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Abstract
An increasing national focus on problems related to urban sprawl has fueled
debate on the best way for urban areas to accommodate increasing populations. Portland,
Oregon has attracted international attention for its growth policies, which are among the
most stringent in the United States. Metro, the area’s regional government in charge of
long-range planning, has designated certain locations as regional centers where increased
density and development are to occur. A logical question is whether or not these centers
are developing as intended; do Metro’s plans match reality on the ground? This study of
Washington County, Oregon analyzes land value, building volume, road intersection
density, and public transportation availability using ArcGIS to locate potential regional
centers in the county to answer that question. Subjective criteria are used during field
visits to these locations to determine whether potential centers identified in the ArcGIS
analysis are truly regional centers. Change over time is analyzed from 2000 to 2010 to
see if the variables mentioned above contribute to regional center development. This
study’s results show Metro’s designated regional centers are, in fact, regional centers or
emerging regional centers using the above criteria, meaning this aspect of Metro’s plans
do match reality on the ground. Commercial land value tends to be the strongest
indicator of regional centeredness. This study’s findings aid in the understanding of
urban areas. They help urban planners in their efforts to create viable plans that
accommodate population growth and future development.
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Introduction: Urban Models

Throughout human history cities have been dynamic centers of culture and
innovation (Mumford 1961). They have been centers of government and centers of
economic activity. Cities are where transportation routes converge and where various
goods and services can be obtained and where people can indulge in entertainment.
Cities, once a rarity, are now where half the world’s population lives (UN 2002). By the
year 2000, the United States was 80% urban (Alig et al. 2004). The United States has
experienced rapid growth in its cities, primarily in suburbs. Suburban low-density
development outside older cities and urban areas was home to half of the American
population in the year 2000 (Nicolaides et al. 2006). The shift toward low-density
suburban growth has changed the form, and to an extent the functions, of American
cities. Various social ills such as heavy traffic, a rise in obesity, and isolation have all
been attributed to the growth of suburbs, and remedies such as New Urbanism which call
for a return to more “traditional” development patterns have been proposed to fix these
ills (Hagerman 2007). The state of Oregon mandates the use of urban growth boundaries
in an effort to contain urban growth and preserve agricultural and natural land (Kline
2005). Metro, the regional government of Portland, the largest city and metropolitan area
in Oregon, is in charge of the region’s growth planning and has adopted Region 2040.
This plan directs growth towards centers and aims to create a vibrant urban region (Metro
2009). Regional centers are larger centers expected to develop into high-density
locations with a multitude of services and transportation options. Portland’s urban
growth boundary and elected regional government are together unique in the United
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States (Moore 2008). Portland may be experiencing trends and growth patterns
different from other cities in the country, and this study explores Washington County in
an effort to determine whether the plan’s regional centers are coming to fruition and what
may be contributing to their growth. This discussion begins with an overview of urban
models and their attempt to explain the growth of urban areas in the United States.
A variety of urban models have been set forth to explain the distribution of land
uses in cities, particularly in the Western world. The authors of these models sought to
explain why, for example, higher-income residents would choose to live in the location
they did or why factories would congregate in a certain part of a city. Early in the 1900s
at the University of Chicago, a school of thought developed that attempted to explain the
city of Chicago in a scientific manner (Simpson and Kelly 2008). The early urban
models came out of the Chicago school, inspired by the concept of human ecology
(Pacione 2005). In this school of thought the city was viewed as akin to a living
organism. Different parts of the city comprise different ecological units with defining
characteristics (Knox et al. 2005). The biological concepts of invasion and succession
play a large role in the early models. Social interaction is placed in the context of
competition for living space; as different cohorts of society gain wealth compared to
others, and as immigrants with little power or organization arrive, groups of people move
into and out of certain areas.
Ernest Burgess’ concentric ring model was the first of the Chicago school. His
essay The Growth of the City was built on a number of theories popular at the time,
including the ideas that society progresses linearly from traditional to modern states and
that cities have centers which unify their hinterlands into a whole unit (Fyfe et al. 2005).
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Expansion of the city is a process based strongly upon the invasion and succession
concepts mentioned above (Burgess 1925). In Burgess’ model the center of a city is its
central business district (CBD), shown as the “loop” in Figure 1 below. Government
services, high-density neighborhoods with skyscrapers, and cultural amenities such as
theaters create the city’s “center.” The center has the greatest access to transportation
and the highest land values, a point later reiterated by Harris and Ullman in their 1945
article The Nature of Cities. Transportation has a direct impact on the higher land values
in the center. The city’s roads, rails, and public transportation converge on the CBD.
This, combined with the services and jobs that attract people from the region, attracts the
greatest number of customers and provides businesses with the greatest amount of
visibility. Commercial land uses outbid all others for land here.

Figure 1
Burgess’ concentric ring model (Burgess 1925)
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Surrounding the CBD is what Burgess calls a zone in transition. Businesses
gradually move outward as the city, and the CBD, grow and expand. Manufacturing and
light industry exist here as well, taking advantage of the transportation routes which
allow them to easily and more cheaply receive and export goods.
Where the residential and industrial zones converge is a “zone of deterioration.”
In other words, these two types of land uses are fairly incompatible. Industrial functions,
especially during the era during which Burgess lived, generate a great deal of pollution
and noise. These nearby locations create undesirable conditions which gradually push
residents away and farther from the city center, leaving an abandoned and deteriorating
residential area in their wake. Beyond the zones in transition and deterioration are the
residents of the city. Each zone of residents consists of a different group of people
generally separated by income. The inner-most residential zone includes the lowestincome residents of the city. This first zone is beyond the zone of deterioration; these
residents have “escaped” that area but are still within easy access of their jobs closer to
the core. The next zone includes residents of higher income and more exclusive
neighborhoods, and still farther beyond this is the commuter zone. The commuter zone
includes satellite cities that are largely dependent on their parent city; most residents here
continue to do business and work in the city. Because Burgess’ model consists of
numerous rings it has also become known as the concentric ring model. A critical
concept of the model is that each of the rings expands by slowly moving outward and
subsuming locations formerly occupied by a different ring. Each land use invades a new
area and succeeds the previous one.
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Burgess’ model was, and still is, seen by some as oversimplified. In addition to
being an overly simple explanation of the complexities of a city, his concentric ring
model was built solely on observations and work performed in Chicago. Among the
more influential alternatives to Burgess’ model was Homer Hoyt’s sector model of the
city. Whereas Burgess was concerned with the social organization of a city, Hoyt was
more concerned with suburban locations and affluence (Fyfe 2005). Hoyt’s research is
based on data from more than 140 cities across the United States and was performed for
the Federal Housing Administration (Knox et al. 2005). Hoyt’s analysis involves the
mapping of rent values for every residential block in a city (Pacione 2005). Hoyt’s
conclusions incorporate transportation and are directly related to the locations of affluent
neighborhoods.
In Hoyt’s model, seen in Figure 2, the central business district remains the center
of the metropolitan region. Though concentric rings of land use and residential wealth
segregation still exist, they exhibit differences from those of Burgess’ model. Hoyt
posited the wealthiest residents have the greatest choice in where they live. They occupy
more desirable, pricier locations as a result. These locations are far from noisy and
polluted industrial centers. Fast transportation options such as commuter rail or major
roads guide high-wealth growth (Hoyt 1939). Open spaces with natural attractions such
as forests or areas at higher elevations and less prone to flooding also attract high-wealth
residents.
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Legend:
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CBD
Wholesaling and light manufacturing
Low-income residential
Middle-income residential
Upper-income residential
Figure 2
Hoyt’s sector model (Knox et al. 2005)

