Report on the SAM Land Use Model and Scenario Results

Executive Summary

SAM, short for sub-area allocation model, is the land use model used by Pima Association of
Governments (PAG) to spatially allocate population and employment growth forecasts to the
Tucson metropolitan region. This modeling tool enables planners to simulate the develop-
ment of our region in ways that are consistent with assumed regional population and em-
ployment projections, existing land use, future land use plans and various physical and policy
constraints. The results of the most recent SAM modeling scenarios will be used to support
the planning process of the 2045 Regional Mobility and Accessibility Plan (RMAP) and have
broad relevance for other types of regional planning.

Model Inputs

SAM is a rule-based urban growth model to simulate a regional process of urbanization by
responding to any number of factors or conditions programmed into the model. Input data
are the principal factors the model uses to build a representation of the spatial, socio-
economic and political forces driving and shaping development over time. There are six ma-
jor inputs:

1 Existing land use;
General plans or future land use;
Road networks and population/employment accessibility measures;

Jurisdictional Population and regional employment forecasts;
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State trust lands; and,

1 Undevelopable lands.

Modeling Methodology

The overall SAM modeling process divides the planning horizon into multiple five-year peri-
ods, assuming the growth pattern of any later five-year period is always based on the land use
of the previous five-year period. In this way, modeling urban growth becomes a sequential
but iterative growth allocation process, which allows the model to vary factors, such as
changes in the transportation network and population/employment accessibility, that impact
what locations are more favorable for certain types of development.

For each five-year period, the model allocates a forecast of residential and six employment
growth sectors to vacant or redevelopable lands, excluding undevelopable areas. State trust
lands are considered but the model applies a simple mechanism to account for the additional
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obstacles associated with acquisition of state trust lands for urban development. The amount
of allocated growth in any location largely depends on three factors:

1 Typel(s) of allowed development, from the land use designation title in general plans;

1 Maximum allowed scale of development, from the land use intensity determination in
general plans and the land use density analysis conducted by the PAG modeling staff;
and,

1 Land suitability evaluation for each type of development. Specifically, suitability is
evaluated based on a set of factors considered in the model. They include the proximi-
ty of the land to transportation infrastructures, traffic condition, population and em-
ployment accessibility of the land, regional urbanization progress and infill character-
istics.

Specifically, in allocation, the model takes eligible lands and applies a mathematical algorithm
to convert the suitability score of potential development sites into a probability value. The
probability score, calculated for each quarter acre of eligible land, determines where the
model distributes the growth forecast for each sector. For residential development, the allo-
cation process repeats six times, one for each jurisdiction in the region. This option respects
the preference for allocated population growth to adhere to Arizona Department of Admin-
istration (ADOA) sub-county forecasts. If any jurisdiction runs out of capacity the model will
allocate the remainder of the forecast to the most suitable alternatives in the PAG region.

Land Use Scenarios

PAG developed three future land use scenarios as part of the 2045 RMAP update process. Of
the three scenarios - Plan Future, Imagine Greater Tucson (IGT), and Trend - Plan Future has
been adopted as the official scenario for the 2045 RMAP update.

Plan Future was selected because it incorporates the most current adopted general plans and
redevelopment areas for the region’s six jurisdictions. This scenario incorporates redevelop-
ment areas by the City of Tucson in the latest general plan. Comparatively higher residential
and employment density in these locations affords additional growth capacity into the future.

IGT scenario and Trend scenarios were also analyzed to present comparison views of the fu-
ture land use. These comparison views of the future land use will provide additional insights
to both planners and the regional policy-makers in how urban plans would impact future
urbanization and land use patterns, and consequently, future travel demand and traffic con-
gestion.

IGT, reflecting the recent completion of the Imagine Greater Tucson regional visioning effort,
takes denser development patterns - originally proposed to accommodate a doubling of the
Tucson region by 2050, and applies them regionally. As a result, the IGT scenario allocates
jobs and housing more densely than any other scenario.

The Trend scenario, as the name implies, extrapolates past and present development patterns
without redevelopment. Growth follows the exiting patterns of the region and tends to be
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less dense compared to Plan Future and IGT scenarios. Older and under-utilized neighbor-
hoods that the City of Tucson has targeted for future redevelopment at higher densities do
not receive any growth in the Trend scenario unless they have remaining capacity at current
density levels.

A common feature of all scenarios is that they have jurisdictional population controls. The
controls force the model to allocate the residential forecast first to areas within assigned ju-
risdictions. If residential capacity is exhausted for a particular forecast year, the model allo-
cates the remainder to most suitable lands with capacity in the region. Employment sectors
have no sub-area controls on where development can occur.

