban Single-Family Neighborhoods are
usually created as subdivisions. Houses and lots are of a similar design and size. Houses within
the subdivision are usually facing an internal network of roads. Landscaping or open space can
often be found along the edges of the subdivision to help act as a buffer and provide some
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privacy. Suburban Single-Family Neighborhoods are located outside of denser urban areas and
are often found near Suburban Commercial areas and Business Centers.

Suburban Mixed-Housing Neighborhood (SNM): Suburban Mixed-Housing Neighborhoods
are made up of a variety of housing types including detached and attached single-family units,
duplexes, townhomes and condominiums. Buildings are usually facing an internal network of
roads with landscaping or open space along the edges of the developments to act as a buffer.
These areas are often found near Suburban Commercial areas and Business Centers.

Urban Neighborhood (UN): Urban neighborhoods consist of moderate- to high-density housing
and some neighborhood serving retail. Urban neighborhoods are relatively compact, and usually
contain a mix of housing types including single-family detached and attached homes,
townhomes, condominiums, and apartments. Buildings are generally close to and facing the
street. The design and scale of development in an urban neighborhood encourages active
living, with a connected network of walkable streets.

Suburban Commercial (SC): Suburban Commercial areas serve the daily needs of
surrounding suburban residential neighborhoods. These areas are usually located near busy
roads and key intersections. These areas are accessible primarily by automobile. Buildings are
typically set back from the road behind large surface parking lots, with little or no connectivity
between adjacent businesses. Common types of Suburban Commercial areas include strip
commercial centers with multiple tenants and big box retail stores.

Business Center (BC): Business Centers are areas where large numbers of people work in an
office or other professional setting. They typically locate near major roads and highways. Types
of business that support or serve one another often locate in the same Business Center.
Business Centers may include office parks, corporate centers, or technology centers.

Historic Town Center (TC): Historic Town Centers are places of economic, entertainment, and
civic activity for smaller towns and communities. Buildings in the Historic Town Center can be 2
or more stories high, contains a mix of uses, and can feature residential units above ground
floor retail. Historic Town Center areas can also consist of compatible new development that is
adjacent or near the original historic district of a community.

Urban Downtown (UDT): The Urban Downtown has traditionally served as the commercial and
cultural heart of the region. It is the hub of employment, shopping, entertainment, civic, and
cultural activities, with a mix of housing types and quality of life amenities. As a magnet to
surrounding towns and neighborhoods, the Urban Downtown becomes the iconic symbol of the
region, starting with historic buildings and a traditional grid street network. The compact,
walkable environment and mix of uses support multiple modes of transportation.

Industrial and Warehouse (WHI): Industrial and Warehouse centers provide basic jobs and
keep people in the area during normal work hours. They typically locate near major roads,
highways, and railways. These areas may include industrial parks, manufacturing centers,
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warehouse and distribution centers and assembly operations. These areas are often buffered
from surrounding development by transitional uses or landscaped areas that shield the view of
structures, loading docks, or outdoor storage from nearby properties and roads.

Institutional Campus (IC): Institutional Campuses include large churches, school complexes,
and college campuses. These areas are often separated from the surrounding neighborhoods
by major roads. Through traffic is discouraged to provide a pedestrian environment for the
campus users. Parking is often provided for with large surface parking lots at the edge or
periphery of a site. Institutional Campuses may contain additional uses such as sport
complexes, dining facilities, dorms or student housing.

Medical Campus (MC): A Medical Campus includes hospitals, office buildings, administrative
offices and other supporting infrastructure related to healthcare services. These areas are
accessible primarily by automobile. Buildings are typically set back from the road behind large
surface parking lots, with internal roads and drives and wide buffers from surrounding uses.

Airport (APT): Airports are characterized by airport activities including passenger flights, flight
schools, parking lots and garages, warehouse, and shipping uses. Due to aircraft operations, it
is necessary to create a physical buffer between parts of the airport and surrounding uses.

Mixed-Use Center (MUC): A Mixed-Use Center offers residents the ability to live, shop, work,
and play in one community. They are places of economic, entertainment, and community
activity with buildings usually 2 or more stories high, and can have multiple uses within a single
building. The design and scale of the development encourages active living, with a
comprehensive and interconnected network of walkable streets.