As high-wealth residents move outward from the city center they leave behind
vacant homes. These homes “filter” down to the next income level. As middle-income
residents move in to these newly vacated homes they also leave behind vacant homes.
Lower-income residents then move in to what was once a middle-income neighborhood.
This filtering of households from one income group down to the next theoretically
continues until the lowest value homes are in such poor shape that nobody is willing to
buy them (Hoyt 1939, Knox et al. 2005, Pacione 2005). High-end commercial services
also follow this trend, but they follow the high-wealth residents rather than attract them in
the first place. In other words those services are followers, not leaders.
These ideas are shown in the visualization of the sector model (Figure 2). The
high-wealth residential zone radiates outward from the CBD in a straight line along some
sort of transportation corridor with easy access to the CBD. The industrial zone, located
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on the opposite end of the city from the high-wealth residential zone, also radiates out
from the CBD. Industrial areas are also located along transportation corridors but instead
along rails and roads more suited for freight rather than commuters. Lower-income
residents occupy the zones alongside the industrial areas as those locations are less
desirable and have been vacated by those of higher socioeconomic status. In some cases,
including the development of shantytowns, high-income residents may have never lived
in some of the low-income areas to begin with (Hoyt 1939). Middle-income residents
predictably fill in the middle spaces between the low and high wealth residential areas.
These locations are essentially in the middle of their life cycles as the high-income
earners have left but the area remains unaffordable to those at the bottom of the
socioeconomic ladder.
Despite a more thorough explanation of patterns in a city, Hoyt’s model also
received criticism. Although Hoyt observed that the widespread popularity of the
automobile may have begun to change the patterns seen in American cities, he continued
to defend his work (Fyfe et al. 2005). The automobile allowed residents more freedom of
movement and opened new locations to development (Dieleman et al. 2004). Land use
became less restricted. Even though his model attempted to address some of the
shortcomings of the concentric ring model, Hoyt’s sector model was also seen as overly
simple (Pacione 2005). In 1945 Chauncy Harris and Edward Ullman published an article
called The Nature of Cities. In it they set forth their multiple-nuclei model. Rather than
being arranged in specific layout, different land uses are located in certain areas based
upon their relationships with other nearby uses (Knox et al. 2005). Harris and Ullman
did not believe cities formed around a single CBD, but that instead urban areas that
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developed around separated nuclei gradually integrate together (Pacione 2005). Cities
and their suburbs specialize in certain activities based on the resources and demand in
their vicinity. Harris and Ullman (1945) point out Miami, with its beaches and pleasant
climate, specializes as a resort town. Suburbs can also specialize in certain functions.
Hamilton (1987) noted that Portland’s western suburbs of Beaverton and Hillsboro are
part of the “Silicon Forest,” specializing in high-tech industry.
Figure 3 shows a generalized diagram of the multiple-nuclei model. The CBD
remains the largest and most visible center in the region. As in both the concentric ring
and sector models, manufacturing areas are adjacent to or somewhere near the CBD and
are surrounded by low-income residential areas. Even with adoption of the automobile
and changes in America’s transportation network during this era, locations near polluting
factories and industrial zones remain the least desirable places for residents. Also similar
to the concentric ring and sector models are the locations of the middle and high-income
residents. The high-income residential zone lies in the contiguous urban area farthest
away from the CBD and is at the opposite end of the urban area from industrial land uses.
Separating the high-income area from the low-income and CBD zones is a large swatch
of middle-income residents. Land uses attract others like themselves while repelling
others (Knox et al. 2005).
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CBD
Wholesale light manufacturing
Low-class residential
Middle-class residential
High-class residential
Heavy manufacturing
Outlying business district
Residential suburb
Industrial suburb
Figure 3
Multiple-nuclei model (Harris et al. 1945)

Hoyt posited that the CBD would gradually move toward and “follow” the highwealth residents as they moved outward. Unlike the older models, the multiple-nuclei
model includes one or more outlying business districts. Here the CBD remains in place.
Instead the business district catering to these residents lies along the boundary between
middle and high-wealth residential areas. These “secondary downtowns” (Garreau 1992)
may duplicate enough functions of the original CBD that some residents may never visit
the original (Knox et al. 2005). These do not necessarily appear spontaneously, but are
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generally anchored by a mall, highway intersection, university, or some other function
of importance (Garreau 1992, Harris et al. 1945).
Specialized suburbs also exist in this model. In the diagram are a residential
suburb and an industrial suburb. Commuting to the main urban area from these suburbs
may be limited despite their economic connections to that nearby urban area.
Improvement of rail lines and use of automobiles contributes to suburbanization in these
locations which may be miles away from the CBD (Harris et al. 1945). Though growth
in locations far from the CBD seems normal today, at the time it was a fairly new
phenomenon.
The multiple-nuclei model contains many elements of today’s cities. Still, this
model met criticism. This one, along with the two that came before it (together known as
the “classic” models), were seen as favoring economic over cultural influences in urban
land use (Pacione 2005). The dramatic expansion of suburbs in following World War II
consumed hundreds of square miles with new housing construction (Knox et al. 2005)
which adjusted urban form. Descriptions of urban form have generally grown more
complex, and terms used in these subsequent descriptions have come to be so numerous
that Lang (2003) identifies over two-hundred in current use.
Among the more notable post-classic models is James Vance’s urban realms
model, a 1964 extension of the multiple-nuclei shown in Figure 4 (Pacione 2005).
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Figure 4
Vance’s urban realms model (Vance 1990)

In it the secondary downtowns and business districts of the multiple-nuclei model
have reached a point where they anchor an urban “realm” of their own. These realms
offer nearly all of the services as the original CBD and have populations of up to a
quarter-million (Knox et al. 2005). They include residential, commercial, and industrial
areas. In essence each realm functions as a separate urban region, anchored upon its own
CBD. In his research Vance noted the original, traditional CBD of San Francisco was
becoming more specialized in financial services and that employment there was
increasing at a slower rate than elsewhere in the Bay Area (Vance 1964). It can be
surmised the original CBD will, in a sense, devolve into a specialized urban realm,
mostly separated from the locations which once called it their anchor. Some realms are
specialized, as in the case of the heavy industrial realm. Each realm has its own shopping

12
centers, and each includes a former satellite of the original CBD which now anchors its
own realm. Though Vance based his research on San Francisco, Brian Godfrey (1995)
studied socioeconomic of the New York area and came to the conclusion the urban
realms model applies there. Carl Abbott (2006) later came to the same conclusion and
noted the model also applies to Chicago. Figure 5 illustrates the urban realms concept
applied to Los Angeles, California.

Figure 5
Urban realms model applied to the Los Angeles, California metropolitan region (Knox et al. 2005)

In 1987 Michael White revisited and revised the Burgess model to incorporate
modern cultural and technological trends (Pacione 2005). Among such trends were
deindustrialization, the rise of a service economy, the move from automobile dominance
to dependence, reduced family sizes, and continued low-density residential development.
Figure 6 shows White’s model. The CBD, or “Core” in the figure, remains the focus of
the region. Images of its skyline represent the region. Large corporations call it their
home. Redevelopment of downtowns has begun and often includes a residential
component.
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Figure 6
White’s model of the twentieth-century city (White 1987)

Burgess’ zone in transition has not been enveloped by CBDs because the CBDs
have grown upward rather than outward with advances in construction technology.
Residential projects there have instead been torn down. Highways have been built
through those locations, and vacant land is relatively abundant there. In this general
location are “pockets of poverty” (White 1987). Residents at the bottom of the
socioeconomic ladder, including homeless, inhabit this area. Housing is likely to be in
poor condition. This zone may not be limited to the central city; some older suburbs may
also have a zone in stagnation (Pacione 2005). Upper-income elite areas tend to
congregate at the suburban fringe in formerly-rural or agricultural areas. Middle-income
residents, as in the other models, occupy the areas between the lower and upper income
residents.
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Missing from the earlier models but present here are the “ethnic enclaves” and
racial components of social geography. Segregation may officially be gone but
congregation remains. In some cases it may be by choice; people want to live near others
like themselves. In other cases this may be due to the relative position of the group in
American society; for instance, recent immigrants may occupy low-income areas which
have always been low-income and in general cannot leave the area. The legacy of
segregation may also be a cause. People who lived in formerly segregated areas may
simply have chosen not to leave. Garreau (1992) notes these aspects in his research,
particularly in regards to his visits to Atlanta suburbs. Though class has become a more
important aspect to new arrivals in Atlanta, large swaths of the city and its suburbs
remain highly segregated racially. Garreau points out Hunter Hill, an affluent suburb, is
nearly all black. Other suburbs feature a nearly all white population. White’s model
acknowledges these ethnic enclaves and the fact they, in addition to class concerns,
influence peoples’ behavior.
Institutions such as universities, hospitals, and large business parks also influence
the land uses around them. A university for instance, may be physically located in an
area that otherwise makes up the zone of stagnation. However, administrators and city
officials are unlikely to let the immediate area around the university decline.
Infrastructure may be better maintained in that area than in others of the city (Pacione
2005). Police may increase patrols in the area, and this may create a pocket of low crime
and relative safety (White 1987). An institution in a wealthier suburb may serve as the
anchor for an edge city or secondary downtown, and thus influence land use in that
location as well. These edge cities, or epicenters as White calls them, also tend to form at
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major highway intersections, and these highway corridors have functionally replaced
Main Streets. Sometimes these edge cities become so large they even overshadow the
original CBD (Knox et al. 2005).
Figure 7 illustrates the Neo-Fordist galactic city. The galactic city can be seen as
an amalgamation of concepts applied in the models already discussed.