Scenarios differ in the amount of overall existing development capacity and where this capac-
ity is distributed spatially. The possibility for redevelopment also differs between scenarios
and affects the allocation results. Both Plan Future and IGT allow redevelopment in planned
areas as shown in Figure 1 and Figure 2. Redevelopment areas in the IGT scenario are spread
across the region, but in Plan Future, only areas within Tucson city limits are considered. By
contrast, the Trend scenario assumes no redevelopment. As a result, as early as 2020, this
scenario begins to exhaust possibilities for residential and employment growth in Tucson.
Consequently, Tucson’s share of growth spills out into the other jurisdictions which still have
capacity to absorb additional growth.

Scenario Analysis and Results

Population growth

For all three scenarios, the SAM model allocates ADOA jurisdictional population growth fore-
casts into the most suitable areas in each of the jurisdictions.

The Plan Future scenario results precisely allocate the ADOA population forecast for jurisdic-
tions. Tucson and Pima County together capture an 80 percent share of the region’s growth,
but the pattern shifts toward smaller jurisdictions with existing capacity (Table 1). Over the 35
year forecast period (2010-2045) the City of Tucson and unincorporated Pima County’s total
share of the regional population decreases 2.9 percent. By contrast, the Town of Marana and
Town of Sahuarita’s shares increase by 2.2 and 1.2 percent, respectively. These jurisdictions
also achieve the highest average compound population growth rates (CAGR) of 2.5 and 2.2
percent a year. TAZ-level maps of the scenarios (Figures Figure 3, Figure 4 and Figure 5) show
how the SAM land use model spatially distributes spatial population to TAZs in the region.

In the Plan Future scenario (Figure 3), the principal concentrations of major population
growth occur in TAZs:

1 near Houghton Road and in Vail close to I-10
along the I-10 corridor between Kino Parkway and Wilmot Road
near |-19 and Sahuarita Road in Sahuarita

near I-10 and Tangerine Road in Marana
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near the intersection of Ajo Highway and Valencia Road in Pima County
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Within the City of Tucson these growth areas are consistent with planned land use that is
comparatively dense, such as that within the Houghton Area Master Plan (HAMP).

The IGT scenario (Figure 4) allocates growth in a similar way regionally to Plan Future but with
the difference that growth is more spatially concentrated around new town centers and ur-
ban clusters.

By contrast, the Trend scenario (Figure 5), lacking the potential to redevelop urban lands to
increase density within the City of Tucson, distributes population growth into other jurisdic-
tions, such as Marana and Pima County, where suitable lands and capacity exist.

Employment growth

The SAM model allocates employment growth forecasts to the most suitable areas regardless
of jurisdiction.

Employment growth under the Plan Future scenario (Table 4 and Figure 6) shows a similar
pattern to population at the jurisdictional level, with a shift of growth away from the metro-
politan core toward the periphery. Over the 35 year forecast period Tucson and Pima County
receive the lion’s share of regional employment growth (76 percent), but by 2045, their com-
bined share of total regional employment is 5.6 percent less than it was in 2010. Tucson’s
share slips 5.7 percent while Pima County maintains its position with a 0.1 percent gain. The
Town of Marana and the Town of Sahuarita increase their market share of employment by 3.6
and 1.6 percentage points, respectively. Sahuarita, ranked fourth in overall growth, achieved
the highest employment growth rate in the region (4.1 percent), followed by Marana (3.3
percent).

At the TAZ-level, the Plan Future scenario (Figure 6) shows employment growth in locations
with easy access to freeways and major roads. The principal concentrations of major em-
ployment growth occur in TAZs:

1 nearredevelopment areas inside the City of Tucson close to I-10
1 nearl-10 and Tangerine Road in the Town of Marana
1 near Tangerine Road and Oracle Road

Employment growth in the IGT scenario (Table 5 and Figure 7), by contrast, minimizes the loss
of core metropolitan employment seen in the Plan Future and Trend scenarios.

Urbanized areas

The model differentiates urban areas from rural areas when determining the attractiveness of
the land for development. Calibrated model parameters suggest that urban lands are relative-
ly more attractive for all growth sectors than rural lands. In the model, the urban boundary
changes as population and employment growth takes place.

Figure 9 shows the base year urbanized area in blue and the expanded 2045 urban boundary
in green. Similarly, Figure 10 and Figure 11 are maps of urbanized areas by 2045 for the IGT

scenario and Trend Scenario respectively. The Plan Future scenario adds 234 square miles of
crban land over 35 years, IR

