Placetypes assignments in the current land use model were updated to reflect recent zoning
plans across the region. In addition, new areas that were added to the model boundary were
assign placetypes based on corresponding zoning types and/or reviewing aerial photography.
Figure 11 illustrates the existing scenario placetypes, which reflect the current land use zoning
and trends.
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Figure 11  Existing Scenario Place Types
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6.3 Suitability
The land suitability analysis portion of the LUM methodology measures the attractiveness of an
area for accommodating new development.  A numeric score between 0 – 100 is used to rank
an area from least- to most-suitable for development. To determine this ranking, suitability
factors are created to help rate different locations and determine which are best suited for
certain development types. The LUM uses GIS data based on a proximity analysis to
determines which areas are more suitable for development. It should be noted that the
effectiveness of this analysis is inherently dependent upon the quality of GIS data available.

The land use model uses three categories for the suitability analysis: residential, non-residential,
and industrial. This allows for different weighting of the suitability factors depending on the
classification of development. Table 12 shows the suitability factors and their corresponding
weights that were used in the previous model.

Table 12  Current Model Suitability Factors Weights

Suitability Factor
Residential Non-Residential Industrial

Impact Weight Impact Weight Impact Weight
Appraised Value of Land - 3 - 3 - 3

Availability of Water and Sewer + 10 + 10 + 10

Distance to Airport 0 0 + 3

Distance to Congested Corridors 0 + 10 0

Distance to Employment Centers + 6 + 6 0

Distance to Intermodal Facility 0 0 + 10

Distance to Major Road + 6 + 10 + 10

Distance to Retail Centers + 6 0 0

Distance to Roads + 0 0 0

Livability / Walkability + 3 0 0

Perception of Crime - 10 - 10 0

Perception of Public School System - 10 0 0

Property Tax Rate - 10 - 10 - 10

Within Block groups with Skilled Workforce 0 + 0 + 10

Within Half Mile of Railroad 0 0 + 3

Within Floodplain - 10 - 10 - 10

Within High-Income Block groups 0 + 10 0
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As part of the update to the land use model, the previous suitability factors were reviewed with
the MPO and the PLAC. Using the current suitability factors as a starting point, the following
suitability categories were developed as part of the land use model update.

· Cost of Land (The higher the cost of land, the more suitable it is perceived)
· Proximity to Water and Sewer Services
· Proximity to Airport Service
· Regional Accessibility to Employment and Services
· Proximity to Intermodal Facilities
· Proximity to Major Roads/Interchanges
· Proximity to Retail/Commercial Centers
· Proximity to Schools
· Proximity to Livability Corridors throughout Region (Corridors of regional significance,

i.e., US-51, US-61, US-70/Summer, US-64, US 72/Poplar, US 57, US 78/Lamar,
Germantown Road, Goodman Road, Winchester, Airways, Austin Peay/Jackson, Walnut
Grove/Union, and Park Ave/South Parkway)

· Avoiding Floodplains
· Proximity to Transit and Active Transportation Modes
· Proximity to Civic, Recreational and Mid-South Greenprint Assets (i.e., bicycle and

pedestrian facilities)
· Zoning and Land Use Compatibility
· Redevelopment Potential

Based on the discussions with the PLAC and the abovementioned categories, revised suitability
factors were developed for the updated model. It was also decided that the three different
categories (i.e., residential, non-residential, and industrial classifications) of suitability factors will
remain in the updated model structure. Factors were also weighted by the PLAC and Memphis
MPO (using a scale of 0 = not important to 10 = most important) to put more or less significance
on one factor compared to others used in the aggregation calculation. In addition, influence
ranges (or buffers) were created for some of the suitability factors, so only the polygons located
within these influence ranges were scored.