Figure 7
The Neo-Fordist galactic city (Knox et al. 2005)

Edge cities and employment areas occur at highway intersections. Residents of
different incomes occupy different locations in the city, with low-income residents
clustered around the CBD and inner city and high-income residents choosing to locate
near their jobs in the high-tech corridor and adjacent areas. Master-planned communities
represent the large swaths of land converted into single-family subdivisions. The
inclusion of an airport and nearby hotels in close proximity to the high-tech corridor are
evidence of the increased importance air travel has in that industry and in today’s
economy in general.
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Portland and “Region 2040”

Portland, Oregon is served by an elected regional government known as Metro.
Metro looks after the region’s land use planning and growth (Gibson et al. 2002). The
agency has adopted a growth concept known as Region 2040, an attempt at planning the
Portland area’s growth until the year 2040. Understanding the urban models previously
described provides a generalized background on urban growth and urban structure which
helps in the analysis of Metro’s growth plans.
Portland is the largest city in Oregon (Census 2010). The urban area as a whole
shares this distinction in the state. Four counties make up the core of this region:
Multnomah, Clackamas, and Washington in Oregon, and Clark in Washington (note that
Clark County does not fall under Metro’s jurisdiction). The west-flowing Columbia
River divides the Washington and Oregon portions of the region while the north-flowing
Willamette River divides the western and eastern portions on the Oregon side. To the
south of the urban area is the Willamette Valley, an agricultural region that also includes
Salem, the state capital. In the United States’ Pacific Northwest, Portland is outranked in
population only by the Seattle metropolitan area.
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Figure 8
Portland metropolitan area in context of the Pacific
Northwest. GIS data accessed from
http://gis.oregon.gov/.

Figure 9
Close-up of Portland metropolitan region;
incorporated cities highlighted in colors. Physically
larger cities are labeled.

Forestry and agriculture were historically the major players in the region’s
economy, but as early as the 1940s the economy was diversifying (Throop 1948).
Though both of those sectors remain important, high-technology firms, services, and
manufacturing have driven much of the region’s economic growth over the past few
decades (Mayer et al. 2004). High-tech, much of which is located in Washington County,
has become so prominent in the region that it has earned the nickname “Silicon Forest”
(Hamilton 1987). Trade, especially of imported automobiles from Asia, has been and
continues to be important as well (Gibson et al. 2002).
Portland has also been recognized as one of the greenest cities in America
(Shandas et al. 2008), and many have lauded the region’s overall quality of life (Yang
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2008). Sustainability is a major goal of Metro and the governments in its jurisdiction,
particularly in the city of Portland itself. The region’s public transportation system has
one the highest ridership rates of commuters in the country, with some of the largest
growth in that rate from 1990-2000 (Jun 2008). Green energy initiatives such as
Beaverton’s solar program (Fong 2011), the rising prominence of ecoroofs (Spolek
2008), and large number of LEED-certified buildings (Allen et al. 2008) contribute to the
region’s green image. Forest Park functions as something of a greenbelt with minimal
development, beginning just west of Downtown Portland and stretching to the northwest
beyond the urbanized area. The Urban Growth Boundary (UGB), enacted as part of a
statewide program in the 1970s (Crowe 2011), clearly demarcates where urban growth
can occur. It separates rural from urban land uses. Among its major goals are the
protection of farmland and natural resources such as forests. Increasingly it has also been
used as a method of urban sprawl prevention and for the protection of the region’s natural
beauty (Wheeler 2003). Portland’s overall planning system is one of the most wellknown and recognized in the United States (Aurand 2010).
Metro’s Region 2040 Growth Concept, the map for which is shown in Appendix
A, has also earned the region a great deal of attention with it already being hailed as part
of the region’s growth management success (Chapman et al. 2004). Enacted in the 1990s
(Song et al. 2004), the plan guides growth of the region to accommodate the one million
more residents expected to move to the area (Redden 2009). Region 2040 calls for
increased density and concentrated development, with the greatest growth directed
toward locations identified as centers while keeping UGB expansions at a minimum.
Transportation plays a key role in determining future growth as most of the growth is
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slated to occur along major transportation corridors (Adler et al. 2004). Metro divides
centers into two types: regional centers and town centers (Metro 2011). The regional
centers are intended to serve hundreds of thousands of people and include a variety of
uses, such as commercial, civic, and cultural institutions. Building construction is
expected to be in the range of two-to-four stories (Metro 2009). Seven regional centers
were initially planned for the region (Metro 2000), but Metro has recently added the
Tanasbourne/Amberglen area as a new regional center (Kane 2010). Eventually Metro
intends for each of these regional centers to be connected to one another via rail service.
Town centers will have some of the functions of regional centers but on a much smaller
scale with a service area radius of two to three miles. Town center construction will be in
the range of one-to-three story buildings with a lower density than in regional centers.
Services will include those geared toward residents’ every day needs (Metro 2009).
Metro aims for each town center to have its own community identity as well as quality
public transportation service. Unlike regional centers, each town center will not be
interconnected to one another but will instead be channeled toward the local regional
center. Ultimately the centers will be relatively self-sufficient with enough jobs, retail,
and residents that most day to day business can be conducted within a matter of a few
blocks (Metro 2010b). Downtown Portland and its environs (among them the South
Waterfront and Lloyd Districts) will remain the focus of the entire region with the highest
density and greatest concentration of civic and cultural services.
Outside of the centers are corridors, Main Streets, and station communities
(Metro 2011). Corridors consist of major roads and transportation routes with high
movement of people and freight. Main Streets have similar functions to town centers but
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are more linear and are more readily connected to the immediate vicinity. Public
transportation is to be readily available on both corridors and Main Streets. Station
communities are centered on light rail stops with small-scale retail stores and will be
accessible to all types of transportation including cars, pedestrians, and bicyclists. The
end result of the plan is a vibrant metropolitan region with a variety of transportation and
housing options for residents and relatively increased density and compact urban form
compared to other American cities. UGB expansion will be limited as the region is
expected to grow up rather than grow out (Mayer et al. 2004).
The design of Region 2040 bears a striking resemblance to the multiple-nuclei
and urban realms models discussed earlier. Despite the dominance of Portland’s
downtown in the region as a whole, the regional centers are expected to become dense
enough and offer enough services that reasons to go to Portland may be diminished.
Beaverton has expressed interest in building a stadium in its own downtown (Schmidt
2009) as well as in building its own performing arts center (Fong 2011b). Prior to the
recent economic downturn, a 17-story tower was even on the books for downtown
Beaverton (Schmidt 2009b). Hillsboro wants the Tanasbourne regional center within its
city boundaries to become a district complete with high-rise, mixed-use towers, its own
version of Portland’s park blocks, and a light-rail extension (Hillsboro 2010). As these
regional centers develop they will serve as the centers of their local urban realm with
jobs, residents, entertainment, and government services.
This will dramatically change Portland’s urban form. In 1948 Vincent Throop
studied the region and determined it exhibited a concentric ring layout with extensions
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along highways that radiated out from the central city. A diagram of his findings is
shown in Figure 10.

