A New 730/][01' Land Use
and Iransportation P/anning

BY JOHN D. LANDIS

Transportation planners have traditionally considered land use policy to be
outside their purview and have generally accepted existing (or proposed)
land use policies and patterns as a given. That attitude changed, however,
with the passage of the Intermodal Surface Transportation Efficiency Act
of 1991 and the Clean Air Act Amendments of 1990. For the first time, the
law required planners to explicitly consider the effects of alternative land
use policies on local land use patterns and thus on transportation system
performance.

In responding to these new requirements, transportation planners
quickly discovered their existing forecasting models deficient in two
respects. First, the existing models could not be reliably used to test the
land use and transportation implications of alternative regional and local
land use or development policies. Nor could the models be used to analyze
how major transportation investments such as freeways or mass transit sys-
tems might shape future land use patterns. What was needed—and is still
needed—was a new conceptual approach for connecting local land use poli-

cies and patterns with transportation system performance.>
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FIGURE 1

Conventional transportation planning
focuses on the second half

of this diagram (blve arrows),

but CUFM focuses on the first half
(brown arrows).

The California Urban Futures Model
(CUFM) offers one such approach. Itis an
urban growth simulator that “grows”
counties and their constituent cities by
determining how much new residential
development is likely to occur at specific
locations. It mimics the economics of real
estate markets, with outcomes deter-
mined by profitability, site characteris-
tics, population growth trends, and a
series of scenarios consisting of alterna-
tive development restrictions and/or
incentives. CUFM is distinguished by its
explicit focus on the effects of alternative

land use policies.

USING THE MODEL FOR
TRANSPORTATION PLANNING

Local, county, and regional trans-
portation planners can use CUFM in two
ways.

1. They can use the model to check
effects of land use on travel by aggregat-
ing the model’s outputs—the locations
and densities of new development—into
traffic analysis zones for conventional
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transportation planning. Thus, they can
examine how different land use policies
might affect transportation-system out-
comes (traffic volumes, congestion levels,
pollutant emissions, transit ridership). It
may be, for example, that policies pro-
moting more compact urban development
lead to greater transit ridership in some
corridors and to greater highway conges-
tion in others. Alternately, to the extent
that certain environmental protection
policies might work against higher densi-
ty development, they might ultimately
lead to greater auto usage.

2. Transportation planners can use
the model to test the effects of specific
transit investments on development pat-
terns and densities. To the extent that
transportation investments are worth-
while—thatis, create value—neighboring
property values should rise, leading ulti-
mately to more intense development and
higher densities. (CUFM assumes more
profitable sites develop earlier and at
higher densities than less profitable
sites.) No empirically tested model cur-

rently exists to test the relationship
between transportation investments and
land use forms. Instead, policy discus-
sions are often dominated by unsupport-
ed claims regarding the ability of specific
transit or highway investments to radical-
ly reshape urban development patterns.
CUFM provides an empirically founded
framework for testing such hypotheses.

Recent studies of rail mass transit
systems in California, for example, have
produced differing estimates of this capi-
talization effect. Home sales prices in
Alameda and Contra Costa Counties in
1993 increased between $1.96 and $2.30
per meter of travel to a BART station.
Homes near San Diego trolley stations
also sold ata premium. Researchers found
no such premiums for proximity to free-
way interchanges or to other mass transit
systems. These types of transportation
premiums—when and where they
occur—can easily be included in the
model’s calculations.



THE LOGIC OF CUFM

CUFM consists of four linked submodels, run recursively (Figure 2):

1. The Bottom-up Population Growth Submodel is the demand side of the model.
It consists of two regression equations, one for cities, one for counties. This submodel
generates five-year population growth forecasts for every city and county in the model
study area. Unlike most urban forecasting models, which project local population growth
solely by distributing regional or county growth totals, this model projects each city’s
population growth as a function of its current size, its growth history, its outward expan-
sion potential, and adoption of specific policies intended to promote or retard growth.

2. The Spatial Database is the supply side of the model. It consists of a series of
map layers that describe the environmental, land use, zoning, current density, and acces-
sibility characteristics of all sites in the region or county. These various layers can be
analyzed individually or merged into a single layer describing development or redevel-
opment. An example of a developable land unit (DLU) would be an undeveloped site with
steep slopes, served by sewers, zoned for light industrial uses, located less than 500
meters from a major freeway. DLUs are not legal parcels; however, they may approximate
collections of parcels in urbanized areas. The spatial database is also the primary tool for
displaying the model’s outcomes in map form.