Table 13 shows the proposed suitability factors, the perceived impact, influence zone, and
resulting weight used for the updated land use model.
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Table 13  Weighted Suitability Factors

Suitability Factor
Residential Non-Residential Industrial

Impact Weight Impact Weight Impact Weight
Cost of Land + 6.0 + 6.0 + 6.0

Proximity to Water and Sewer Services + 9.0 + 9.0 + 9.0

Proximity to Airport Service - 2.0 + 5.0 + 9.0

Regional Accessibility to Employment and
Services + 7.5 + 6.5 + 6.0

Proximity to Intermodal Facility - 1.0 + 3.0 + 8.0

Proximity to Railroad (within 500 ft of
railroad) - 1.0 + 5.0 + 5.0

Proximity to Major Roads/Interchanges + 5.0 + 8.0 + 9.0

Proximity to Retail/Commercial Centers + 7.0 + 7.0 + 4.0

Proximity to Schools + 8.0 + 4.0 + 0.0

Proximity to Transit Service
· Within 1/4 mile of service
· Between 1/4 and 1/2 mile of service

+ 6.0 + 7.0 + 7.0

Proximity to Bicycle and Pedestrian Facilities
(within 1/2 mile of facility) + 8.0 + 2.0 + 0.0

Proximity to Civic, Recreational and Mid-South
Greenprint Assets + 7.0 + 4.0 + 0.0

Proximity to Aquifer - 5.0 - 5.0 - 5.0

Proximity to Parks
· Community Parks (within 1/4 mile

distance to park)
· Regional Parks (only for parks greater

than 100 acres in size)

+ 6.0 + 2.0 + 0.0

A composite map for each of the three categories (i.e., residential, non-residential, and industrial
classifications) for the land suitability analysis is shown in Figure 12 through Figure 14,
respectively.

It is important to note that these composite suitability maps only represents the potential for
future development and is not indicative of the actual amount of growth occurring across the
region that is projected by the land use model. The land suitability analysis is only used as one
part of the allocation process and other considerations are factored into the land use model’s
methodology (i.e., placetypes, redevelopment potential, available land for development, etc.).
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Also, the suitability analysis is explicitly tied to the quality of GIS data that is available. More
data collected and implemented in the land use model will allow for enhanced functionality of
the model.
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Figure 12  Residential - Total Score of Land Suitability Analysis
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Figure 13  Non-Residential - Total Score of Land Suitability Analysis
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Figure 14  Industrial - Total Score of Land Suitability Analysis
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6.4 Control Totals
The land use model uses control totals as inputs to allocate growth across the region. Control
total are estimates of the total amount of growth that may occur in the model’s study area.
Control totals are typically based on historic trends, economic and housing data, and third party
growth rate projections. For the update to the Memphis MPO Land Use Model, all control total
numbers were developed and provided as part of the effort to update the Regional Travel
Demand Model.

There are two types of control totals used in the land use model process: Base year and Future
year control totals. The base year control total help establish the current amount of population
and employment in the region. Recent 2010 Census data and 2014 Infogroup data was used in
the development of the base year control totals. This data was provided for the LUM update at
the TAZ level.

Future year control totals were developed using a combination of the base year data developed
for the Memphis travel demand model update in conjunction with TDOT county-level forecasts
for employment and population. In addition, future control totals were vetted through the MPO’s
PLAC and the Engineering and Technical Committee (ETC), as part of a workshop dedicated to
the LUM update. Projections were adjusted based on feedback from the workshop.

For the update to the land use model, control totals were developed for each county within the
model’s boundary. County level control totals were maintained throughout the allocation
process. This allows for each individual’s county’s projected growth to only occur within that
county and not be influenced too greatly by adjacent areas.