Figure 10
Throop’s 1948 diagram of the Portland metropolitan region

Most local suburbs in existence today had populations far eclipsed by Portland
itself; Gresham, which has over 100,000 residents today (Census 2010), had fewer than
2,000 at the time of Throop’s study. Portland had more than 300,000, a level over 16
times as high as Vancouver, the region’s second largest city at the time. The suburbs
were noted to specialize in only one area, and Throop points out in many cases the
suburbs had only a small economic area that combined commercial and industrial uses.
Agriculture remained an important part of the region’s economy in locations where today
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it no longer exists. The historic urban form Throop observed can no longer describe
Portland as it will exist if the Region 2040 plans come to fruition.
It is important, however, to note Clark County, Washington’s presence in the
region. Metro’s jurisdiction extends only to locales within the state of Oregon (Gibson et
al. 2002). Land use laws in Washington differ from those in Oregon. Vancouver is the
largest city in Clark County (Census 2010). It is the second largest jurisdiction in the
metropolitan region following Portland and the fourth largest in all of Washington
(Census 2010). Despite this, coordination with Metro is relatively limited. Coordination
is increasing, however, particularly in regards to the Columbia River Project, an
expansion of Interstate 5 over the Columbia River which is scheduled to include an
extension of TriMet light rail from Portland into Vancouver’s downtown core (CRC
2010). Metro also only has jurisdiction over the cities included within the greater
Portland UGB. Neighboring cities in Oregon, including Canby, North Plains, and even
the state capitol of Salem (within less than an hour’s drive of Portland) have varied levels
of coordination with Metro, ranging from none at all to close cooperation.
In Region 2040 Metro identifies Vancouver as a smaller central city with regional
centers of its own, but Vancouver’s website includes virtually no information on the
growth concept. The city’s own plans make only passing mention of Metro’s
designation. Instead Vancouver has identified fifteen centers and corridors of its own
with a major focus on its downtown (City of Vancouver 2004). These locations,
identified as urban activity centers, will feature compact mixed-use development,
increased transportation options and accessibility, and investment in public facilities and
amenities. Vancouver’s 2007 monitoring report identifies two of the fifteen urban
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activity centers which now have developed and adopted plans (City of Vancouver
2007). The report notes the downtown Vancouver plan was highly successful with
thousands of jobs and residents and a new hotel, conference center, and office building.
That plan has been expanded to include more of the surrounding area. The report also
notes though that the plan for the Fourth Plain Corridor Subarea is too new to “accurately
measure its success.” A 2011 plan update was scheduled, but the official website has not
been updated since late 2009 (Vancouver 2011).
However, the growth concepts and plans called for by Metro and Vancouver do
not always represent reality on the ground. In his book Shaping Suburbia, Paul Lewis
identifies “major business centers” in the region (Lewis 1996). Washington Square and
Clackamas Town Center appear on his map as well as on Metro’s as regional centers.
However, other locations Lewis identifies such as Jantzen Beach appear on Metro’s map
as only a small station community. Metro’s map includes the downtowns of both
Beaverton and Hillsboro as regional centers, though Lewis makes little mention of them.
Lewis’ work was published in 1996 at roughly the same time Region 2040 was
developed, pointing to significant differences between on-the-ground observations and
regional plans.
Others have also noticed these differences. In Edge City Garreau broadly defines
the Sunset Corridor and Beaverton-Tigard-Tualatin as edge cities (Garreau 1992) but
does not specifically identify locations within that corridor. Arthur Nelson however
identifies Washington Square as an edge city using Garreau’s criteria (Nelson 1993). The
city of Hillsboro plans a large, mixed-use development in its Amberglen neighborhood
south of the Streets of Tanasbourne shopping mall (Hillsboro 2010). The district,
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envisioned as a regional urban center complete with high-rise buildings and a possible
MAX Red Line extension, was initially absent from Metro’s Region 2040 plans. When
the plan was created Tanasbourne began as a town center but has since been upgraded to
a regional center. Lee (2007) studied the urban form of six U.S. metropolitan areas
including Portland. His findings indicate that in Portland jobs both decentralized and
dispersed between 1980 and 2000, creating an “edgeless city” contrary to Metro’s goal of
focusing growth in centers. He suspects Portland’s planning regime has been more
effective at promoting compact residential rather than commercial growth.
Wheeler (2003), while including the Region 2040 map in his analysis but making
only passing mention of it specifically, points out New Urbanist projects such as Orenco
Station in Hillsboro meet with limited success due to the fact they are surrounded by
typical automobile-dependent suburbs. The Portland Urban Growth Boundary was
initially set so far out from existing development that development within it was built as
typical low-density sprawl. Reconciling differing urban forms poses a challenge for
Metro despite mandates for maximum block sizes, minimum levels of street connectivity,
and other amenities in new development.
Although specifics of Region 2040 may not exactly fit Metro’s map, Dieleman et
al. (2004) point out Portland has indeed grown in a more compact manner than other
American cities. They attribute this difference largely to transportation and TransitOriented Development, a type of development focused on non-car-based transportation
alternatives with concentrations of jobs, services, and residents at transit stops. In
analyzing use of transit at such developments Dill (2008) discovered residents in such
locations were using transit more than they had previously, but she acknowledged the
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possibility of response bias to her survey. She also noted residents who had free and
easy access to parking at their school, workplace, or other destinations were less likely to
use public transportation. This reinforces Wheeler’s (2003) belief that Metro’s goals are
more difficult given existing land use in the region. Song et al. (2004) conducted an
analysis of neighborhoods in Washington County and discovered neighborhoods are
growing denser and better internally connected streetwise, suggesting the urban form is
indeed undergoing slow change. Still, Jun (2008) asserts that analysis of specific growth
policies aimed at reducing automobile dependence in the Portland area is limited, citing a
significant gap in the literature.
Metro claims the best centers are intentional. They “don’t just happen” (Metro
2010). Collaboration between different parties and continued investment combine to
create these places. However, journalist Alex Marshall disagrees. By setting out to
protect rural and undeveloped lands from urbanization through the strict land-use laws in
effect today, Oregonians inadvertently set the stage for healthy and vibrant urban spaces
(Marshall 2000). Growth boundaries and related policies forced development back
inward toward downtown and intensified suburbs’ relationships with Portland. This,
combined with market forces, resulted in numerous active neighborhoods like Northwest
23rd and the Hawthorne District. Considering this alongside discrepancies between
Metro’s plans and reality on the ground indicates planning might play less of a role than
Metro believes.
Metro has conducted only limited analysis of progress towards meeting the 2040
plans, most of which has only occurred within the past five years. Only now is Metro
shifting its focus towards the plan (Institute 2009). Current data and reports provide
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incomplete pictures of 2040 progress. In January 2009, the State of the Centers report
was released which describes each center identified in Region 2040 and inventories the
amenities available in each (Metro 2009). Examples of counted amenities include fast
food restaurants, clothing stores, and wine bars. The related Urban Living Infrastructure
Report identified various amenities as contributing to more active and vibrant locations,
creating an “urban experience,” and increasing local property values (Johnson-Gardner
2007). However, the State of the Centers report does little more than provide a numbered
list of those amenities and other basic information, including population per acre and
median household income. The report does not explicitly spell out connections between
the counted amenities and Region 2040 centers. The problem is any large strip mall or
shopping mall could fit the report’s definition of a center, while locations exhibiting
characteristics of Metro’s desired built environment may not. This means a single-story
shopping center with abundant parking, drive-thru restaurants, clothing stores, grocery
stores, and a WalMart might be identified by Metro as a regional center using this
criteria. However, a multi-story mixed-use development with easy public transportation
access, high walkability, but fewer restaurants or stores might not be. Additionally,
Metro analyses have focused almost exclusively on centers. Reports regarding corridors,
Main Streets, and other categories identified in Region 2040 appears limited to sporadic
information on individual projects.
A centers and corridors report was released in November 2009. It acknowledges
development expected with the plan has not materialized as quickly as hoped. The report
underscored the importance of the economy and market forces in paving the way for
development and was written to generate recommendations and strategies for overcoming
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barriers to developing the region’s centers and corridors (Institute 2009). Metro’s
2004 Performance Measures Report also attempts to analyze progress toward Region
2040, but its analysis of centers is extremely limited. The report includes measurements
such as academic performance and population change in the region’s cities, but these
measurements have little relevance in analyzing the centers’ development progress.
Variables such as employment or new construction are tracked for entire cities and
counties, but data are not broken down to an individual center (Metro 2004).
Most maps in these reports and in others omit Vancouver and neighboring
jurisdictions entirely. As part of the plan Metro does coordinate with neighboring
municipalities to direct some growth to those locations, but it does not have jurisdiction
over them. Nevertheless, the omission represents a significant gap in knowledge and
coordination in achieving the Region 2040 plans. Metro’s growing focus on its centers
and corridors ignores locations outside the centers’ boundaries, the area of which
represents the majority of the region. The State of the Centers report acknowledges, for
instance, that the Happy Valley town center does not exist on the ground yet (Metro
2009). While not identifying any local alternatives which could serve as a town center, in
2011 Metro did adopt Happy Valley’s recommendation to move the designated center to
a new location. Because of the lack of publicly released data and reports, the Portland
metropolitan landscape may include centers and locations of high density which the
Region 2040 plan does not acknowledge.
Placing a dot on a map where Metro wants a center may not accurately represent
where a local center has actually begun to form and thus, where higher potential for the
development Metro seeks already exists. Metro’s late attempts to assemble data about its
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plan hint development potential was misidentified and market forces misunderstood
when drafting the plan. This sentiment is echoed by Redden (2009) who believes the
2040 concept does not work and who quotes a Metro councilor as saying that putting
“blobs” on a map does not make things happen.
This study focuses on Washington County. Much of the existing literature about
the Portland region is based almost exclusively on the city of Portland with minimal
acknowledgement of surrounding areas. It has been well-established that downtown
Portland serves as the center of the metropolitan region. It continues to grow and serve
as a major transportation and cultural hub, with all light-rail lines converging in
downtown and attractions such as Jeld-Wen Park and the Portland Art Museum calling it
home.
However, data from the 2010 Census show the suburban counties of Washington
and Clackamas, Oregon together have a higher population than Multnomah County,
home to Portland. Including Clark County, Washington puts the population of the
suburban counties well beyond that of Portland (Census 2010). The faster growth of
Portland’s suburbs compared to the core city is not unique to the region; this phenomenon
has been observed throughout the United States (Lang et al. 2007). Given that the
suburban counties in the area generally have greater rates of growth as well as greater
growth in absolute population numbers, a focus on these places instead of Portland seems
a logical decision.
So why then, choose to study Washington County? Of the four-county
metropolitan area, Washington County had the greatest increase in population between
2000 and 2010. The county is home to Nike World Headquarters. The term “Silicon
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Forest” is often applied to Washington County due to the prominence of many hightech industries in the area (Wollner 2011); Genentech, Intel, and SolarWorld are only a
handful of the many companies with operations in the area. There are many major
shopping malls such as Washington Square and the Streets of Tanasbourne. The region’s
highest concentration of Asians lives in the Bethany and western Beaverton
neighborhoods (Hannah-Jones 2011), and overall diversity of the county’s major cities
(Hillsboro, Beaverton) surpasses that of Portland (Kost 2010). New Urbanism and smart
growth have found a local audience with Orenco Station and planned development in
Hillsboro (Parks 2011b) and Forest Grove (Parks 2011a).
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Data