3. The Spatial Allocation Submodel is a series of procedures for allocating pro-
jected population growth to appropriate sites or DLUs. The primary function of this sub-
model is to “clear the market”: to match demand (as manifest through city and county
population growth) to the supply of developable sites (as described by the attributes,
size, and location of DLUs). The submodel evaluates, eliminates, and sorts the sites accord-
ing to profitability and suitability and then assigns projected population growth accord-
ingly. The allocation process is complete either when all forecast population growth is
allocated, or when all available DLUs are filled. Depending on the land use policy scenario
chosen, the model can collect any unallocated population growth as potential “spillover.”

These procedures assume land developers seek to maximize profit, while adhering
to governmental land use and environmental regulation and conforming to prevailing or
permitted development densities.

4. The Annexation-Incorporation Submodel is a series of decision rules for annex-
ing newly developed DLUs to existing cities, or for incorporating clusters of DLUs into

new cities.

Once the dataand parameters required for the Spatial Database and Spatial Allocation
Submodel have been assembled, any number of policy scenarios can be easily tested.
“Running” a scenario consists of filling out a computerized Scenario Form (Figure 3) indi-
cating which specific development prohibitions, regulations, or incentives are to be
applied in which areas.

CUFM differs from other operational urban forecasting/simulation models. It details
the supply side of urban land and housing markets, and it uses a geographic information
system (GIS) to assemble and manage the supply side. GIS makes it possible to
incorporate a wide variety of available map-based data directly into the model.
Furthermore, the model allocates growth to individual sites, not to aggregate areas such
as traffic analysis zones or census tracts. >

FIGURE 2
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. Bottom-up Population Growth Submodel

projects city residential growth as a function
of past trends, state growth, and local
growth policies

. Spatial Database

geometrically combines information from
different layers to create a map and
database of developable land units (DLUs)

. Spatial Allocation Submodel

allocates projected residential growth to the
most profitable DLUs consistent with policies
being simulated

4. Annexation-Incorporation Submodel

annexes or incorporates DLUs as appropriate
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FIGURE 3 CUFM assumes residential land devel-

Sample Growth Allocation Scenario Form (Shaded rectangles indicate choices.) opers serve as intermediaries between
households (the ultimate consumers of

ENTER THE NAME OF THIS SCENARIO: [ B ] land), and the various suppliers of inputs
into the development process. Thus, the
A. Select a population projection: [ aas ] LOCAL CUFM | model incorporates localized differences in
the cost and revenue structure of residen-
B. Choose a transit scenario: WITHOUT TRANSIT tial land development and then mimics the
WITH TRANSIT L. . .
decision-making processes of private land
C. Allow development in wetlands? ‘ NO YES developers. Work-trip travel times (or dis-
tances)—the key determinant of growth
D. Residential infill options: HISTORIC patterns in the majority of urban growth
MARKET models—enter the model only indirectly, as
USER DEFINED determinants of intercity housing price dif-
ferentials. The critical variables are devel-
e opment policies, not travel impedances.
hillside development?
The model also has a number of defi-
F. Residential development GRAZING ciencies. In its current form, it allocates res-
can be assigned to the ‘ LOCALLY IMPORTANT idential growth but not commercial or indus-
following farmland types: PRIME trial growth. Employment growth, specified
STATE IMPORTANT at the county level, is treated as outside the
i — model, and thus the model cannot be used to
sl address issues of “jobs-housing balance.”
G. Residential development can be  AGRICULTURE * OPEN SPACE And, because it does not deal explicitly with
assigned to the following LAND EXTENSIVE AGRICULTURE INDUSTRIAL & OFFICE travel times or costs, CUFM is not a spatial-
General Plan categories: LAND INTENSIVE AGRICULTURE HI-DENSITY RESIDENTIAL interaction model.
DIVERSIFIED AGRICULTURE MOD-DENSITY RESIDENTIAL
RURAL RESOURCE LO-DENSITY RESIDENTIAL AN EXAMPLE:
PUBLIC URBAN RESIDENTIAL COUNTY GROWTH PLANNING
COMMERCIAL
CUFM can be used at regional, county,
H. Where do population spillovers go? UNINCORPORATED AREAS or local levels. In a pilot study undertaken
ALL AREAS with the Association of Bay Area
Governments (ABAG), we examined the
I. Choose a residential density for MARKET development impacts of Measure A, a farm-
development in cities: ~ HisTORIC land-preservation ordinance adopted in
— RPN CRY Solano County, California.
GENERAL PLAN . .
— Situated midway between San
). Choose a residential density MARKET Francisco and Sacramento, Solano County
for development in HISTORIC is currently one of the Bay Area’s growth
unincorporated areas: COMPACT CITY hotspots. According to ABAG, the popula-
GENERAL PLAN tion of Solano County is projected to grow
e by 201,000 persons by the year 2010. The
Do you want to have a report of the results? YES NO majority of the county’s growth would be
Do you want to view the resulting mag? YES NO focused in three cities, Fairfield (+68,100),
- o | Vacaville (+44,600), and Vallejo (+29,800).