Within the LUM, only the net difference in population and employment are allocated across the
region, building upon the existing population and employment data. The difference between the
future and base year represents the projected growth for that particular analysis. Table 14
through Table 16 shows the approved population and employment control totals projected in the
region for population, households, and employment.
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Table 14  Population Control Totals

County 2010 2017 2020 2023 2025 2030 2035 2040 2045 2050
Crittenden 50,902 50,927 50,938 50,949 50,956 50,974 50,992 51,010 51,028 51,046
DeSoto 161,216 185,187 196,521 208,550 216,976 239,558 264,492 292,020 322,414 355,971
Fayette 38,413 41,497 42,893 44,346 45,342 47,932 50,370 52,932 55,838 58,902
Marshall 37,144 38,728 39,427 40,139 40,621 41,851 43,118 44,423 45,768 47,154
Shelby 927,644 954,066 965,619 976,987 984,640 1,004,035 1,022,686 1,041,684 1,062,010 1,082,732
Tate 28,886 31,633 32,889 34,195 35,094 37,447 39,958 42,637 45,496 48,546
Tipton 61,117 68,037 71,238 74,005 75,909 80,886 84,996 89,316 95,147 101,358
Tunica 10,778 12,016 12,590 13,190 13,607 14,706 15,894 17,178 18,566 20,065
Total 1,316,100 1,382,091 1,412,115 1,442,361 1,463,145 1,517,389 1,572,506 1,631,200 1,696,267 1,765,774

Table 15  Household Control Totals

County 2010 2017 2020 2023 2025 2030 2035 2040 2045 2050
Crittenden 19,026 19,035 19,039 19,044 19,046 19,053 19,060 19,066 19,073 19,080
DeSoto 57,734 66,318 70,377 74,685 77,702 85,790 94,719 104,577 115,462 127,479
Fayette 14,505 15,669 16,197 16,745 17,122 18,099 19,020 19,988 21,085 22,242
Marshall 13,369 13,939 14,191 14,447 14,620 15,063 15,519 15,989 16,473 16,972
Shelby 350,973 360,970 365,341 369,642 372,537 379,875 386,932 394,120 401,810 409,650
Tate 10,035 10,989 11,426 11,879 12,192 13,009 13,881 14,812 15,805 16,865
Tipton 21,629 24,078 25,211 26,190 26,864 28,625 30,080 31,608 33,672 35,870
Tunica 3,927 4,378 4,587 4,806 4,958 5,358 5,791 6,259 6,764 7,311
Total 491,198 515,376 526,369 537,438 545,041 564,872 585,002 606,419 630,144 655,469

Table 16  Employment Control Totals

County 2010 2017 2020 2023 2025 2030 2035 2040 2045 2050
Crittenden 19,909 21,700 22,516 23,476 24,138 25,877 27,845 29,962 32,075 34,336
DeSoto 55,067 65,583 70,684 76,142 80,012 90,571 101,587 113,942 126,419 140,262
Fayette 8,757 10,332 11,091 12,059 12,750 14,657 16,996 19,708 22,847 26,486
Marshall 7,711 8,661 9,103 9,630 9,998 10,981 12,115 13,365 14,649 16,055
Shelby 516,180 563,624 585,269 607,583 622,929 663,013 702,407 744,141 785,979 830,170
Tate 6,744 7,575 7,961 8,422 8,744 9,604 10,595 11,689 12,812 14,042
Tipton 12,181 13,019 13,396 13,785 14,051 14,739 15,463 16,223 17,016 17,849
Tunica 14,359 16,128 16,951 17,932 18,617 20,448 22,559 24,888 27,278 29,897
Total 640,908 706,622 736,971 769,029 791,239 849,890 909,567 973,918 1,039,075 1,109,097



Memphis MPO Land Use Model Update
Model Development Report

P a g e  | 44

7.0 ALLOCATION RESULTS
The updated land use model allocates the projected future growth from the control totals for the
following years: 2017, 2020, 2023, 2025, 2030, 2035, 2040, 2045, and 2050. The
CommunityViz Allocation Wizard is used to allocate growth to each polygon based on the
results of carrying capacity, placetype assignment, and suitability score.

Early in the development of the updated land use model, it was understood that each county
had different levels of GIS data available. With the potential of limited GIS data for some of the
counties within the model, there was concern it could impact the allocation process and skew
the results. Therefore, it was decided to have the land use model only allocate future growth
using county level control totals. This allows for each individual’s county’s projected growth to
only occur within that county and not be influenced too greatly by adjacent areas.

It should be noted however, that the model update still allows for allocation to occur at a
regional level if desired. This can be used for additional planning exercises and comparing
alternative land use scenarios.