A logical question to ask at this point is whether or not Region 2040 is indeed
coming to fruition. Do Metro’s plans match reality on the ground? What might explain
those results? The first step is to determine what variables might contribute to a center’s
development and whether available data allow for those variables to be analyzed.
Based on the urban models explained earlier, CBDs have historically had the
highest land values in a region. Regional centers, which should have the same type of
development as CBDs but on a smaller scale, are likely to exhibit the same characteristic.
Thus, land value is a key variable of interest. The models also show that these areas are
located in places with easily accessible transportation, whether it be a freeway junction or
a convergence of streetcar lines. Accessibility, then, is another variable of interest.
Accessibility can be measured through public transportation and road network data.
Public transportation data indicate the locations of bus and rail stops, while street-level
data can be used to generate a map of street intersections. A larger number of
intersections should indicate a more walkable environment. CBDs and other commercial
nodes, plus the higher-density Metro calls for in its centers, indicate building volume
should also be a variable. Clusters of larger buildings are likely to indicate the location
of a center. Metro calls for its centers to include primarily residential and commercial
land uses, so the above data would be narrowed down to those uses where necessary.
Overall, the hypothesis of the study is that the variables listed below contribute to the
growth of regional centers:


Street intersections
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Public transportation availability



Building volume



Land value

To determine the hypothesis’ validity certain steps must be taken. The variables
listed above must be mapped to locate potential regional centers. Data for these variables
exist for the years 2000 and 2010; the locations of centers will be mapped for both years.
Because the hypothesis states those variables contribute to centers’ growth, the change in
those variables over the ten year period will be mapped. If the change is greatest where
the centers exist in 2010, this will verify the hypothesis. If change occurred outside of
those centers instead, this indicates that variables other than these ones contributed to the
centers’ growth. This methodology is explained in much greater detail later in this report.
Metro’s regional centers in Washington County include downtown Hillsboro,
downtown Beaverton, Tanasbourne/Amberglen, and Washington Square (Metro 2011b).
Prior to the research it was believed Washington Square and Tanasbourne would be
confirmed as centers. The office complexes at the Interstate 5 and Highway 217
interchange were expected to show up as well, as were the medical complexes at the
intersections of Highway 26 and 217. Nike Headquarters, located between Beaverton
and Tanasbourne was also expected to show up as a center in the GIS analysis due to its
immense size and presumably very high land values. Beaverton and Hillsboro, without
the major shopping malls or office complexes, were not expected to be confirmed as
regional centers.
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Methodology

The central question of this research involves regional centers and what
contributes to their development. Where are these centers, have they developed in the
locations of Metro’s choosing, and thus do the selected criteria form a good model of
potential center location? In order to generate an answer it becomes necessary to break
the research down into pieces which can then be further broken down into subsequent
components, or steps, to follow. Overall there are two major pieces to the research:
analysis using Geographic Information Systems (GIS) software and field visits to
locations the GIS results identify as regional centers.
Critical to this study is the use of ArcGIS’s kernel density tool. Kernel density
was used by Thurstain-Goodwin et al. (2000) in their own study of centers in the London,
England area. The tool was used to identify generalized town centers in the metropolitan
region. High-resolution data, available for the Portland area, introduce a level of
granularity and complexity that makes analysis of overall trends and patterns difficult.
Kernel density, explained more thoroughly below, helps make the data more manageable
and produces legible results.
Kernel density surfaces are raster, cell-based outputs in ArcMap used to represent
the density of a given feature. The Kernel Density function in ArcMap can be used with
either point or line features and may be weighted with a user-specified field. The
function uses a user-specified search radius which tells the program how far from a point
or line to look when calculating density. During the calculation each input feature is
examined and its reach extended to the user-specified search radius distance. Once each

33
feature has been extended in this manner the program counts the number of features
appearing in each raster cell. If a weight field was specified, the program counts each
feature based on the number found in the weight field (ESRI 2010).
In other words, imagine three apartment buildings standing 500 feet apart from
each other. One building has ten people living in it. Another has twenty people living in
it, and the third has thirty residents. A density tool could be used to map the population
density of this hypothetical apartment complex. The three buildings would be the input
points into a density tool. The number of residents would serve as the weight function.
A user could specify a search radius of a quarter-mile for example. Assuming each raster
cell, or pixel, on this map equaled an area of one square foot, the tool would look at each
square foot and calculate the population density at that location. For instance, the
building with ten residents would be counted ten times in every cell within a quarter-mile
of the building. The second building would be counted twenty times and the third
building thirty. For cells where the quarter-mile radius overlaps, the numbers would be
added together. If all three population areas overlap in a central area, those cells will
have a value of sixty residents. While the actual kernel density function is based on a
quadratic equation (ESRI, 2010), the above example illustrates the concept behind it.
The GIS analysis was performed in ArcMap Version 10. To simplify and better
organize the analysis the model shown in Appendix B was constructed and used. Data
used in the analysis comes exclusively from Metro’s Regional Land Information System
(RLIS) files. These data are updated and released quarterly (Metro 2011c). Portland
State University (PSU) has a subscription to the RLIS data and downloads it onto its
servers upon release. The RLIS files can be accessed for free by students or faculty of
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the university. Some, but not all, of the RLIS data are now available through Metro’s
website as well, but this service was not used during the course of this research.
Region 2040 was finalized in 1997 (Wheeler 2003). PSU does not have access to
quarterly RLIS data prior to February 2002, however, there is an RLIS dataset from
November 2000. A small amount of data from the year 1996 are also available, but the
data are limited to taxlots and is not in an ArcMap-readable format, limiting their
usefulness. The decision was made to use RLIS data from November 2000 and
November 2010. This allows for an analysis of change in Washington County over the
course of a ten-year period which in turn allows for an analysis of whether the selected
variables did indeed contribute to the formation of centers.
Specific shapefiles of interest from the RLIS data include those for taxlots, public
transportation, roads, and building volume. Each of these is available for both the 2000
and 2010 data with the exception of building volume, which is only available for 2010.
The building volume data do, however, include the year of construction for many
buildings. Because that information exists, buildings constructed after the year 2000 can
be removed from the analysis to create a de-facto shapefile of building volume for the
November 2000 data.
Kernel density surfaces were created for each of the four variables of interest
using a variety of parameters. All kernel density operations were performed twice, once
using a half-mile search radius and a second time using a one-mile radius. Performing
the operation using the two distances allows the results to be compared to determine
which radius is better suited to the analysis. All data were limited to Washington County
by means of either clipping the data or by using the select by location tool.
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Determining the density of street intersections was perhaps the simplest
operation. First, copies of the street layers from 2000 and 2010 were made. The
Intersect tool was used to intersect the original layer and the copy together, resulting in a
new shapefile consisting of points at the street intersections. These points were then used
as inputs in the Kernel Density tool to generate the density surfaces.
Data for TriMet’s bus and rail lines are available as well. Point data for the stops
are used instead of data for the lines themselves because the mere presence of a line does
not add to a city’s transportation arsenal without a stop to pick up and drop off
passengers. A new field was added to the transit shapefiles for the purpose of creating a
weight to use in density analysis. Bus stops were provided with a weight of “1” while
rail stops were given a “2.” The rail stops were doubled in weight compared to bus stops
because rail is seen as a more permanent investment in a region’s infrastructure. Rail
routes also tend to be easier to understand than bus routes, and many TriMet bus routes
feed directly into the rail system, making the rail system a critical piece of the region’s
public transportation. The resulting stop points were used as inputs in the Kernel Density
tool weighted based on the type of transit stop.
Building volume data and taxlot data are both more complex. The building
volume data are only available in the November 2010 RLIS release, but it contains data
for every building within Metro’s jurisdiction. The data contains a “YEAR_BUILT” field
for the date each building was constructed. To include this data for the year-2000
analysis, anything built after the year 2000 was removed from the data. The Select by
Attribute tool was used to remove buildings without data (a value of zero) and those
greater than 2000. The result served as a proxy for November 2000. The data were then
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converted into point format because the polygon format it comes in cannot be used
with the kernel density tool. The points for the November 2000 data and for the original
full dataset were used as inputs in the Kernel Density tool, weighted by the total building
volume (the “VOLUME” field in the data).
Taxlot data include a field for each lot’s designated land use. This allows the data
to be separated into multiple categories through the use of the Select by Attribute tool.
The first category was limited to multi-family residential (MFR) taxlots and the second to
commercial (COM) taxlots. These two categories were created because of Metro’s desire
to include those types of land uses in its centers. In addition to land use, the taxlot data
also include information on each lot’s value. One field provides the lot’s land value, a
second the value of any buildings or improvements on the site, and a third the total value
of those first two categories combined. After converting the taxlot shapefiles for the
different types of land uses from polygon to point using the Feature to Point tool, the
resulting points were used as inputs in the Kernel Density tool with the total value of the
taxlots (TOTALVAL field) serving as the weight value. The entire process was repeated
using different criteria, however. Because the data also include the area of each taxlot, a
new field for the value per square foot was added. The Field Calculator was used to
divide the total value of each taxlot by the respective taxlot’s area. After this was
completed, the steps described earlier in the paragraph were repeated. This time,
however, the value-per-square-foot field served as the weight value in the Kernel Density
tool. Performing the operation twice using the two different weight fields provides a
comparison between two different methods of measuring land value.
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Generating the maps from the methods provided above concludes the first part
of the GIS analysis. The second piece of the research involves field research to locations
identified as potential centers in that analysis. All density surfaces were mapped using
five-category equal intervals, ranging from no/very low density to very high density. To
determine the locations to visit each map was examined, and all locations exhibiting the
highest density category were tallied in a spreadsheet. Ultimately four equations were
used to generate a list of center candidates. The one-mile surfaces were used due to the
more generalized results they produced and larger areas they identified. The tallies for
the public transportation, intersection, building volume, and taxlot values were added
together to determine which locations appeared most often in the maps. Initially all
appearances in the highest category were going to be tallied with a value of “2” and
locations appearing in the second-highest category a “1.” However, the latter tally was
abandoned as the sheer number of locations in that category proved extremely high, and
regional centers should theoretically show stronger results. Despite this all appearances
in the top category were still given a value of “2” instead of “1” for greater legibility.
Tally Equations (A = Appearance in specified map):