This scenario preserves wetlands, hillsides, and most types of farmland but allows residential development in areas
currently zoned for commercial uses.



Solano residents and officials want
job growth and economic development,
but they are concerned about effects on
the natural and historic environment.
Measure A, enacted in 1984, prohibits the
intense urbanization of unincorporated
county lands outside existing city
spheres-of-influence. More significantly,
it limits the density of new development
on lands designated in the county gener-
al plan as reserved for agriculture.
Because such lands cannot be intensively
developed, Measure A made them less
attractive to large-scale subdividers and
homebuilders.

Although recently reenacted,
Measure A was originally set to expire in
1995. How would future development pat-
terns in Solano County have been differ-
ent if the measure had not been renewed?
We considered three scenarios:

A: Measure A remains in effect
through 2010. (This is the status quo.)

B: Measure A expires in 1995, and
current general plan land use designa-
tions remain in place. Many lands now in
agricultural use would become open to
more intense development. Development
of each particular site would depend on its
profitability in residential use.

C: Measure A expires in 1995, but
current general plan land use designa-
tions can be changed. Many agricultural
parcels would become open to more
intense development, and residential
development could occur on commercial-
ly designated and agricultural sites.
Again, profitability in residential use
would determine the rate of development.

None of these policy scenarios would turn
development away from Solano County
because more than adequate developable

land exists in all three cases. Under sce-
narios B and C each city would be able to
accommodate its projected level of
growth within its current sphere-of-influ-
ence. Growth would not be displaced from
one community to another.

The same cannot be said for scenario
A. With Measure A in effect, large
amounts of farmland in the spheres-of-
influence of Benicia and Suisun City
would be precluded from urban develop-
ment, and both cities would become large
growth exporters. Benicia would export
12,000 residents to other parts of the coun-
ty, while Suisun City would export 6,600
residents. Most of this displaced growth
would spillover into Vallejo and Dixon.

A picture being worth a thousand
words, one of the useful aspects of CUFM
is its ability to present results in easily
understood map form. Figures 4 and 5
graphically compare projected develop-
ment patterns under scenarios A and B.

With these maps, local transportation
planners can gain a much clearer picture
of precisely where new facilities (high-
ways or transit lines) might be needed to
serve growth. Similarly, county planners
can use these scenario results to evaluate
how different land use alternatives might
increase or decrease congestion levels on
freeways.

SUMMARY AND CONCLUSIONS

Transportation planners have made
considerable progress in recent years in
refining and improving transportation-
system demand and performance models.
Very little progress has been made, by
contrast, into modeling the underlying
land use patterns that determine trans-
portation-system demand. The extent to
which changes in land use policies will
ultimately reduce congestion and air pol-
lution, alter modal splits, and improve
accessibility cannot be adequately

gauged using today’s planning models
and planning frameworks.

CUFM presents one—but by no
means the only— approach to filling this
critical gap. Beyond the immediately prac-
tical, the promise of models like this lies
in three areas. First, they provide an effec-
tive framework for collecting, organizing,
and understanding the millions of pieces
of information now available that describe
urban development and its effects.
Second, because models lack imagina-
tion, they force researchers and model
users to be explicit about their assump-
tions and about their knowledge of cause
and effect. In complicated dynamic sys-
tems such as urban areas, this “what-if”
capability is extremely useful. Finally,
efforts such as CUFM teach their users
about the organization, structure, and
dynamics of complicated urban systems.
Used in this way models can be effective
in public education and teaching and pow-
erful tools for both land use and trans-
portation planning. e

The construction, testing, and use of the
California Urban Futures Model was undertak-
en at the Institute of Urban and Regional
Development with funds from the California
Policy Seminar, the University of California
Transportation Center, and the Association of
Bay Area Governments. Key contributors to the
development of CUFM have included Michael
Teitz, Ted Bradshaw, Peter Hall, Edward Egan,
Ayse Pamuk, Rolf Pendall, David Simpson, Qing
Shen, Ming Zhao, and Ming Zhang.
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FIGURE 4

Residential Development in Solano County

Projected for 2010 under scenario A: General Plan and Measure A
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FIGURE 5

Residential Development in Solano County

Projected for 2010 under scenario B: General Plan without Measure A
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Under scenario A (Figure 4), new low-density single-family residential development would
concentrate along the northern edge of Fairfield, along the eastern and northern edges of

Vacaville, and along Dixon’s northwestern edge.

Except in Vacaville, scenario B (Figure 5) would produce very different results.
New single-family residential development would concentrate in eastern Fairfield,
southeastern Dixon, and among the hills and valley north of Benicia. Eastern Vallejo

would remain relatively undeveloped.
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