7.1 Household Allocation (2040)
The results from the allocation process for new households in 2040 at the polygon grid structure
level are shown in Figure 15. For this report, only the 2040 results are shown. Detailed
allocation results for all model years are included in Appendix D. Base year (2010) household
densities at the TAZ level are shown in Figure 16. With projected 2040 household growth
added to the base year data, the resulting densities is shown in Figure 17.
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Figure 15  2040 Household Allocation Results
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Figure 16  2010 Household Density (HHs/Sq Mi)
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Figure 17  2040 Household Density (HHs/Sq Mi)
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7.2 Employment Allocation (2040)
As mentioned previously in the land suitability analysis, the suitability factors were applied to
three different categories. Two of these categories (non-residential and industrial) are directly
related to the allocation of future employment. Using the existing (2010) employment data as a
point of reference, the employment control total was divided so employment could be allocated
based on the categories of non-residential and industrial types. As shown in Table 17,
approximately 25% of the employment control total was allocated based in the industrial
suitability, and 75% allocated based on the non-residential suitability. The allocation of the two
employment categories was then combined, as shown in Figure 18.  For  this  report,  only  the
2040 results are shown. Detailed allocation results for all model years are included in Appendix
D.

Table 17  Employment Type Breakdown for Allocation

Employment Types
Employees

(2010) Percentage

Industrial Suitability 161,161 25.1%

Industrial/Manufacturing 90,084 14.0%

Wholesale/Transportation 71,077 11.1%

Non-Residential Suitability 481,776 74.9%
Office 118,739 18.5%
Service 194,175 30.2%
Retail 131,483 20.5%
Government 32,524 5.1%

Other 4,855 0.8%

Total 642,937 100.0%

Base year (2010) total employment densities at the TAZ level are shown in Figure 19. With
projected 2040 total employment growth added to the base year data, the resulting densities is
shown in Figure 20.
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Figure 18  2040 Total Employment Allocation Results
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Figure 19  2010 Total Employment Density (Employment/Sq Mi)
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Figure 20  2040 Total Employment Density (Employment/Sq Mi)
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7.3 Approval Process
The following approval process was followed as part of the land use model update:

· October 30, 2014 - Documentation on the model’s allocation process, control totals, and
results were sent to the Tennessee Department of Transportation (TDOT) for review.

· November 6, 2014 – Memphis MPO Engineering Technical Committee (ETC) voted to
recommend the land use model for approval by the Transportation Policy Board.

· November 18, 2014 – TDOT completed its review and approved the model’s control
totals and allocation results.

· November 21, 2014 – Memphis MPO Transportation Policy Board (TPB) approved the
land use model.

Additional information on the TDOT review is included in Appendix E.

7.4 Integration with Travel Demand Model
The results generated from the land use model serve as inputs into the updated regional travel
demand model. Each polygon grid cell was tagged to coincide with unique TAZ ID codes. Once
the allocation process is complete, the results are combined into TAZs based on these IDs. The
travel demand model will take this information and use it as inputs for future year socio-
economic data.

Additionally, as the travel demand model implements new future projects across the region,
data can be fed back into the land use model and the relevant suitability score could be re-
calculated. This can be used to determine that impact future infrastructure could have on land
use and allocation.
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8.0 CONCLUSIONS
The update of the Memphis MPO land use model includes the expanded boundary that is
consistent with the new regional travel demand model. The current land use model was
reviewed and improvements identified to improve the operation and functionality of the
CommunityViz model. Some of the improvements made to the land use model included:

· Revised Model Polygon Structure

· Simplified model structure (five models into one)

· Reduced the operational time to run allocation

· Introduced new attributes for indicators so the impacts of different scenarios can be
more easily compared

· Model can operate using county level or regional control totals

· Revised and updated suitability factors

· Developed with input provided by the MPO’s Planning and Land Use Advisory
Committee

· Improved integration with the travel demand model



Appendices (on CD)

Appendix A – PLAC Meeting Summaries

Appendix B – Indicator Lookup Table

Appendix C – Data Collection

Appendix D – Allocation Results

Appendix E – TDOT Review