2[A, 2000(Transit + Intersection + Building Volume + MFR total value + COM total value) ]



2[A, 2000(Transit + Intersection + Building Volume + MFR value per square foot + COM value per
square foot)

]



2[A, 2010(Transit + Intersection + Building Volume + MFR total value + COM total value) ]



2[A, 2010(Transit + Intersection + Building Volume + MFR value per square foot + COM value per
square foot)

]
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The tally methodology is an adaptation of that used by Ian McHarg in Design
with Nature (1992). His studies, which took place prior to the advent of GIS, used maps
printed on transparency sheets. To determine the suitability of a site for urbanization
multiple criteria were mapped. Scenic values, floodplains, and soils are three of the
many variables he used in his studies. Each was mapped on its own transparency with
regards to urbanization suitability. For example, building in a floodplain was ill-advised
in his criteria (and is frankly ill-advised in general), so the floodplain map could have two
categories: suitable for construction or not suitable for construction. Unsuitable locations
were mapped in a darker color. When placing each of the transparencies on top of one
another, the most suitable locations for urban development would be lightest. The tally
accomplishes the same result. Locations appearing on the maps will be symbolized using
a darker color; if Location A is a center then Location A will be in a darker color.
Marking how often each location appears in the darkest colors merely moves the results
off the map and into a spreadsheet for clearer analysis. Each map, akin to each of
McHarg’s transparencies, has its results added together to create a final score, akin to
McHarg’s composite maps. This methodology is used for two major reasons. One is the
difficulty of using transparency levels in ArcGIS software. Transparency levels for
layers can be adjusted, but with multiple layers on top of one another some of the layers
on the “bottom” become blocked from view. Thus, the transparency levels in the
software do not show an actual composite map on the screen. Further, ArcGIS has a
raster calculator function that can be used to add raster values such as those from the
density maps generated here. Though the raw values can be summed together to create a
new map, the new values are meaningless. In this case, a density map of road
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intersections added to a density map of building volume would create a map that
simply doesn’t provide real-world information. One intersection would have a raster
value of one. A $150,000 house adjacent to that intersection would have a raster value of
150,000. Using the raster calculator, the local area would have a raster value of 150,001.
As a result, the raster calculator cannot provide meaningful information unless different
data are in the same unit of measurement or can be normalized using a logarithmic
function.
Field visits included two components: extensive photography of the area and field
observation. Each location was visited once during the afternoon when activity was
expected to be highest. Photography involved both driving and walking around the
locations. Buildings, people, roads, and anything else of interest were photographed.
Field observations involved rating aspects of the locations such as the level of pedestrian
traffic, level of vehicle traffic, and how safe the area felt. Ratings ranged from “1” to
“5,” with a five being a higher amount of the variable in question. In other words a
location with very low or nonexistent pedestrian traffic would receive a one while a
location with a high level of such traffic would receive a five. On rare occasions a score
of zero was given due to a complete lack of the variable in question. The template for the
recording field observations is provided in Table 1.
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Location
Date

Day of Week

Time

Weather

Gathering place
Civic institutions
Perceived density
Perceived safety
Pedestrian traffic
Vehicle traffic
Ease of navigation
Feels like a “center”
Other observations/comments on back of sheet
Table 1
Field observation sheet template

Because time-travel remains impossible the field observations were not conducted
for the year 2000. Determination of which locations were regional centers in 2000 was
made strictly based on the results of the initial GIS analysis. For 2010 the field visit
ratings were entered into a spreadsheet, and final scores for each location visited were
summed based on the scores for each variable. However, determination of these scores
was purely subjective and features variability depending on the time the location was
visited. Thus, a second chart was generated which ranks the locations compared to each
other independent from the scores in the first chart. Each of the eight locations visited
was ranked from one through eight, with lower scores being more indicative of a regional
center. In this case, possible scores range from eight to sixty-four. Analyzing the visits
in this manner helps remove some of the subjectivity; depending on the observer’s mood,
a score of “3” one day might earn a “2” on another day or at another location. Looking
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back on the visits after the fact allows the locations to be compared directly and ranked
accordingly, thus avoiding some of the score problems.
After the final list of centers was compiled the last portion of analysis could
ensue. ArcMap was again employed at this stage. At this point the density surfaces were
re-examined. When calculating density surfaces ArcMap generates a value for each
raster cell which makes it possible to perform mathematical operations on one or more
such surface (ESRI 2010). The Raster Calculator function was used to subtract year2000 surfaces from 2010 results for each of the variables suspected of contributing to
center formation. For example, the public transportation density surface for 2000 was
subtracted from that of 2010 to create a third surface that shows the location of public
transportation density change over time. By tallying the locations where change occurred
it can be determined whether or not these particular variables contributed to the formation
of observed regional centers. To confirm the hypothesis, the change in these variables
should be greatest at locations where centers were observed in 2010 but not necessarily in
2000. Observing change in locations other than these disproves the hypothesis.
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Results

The first GIS analysis involved mapping the variables suspected of being
indicators of a regional center. The following pages include these maps with
interpretation. Only density maps generated using a one-mile search radius are included;
the half-mile maps were very focused and did not yield a generalized surface that allowed
for a center to be identified. Because of the nature of kernel density, the numerical values
will not make much sense; they are calculated using the square foot as the unit of
measurement. The maps show relative density, and thus the trend they show is more
important than the specific values at any one point. Locations outside of the mapped area
displayed negligible density results.
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Figure 11
Density of Road Intersections, November 2000

The density of road intersections in the year 2000 was highest in central
Beaverton, downtown Hillsboro, and Cornelius. Beaverton and Hillsboro are designated
as regional centers by Metro, but Cornelius was only recently designated as a town
center. Washington Square and Tanasbourne have relatively low intersection density,
and Nike World Headquarters forms a notable hole in the density fabric.
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Figure 12
Density of Road Intersections, November 2010

Street intersection density appeared to increase between 2000 and 2010.
Beaverton, Hillsboro, and Cornelius continue to exhibit relatively high density, but their
relative dominance is decreased in light of the fact many other locations join them in the
highest density category. Among these locations are Bethany and Orenco, both classified
as town centers by Metro. Washington Square and Nike World Headquarters continue to
show pockets of relatively low density in the region.
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Figure 13
Density of TriMet Public Transportation, November 2000

Beaverton was a strong focus of public transportation in the year 2000. Its
dominance in the county was unsurpassed by any other location; no other location
appeared in either the top or second-highest density categories.
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Figure 14
Density of TriMet Public Transportation, November 2010

Beaverton’s dominance in public transportation continues to the present day.
Washington Square, another location designated by Metro as a regional center, has now
reached the second-highest density category but still does not exhibit the level of
transportation accessibility Beaverton does.
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Figure 15
Density of Building Volume, November 2000

Using available data, the highest building volumes are concentrated in Bethany
(designated a town center by Metro) and the southern Murray Road corridor. Two much
smaller pockets in the highest density category exist at Jackson School Road in northern
Hillsboro and along Rock Road in northwestern Aloha. No locations Metro considers
regional centers appear in the highest category of this map.
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Figure 16
Density of Building Volume, November 2010

Washington Square most directly exhibits the highest density of building volume
in 2010. An Intel plant north of Orenco and the general area southeast of downtown
Beaverton also exhibit high density, as does a small area west of Tualatin.
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Figure 17
Density of Total Value of Commercial Taxlots, November 2000

Washington Square showed the highest density for commercial taxlot value in
2000. No other locations exhibited density in either the highest or second-highest density
categories, and only Beaverton sits in the middle category.
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Figure 18
Density of Total Value of Commercial Taxlots, November 2010

