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Overview

The just-completed (2009-2010) phase of this project corresponds to the second year of an
envisioned three-year initiative on integrated transportation and land use planning supported
by the Leonard Transportation Center (LTC) and USDOT, and performed by faculty and staff at
Cal Poly Pomona under the leadership of Professor Michael Reibel. In the first phase of the
project, Dr. Reibel’s team engaged in research regarding local government GIS capabilities for
integrated planning and specifically strategic compliance with the new transportation and land
use planning mandates of California SB375. SB 375, which affects local agencies and
metropolitan (regional) planning organizations (MPOs), requires far more integration of land
use planning with transportation planning, and far more geospatial analysis than was previously
necessary.

In the 2009-2010 phase, a customized GIS computer application (the Toolkit) has been
completed that significantly contributes to optimal SB375 compliance as well as to general local
land use and transportation planning integration. A third and final year of the project has been
funded by the LTC which will focus on the development and promotion of a training sequence
and documentation materials to assist users in deriving maximum benefit from the Toolkit.

The SB 375 GIS Toolkit

The SB 375 GIS Toolkit is designed to offer maximum analytic power with the smallest possible
learning curve, while still preserving the reliability of model outcomes and enabling extensive
customization by more experienced users. The Toolkit comes loaded with a comprehensive
database of relevant urban features pertaining to the six-county region of the Southern
California Association of Governments. The user can interactively choose the default data and
model parameters or load data and define model parameters for the desired study region. The
data must be a 50 ngrid with cells coded to existing land cover; model parameters are the
acreage to be developed in each of ten defined land use categories.

The land use categories are defined so as to optimize land use density (and particularly
residential density) and thus transit use potential per the requirements of SB375. Consequently
the land use categories are broken out in considerable detail when it comes to transit-oriented
developments (TODs) and other high density use patterns. The categories are, in order of



precedence within the allocation models:

e Mixed Use TODs

e Residential-only TOD

e Non-TOD High Density Mixed Use
e High Impact Commercial

e High Density Residential

e Non-TOD Low Density Mixed Use
e Low Impact Commercial

e Medium Density Residential

e Low Density Residential

e Industrial

Once the data and model growth parameters are set, the region is analyzed and scored as a set
of composite attractiveness surfaces that measure the desirability of each location based on a
set of local urban and transportation amenities that would be valuable to potential users of the
location. The local attractiveness score of each amenity is determined at various distances from
each location, and the local composite attractiveness score for each grid cell is the sum of the
attractiveness scores for each amenity within range.

Different local amenities have different values for different types of potential land uses: for
example, a freeway entrance nearby would be of great value for medium density residential
use, but little value (possibly negative value) for a TOD. Therefore the model must compute
local composite attractiveness separately for each defined land use type in the model. It should
be noted that constructing the tables of attractiveness values for various land uses of various
amenities at various distances was one of the most labor intensive phases of the development
process, requiring extensive research into the values and distance decay functions of a wide
range of urban amenities.

In the model simulation run, the Toolkit allocates land for development according to the optimal
sequencing of development and the local composite attractiveness scores. The optimal
sequencing of development is the sequence in which the land use categories are listed above:
all the growth projected for Mixed Use TODs is allocated first, then all the Residential Only TODs,
etc. until the land available for development is exhausted. This can, and does, lead to lower-
than desired development of lower density (thus lower priority) uses in a region. Within a given
land use class, the remaining available locations with the highest composite attractiveness
scores get developed first until all planned growth for that land use type is targeted.

The ultimate aim of SB375 is to channel land use development patterns into higher-density,
more mixed-use and less car dependent patterns in order to reduce vehicle miles travelled
(VMT) and thus greenhouse gas (GhG) emissions. The Toolkit incorporates tools to calculate the



VMT and GhG associated with the development scenarios that are generated in the simulation
runs. Based on the development plan produced by a given simulation run, the Toolkit will
estimate changes in Vehicle Miles Traveled (VMT) and Greenhouse Gas emissions (GhG) based
on accepted formulas for the extrapolation of transportation behavior from urban development
patterns (primarily density and transit availability).

Users can customize the Toolkit simulation to compare multiple development scenarios and
their resulting VMT/GhG impacts. They can change the model parameters to alter the growth
targets for each land use type and/or they can alter population and employment growth
estimates for units of each land use type. Users can also interactively test development
scenarios by launching the sketch tools available in the Toolkit and drawing developments on
the land use allocation surface. Sketched developments automatically adjust the allocation
(subtract from the remaining acreage to be allocated in that category).

Taken together, the ability to perform multiple simulation runs with different growth and
density parameters and to interactively and graphically select locations for particular
development activity allows users to compare different potential regional growth scenarios,
their expected environmental impacts, and their compliance or lack of compliance with GhG
reduction targets set by the California Air Resources Board.
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