When mapping the total value of commercial taxlots, Washington Square
undeniably shows the highest density in the county. No other location shares its position
in the highest density category, although unlike in 2000, a handful of locations are in the
second-highest category. Beaverton, Bridgeport, Nike World Headquarters, and
Tanasbourne may be emerging centers based on this criteria.
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Figure 19
Density of Total Value of Multi-Family Residential Taxlots, November 2000

Density of multi-family residential taxlots in 2000 was concentrated in
Tanasbourne and the area between Aloha and Beaverton. Murrayhill and King City may
have been emerging centers using this criteria.
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Figure 20
Density of Total Value of Multi-Family Residential Taxlots, November 2010

The 2010 map of multi-family residential taxlot value is generally similar to that
of 2000 but has some significant differences. Tanasbourne continues to occupy the
highest density category but is now joined by Murrayhill. The location between Aloha
and Beaverton now shows much lower relative density. Orenco now sits in the secondhighest category, the only location to do so.
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Figure 21
Density of Value per Square Foot of Commercial Taxlots, November 2000

Using the value per square foot of commercial taxlots, Beaverton, Hillsboro, and
Washington Square emerge as regional centers. All three of them are also designated as
regional centers by Metro. The fourth regional center designated by Metro, Tanasbourne,
was not considered a regional center at the time – and also does not appear in this map.
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Figure 22
Density of Value per Square Foot of Commercial Taxlots, November 2010

For 2010, Beaverton and Hillsboro have the highest density of commercial taxlots
weighted based on their value per square foot. No locations are in the second-highest
density category, including Washington Square, which is considered a regional center
using this criteria for the year 2000.
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Figure 23
Density of Value per Square Foot of Multi-Family Residential Taxlots, November 2000

Using the value per square foot of multi-family residential taxlots, only King City
shows up as a potential regional center. No other location in the county shows up in any
of the density categories.
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Figure 24
Density of Value per Square Foot of Multi-Family Residential Taxlots, November 2010

For 2010, the map of multi-family residential taxlots weighted on their value per
square foot shows Cedar Mill, Quatama, and Orenco as potential regional centers.
Quatama is officially a part of the Tanasbourne center. The proximity of Orenco and
Tanasbourne creates a large blob on the map where their densities bleed into one another.
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Appendix C includes tallies of location appearances in the previous maps. For
each location that exhibited density in the highest category, a score of “2” was given for
that category. For example, if downtown Portland appeared on a map at the highest
possible public transportation density, then for the public transportation category
downtown Portland would receive a score of “2.” Its scores for each category would be
added together to generate its final composite score.
For the year-2000 maps Beaverton and Hillsboro were the only two locations to
achieve an appearance score greater than “2.” In other words, those were the only two
locations to appear in more than one map which makes them the most likely candidates
for regional centers. As stated before field visits for the year 2000 cannot be conducted.
Because of this the initial GIS analysis is the only one which can be performed for that
date, making Beaverton and Hillsboro the de facto regional centers in existence at that
time. Other locations which reached a score of “2” may have been emerging regional
centers or more closely matched Metro’s town center rather than regional center
designation.
Some change in the appearance scores is observed for the year 2010. Both
Beaverton and Hillsboro remain regional centers based on their scores here, but they are
joined by Washington Square, Murrayhill, and Orenco. As a result each of these five
locations was selected for a field visit.
Three other locations were selected for field visits. Tanasbourne was chosen
because Metro now considers it a regional center. Bridgeport, located in the southern
urbanized portion of the county, is an area undergoing extensive redevelopment. It
includes a newly constructed outdoor shopping mall with revenue per square foot among
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the top five percent of all national shopping malls (Culverwell 2007), and signs on
Interstate 5 mention the location by name, so Bridgeport was also chosen for a field visit
despite not appearing in any of the GIS maps. Bethany appeared in only a single map but
was chosen for a visit as well. It has experienced rapid growth in a previously
undeveloped area and has been a center of controversy surrounding local road expansions
and possible extensions of the UGB (Parks 2011c, Tims 2011). Most of the urbanized
area north of Highway 26 and Cornell Road consists exclusively of single-family
residential development, whereas Bethany includes other land uses. Its status as a Metro
designated town center also supports including it in the potential regional center list.
Furthermore, each of these three locations (Tanasbourne, Bridgeport, and
Bethany) include development following the tenets of New Urbanism and smart growth.
The terms, often used interchangeably despite their somewhat different origins, are both
used to describe compact and dense development with a mix of uses, easy access to
public transportation, and walkability. These goals are intended to improve
neighborhood design in an effort to reduce the environmental impact and other negative
consequences of sprawl (Hanlon et al, 2010; Song 2005). The Streets of Tanasbourne
and Bridgeport Village shopping malls, as well as the Bethany center, are each attempts
at constructing new commercial centers based on smart growth principles. Including
these locations in the field visits allows the results of these efforts to be examined in the
context of Metro’s Region 2040 plan.
A few locations appeared on the maps but had their scores added into those for
other places. For example, the Intel plant west of Cornelius Pass Road in Hillsboro had
its scores added to Orenco’s because the plant lies across the street from Orenco Station.
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There were four locations which had their scores added in this manner. The charts in
Appendix C include details of which locations’ scores were added to others.
After visiting the sites identified in the GIS research, the scores from the field
visits were organized into the “Field observation scores” table shown in Table 2. Higher
scores indicate a better performance; for example, the safety category would include a
“1” if a location felt very unsafe and a “5” if it felt safe. Using this data, Bethany and
Hillsboro are those most likely to be a center. Murrayhill, Tanasbourne, and Washington
Square – the latter two of which are designated as regional centers by Metro – performed

Civic Institutions

Density (Perceived)

Safety (Perceived)

Pedestrian Traffic

Vehicle Traffic

Ease of Navigation

Feels like a "center"

Total

Field observation
scores
Beaverton
Bethany
Bridgeport
Hillsboro
Murrayhill
Orenco
Tanasbourne
Washington
Square
Average

Gathering Place

poorly using this criteria.

3
3
3
3
2
2
2

5
3
0
5
1
0
1

3
4
2
3
2
3
3

3
5
5
3
5
5
5

3
3
3
3
2
2
2

5
4
4
4
4
4
3

2
5
5
5
3
4
3

3
4
2
4
1
4
2

27
31
24
30
20
24
21

1
2

1
2

3
3

4
4

2
3

5
4

2
4

3
3

21
25

Table 2
Scores from the field observations are shown in this table. Murrayhill’s score of 20 makes it least
indicative of a regional center, while Bethany’s score of 31 makes it most likely to be a regional center
based on these numbers.

Because the observation ratings in the may not be the best for comparison
purposes, each center visited was also ranked by category. For example, the location
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with the most civic institutions was given a rank of “1” while the location with the
fewest was given a rank of “8” as there were eight centers studied. Arranging the scores
in this fashion resulted in the “Ranked scores” table (Table 3). In this case, lower scores
are more indicative of being a regional center. Hillsboro and Beaverton had the best

Civic Institutions

Density (Perceived)

Safety (Perceived)

Pedestrian Traffic

Vehicle Traffic

Ease of Navigation

Feels like a "center"

Total

Ranked scores
Beaverton
Bethany
Bridgeport
Hillsboro
Murrayhill
Orenco
Tanasbourne
Washington
Square
Average

Gathering Place

scores, while Bridgeport and Murrayhill the worst.

1
7
4
2
6
3
5

2
3
8
1
7
5
4

5
2
8
4
6
3
7

8
1
2
7
4
3
5

1
3
6
2
5
7
4

2
8
7
4
5
6
3

6
3
4
1
5
2
7

3
4
7
2
8
6
5

28
31
46
23
46
35
40

8

6

1

6

8

1

8

1

39
36

Table 3
Each location visited was ranked relative to one another, as shown in this table. Murrayhill and
Bridgeport share a score of 46, make them least indicative of regional centers. Hillsboro’s score of 23
makes it most likely to be a regional center based on these numbers.

The case of civic institutions illustrates the higher subjectivity of the original field
observation scores; both Bridgeport and Orenco scored a rare “0” for that metric.
However, Orenco scores a “5” when compared against the other locations. When ranked,
Orenco makes a greater impression due to the presence of multiple public parks which
stand out more than Washington Square’s fire station or Murrayhill’s artificial pond. It
should be noted however that the scores are quite subjective for both methods, and that
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visiting the locations at different times or by having multiple people perform the
research may yield different results. Perceived safety scores in particular would benefit
from having multiple people perform the field work; the author’s perspective as a young
male likely differs considerably from that of an elderly female.
Table 4 includes the final list of regional centers, compiled based on the GIS
results for the year 2000 and on both the GIS results and field visits for the year 2010.
The results are shown in a map in Figure 25. Of particular note is the case of Bethany.
While it performs quite highly in the field visit criteria, it is not considered a regional
center in this study. It is believed Metro’s designation as a town center is adequate;
Bethany proved to be a vibrant and pleasant location, but its small size (it is boxed in by
single-family subdivisions and has no direction in which to grow), relative lack of access,
and prevalence of moderate as opposed to high density construction prevent it from being
a regional as opposed to a localized town center. Because of the newness of Bethany, it
is unlikely to be targeted for high-density redevelopment in the near future.

62
MetroDesignated
Beaverton
Hillsboro
Tanasbourne
Wash. Square

GIS Analysis
and
Appearance
Scores (2000)
Beaverton
Hillsboro

GIS Analysis
and
Appearance
Scores (2010)
Beaverton
Hillsboro
Murrayhill
Orenco
Wash. Square

Field Visit
Scores
Beaverton
Bethany
Hillsboro
Orenco

Study Results
Beaverton
Hillsboro
Wash. Square

Table 4
Metro-designated centers and results from each portion of the analysis. Metro-designated locations are
considered regional centers in the Region 2040 plan. The GIS analysis scores for 2000 include any
location with a score of 4 or more in the 2000 chart shown in Appendix C. The scores for 2010 show the
same thing using the 2010 chart in the same appendix. Field visit scores include any location with betterthan-average numbers. Study results show the final determination of regional centers.

Conversely, Washington Square performed relatively poorly in the field visit
criteria but is included in the 2010 list. Washington Square, with a major shopping mall,
employment area, convergence of highways, availability of public transportation,
multitude of large and visible buildings, and highway signage advertising its presence
make the location a clear center for its respective region. This is not to say Washington
Square fits all of Metro’s criteria. Navigation is fairly difficult as the center is bisected
by a freeway with only two overpasses, traffic volumes are high, and there are multiple
massive parking lots, making connectivity within the center poor. Residential
development is lacking, though present. Despite these deficiencies, the area is wellknown throughout the county and metropolitan region as a whole. The golf course, mall
and other shopping, and large employment areas bring people to the center.
Among the more difficult locations to classify are Orenco and Tanasbourne. Both
are large in area. Both are in close proximity; their official boundaries are only about a
half-mile apart from each other. Both have plentiful shopping, employment, residential,
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and gathering areas. The overall atmosphere in both is very similar. However,
connectivity and navigation are poor within both; moving directly from one section of the
center to another is often impossible. Pedestrian traffic is low in both. The gathering
spaces, particularly in Orenco, are not widely used. Taken in their entirety, both have
low building intensity despite pockets of density (Orenco Station at Orenco and the
Streets of Tanasbourne in Tanasbourne). Activity at both is focused on the large local
strip malls. Currently the Orenco Station and Streets of Tanasbourne areas within the
centers are more on the scale of town rather than regional centers. With Hillsboro’s plans
to develop Tanasbourne into something of a downtown for the county, this may change.
The small industrial operations sitting between the two centers may go out of business, be
zoned out of the area, or be purchased by those wishing to develop something else on the
land. It is conceivable that given Hillsboro’s goals for the two centers and their unusually
close proximity to one another, Orenco and Tanasbourne might merge into a large
regional center with small districts within it. In the future the area could even rival
downtown Portland in size and density. Today however, wide expanses of single-story
development, few attractions, and large vacant lots seemingly scattered about the
landscape at random characterize the area and are difficult to label a regional center.
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Figure 25
Study Results: This map shows the results of the study; locations labeled in yellow (Beaverton, Hillsboro,
and Washington Square) are those determined to be regional centers. The other five locations, shown in
red, are not considered regional centers in this study.

One question is whether or not the change in densities from 2000 to 2010 matches
the change in centers during that time. In the case of this study Beaverton and Hillsboro
are considered regional centers, with Washington Square added for 2010. The variables
chosen for study should be anchored by the three regional centers in the change maps to
verify that they either contribute to or indicate the presence of a regional center. The
following pages include the results of the second portion of the GIS analysis: the maps
showing change over time.
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Figure 26
Change in Intersection Density, November 2000 – 2010

Between the years 2000 and 2010 intersection density strongly decreased in
downtown Hillsboro. The removal of streets from the Hillsboro road network is,
however, highly unlikely, suggesting a problem with the data. In other areas numerous
locations showed strong growth in intersection density, and most of the urbanized portion
of the county showed at least some notable increase. Murrayhill and Sunset Transit
Center, two locations designated as town centers by Metro, anchored some of the strong
growth in intersection density.
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Figure 27
Change in Public Transportation Density, November 2000 – 2010

Public transportation density changed in surprising ways during this time period,
suggesting TriMet dramatically altered its transportation coverage. Beaverton and
Tanasbourne, both designated as regional centers by Metro (and Beaverton by this study),
exhibited relative decreases. Orenco, deemed a town center by Metro and widely
regarded as a prime example of smart growth and transit-oriented-development, also
exhibited a decrease. King City, a small city with a minimum age requirement for
residents, showed a marked decrease. The area north of Cedar Mill, and to a lesser extent
Sherwood, are the only locations that exhibited an increase in public transportation
density.

67

Figure 28
Change in Building Volume Density, November 2000 – 2010

During this time frame no locations exhibited a decrease in the density of building
volume. Increases were spread throughout most of the urbanized area of the county. The
strongest increases appeared at Orenco, east of Bethany, Sherwood, areas west of
Murrayhill, west of King City, west of Nike World Headquarters, and an unnamed area
south of Tualatin. Metro’s designated regional centers did not anchor the strongest
increases here; they tend to be in relatively built up areas, so the construction of new
subdivisions on undeveloped land may have overshadowed them here.
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Figure 29
Change in Commercial Density Using Total Taxlot Value, November 2000 – 2010

Most rural areas outside of the urbanized area showed a slight decrease in
commercial density using the taxlots’ total value as a weight. Nike World Headquarters
showed perhaps the greatest increase, with Bridgeport and Tanasbourne anchoring two
other locations of prominent increases. Washington Square, despite being home to a
major regional shopping mall and office complex, exhibited only modest growth in the
portion west of Highway 217. Office complexes appeared to anchor the largest increases,
while Bridgeport was a new shopping mall built atop a former rock quarry.
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Figure 30
Change in Multi-Family Residential Density Using Total Taxlot Value, November 2000 – 2010

Using total taxlot value as a weight, multi-family residential density decreased in
all rural areas in this time period (the unlabeled location just above the legend is the small
town of Gaston). It is possible that locations outside the UGB lost value during the
decade’s housing boom as they could not be developed in the same way as locations
within the UGB. Orenco and Murrayhill show the greatest increases using this metric,
with Cedar Mill and Tanasbourne close behind. Other locations sported only modest
increases, Beaverton among them.
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Figure 31
Change in Commercial Density Using Value per Square Foot, November 2000 – 2010

When examining the change in commercial density using the value per square
foot as the weight instead of total taxlot value, rural areas held their ground. The regional
centers of Beaverton and Hillsboro, designated as such by both Metro and this study,
showed decidedly strong increases. Tigard, designated a town center by Metro, also
showed a strong increase but over a smaller area. Washington Square, also considered a
regional center by both Metro and this study, exhibited modest growth in density using
the total taxlot value. Here, however, it showed the only decrease in the study area, and
this decrease was particularly strong and localized. The economic downturn and
Washington Square’s status as an older shopping mall might have contributed to this.
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Figure 32
Change in Multi-Family Residential Density Using Value per Square Foot, November 2000 – 2010

As with multi-family residential density using total taxlot value, the results using
the lots’ value per square foot also showed all rural areas decreasing in density. Increases
were generally in the same locations. The strong increase exhibited in Orenco using total
taxlot value was shown as extending into Tanasbourne using the value per square foot
metric. Both Orenco and Tanasbourne featured extensive new apartment and
condominium construction which may explain this. Cedar Mill also showed a strong
increase here, and Bethany and Murrayhill showed relative increases as well.
Table 5 shows the results of the analysis of change from 2000 to 2010, with the
maps referenced preceding it. Results in the extreme categories were rated as strong; for
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instance, the map of street intersection change shows Hillsboro in the extreme negative
category. Thus it was rated as “strong negative” for this variable. Results in middle
categories were rated as “negligible.” This is not to say the variable has no effect on the
development of that particular center but instead that the effect is weak compared to other
locations. Categories between negligible and strong were rated as “weak”; the change in
commercial value weighted on the total value of the lot showed weak positive results for
each of the three centers. The centers exhibited results in the second highest category,
hence their weak rating.
Change Results
Intersection

Beaverton

Hillsboro

Negligible

Strong
Negative
Negligible
Weak Positive
Weak Positive
Negligible

TriMet Transportation Weak Negative
Building Volume
Negligible
Total Value, Commercial Weak Positive
Total Value, Multi-Family Weak Positive
Residential
2
Value/ft , Commercial Strong Positive Strong Positive
Value/ft2, Multi-Family Residential

Negligible

Negligible

Washington
Square
Weak Positive
Negligible
Negligible
Weak Positive
Negligible
Strong
Negative
Negligible

Table 5
Table 5 includes the results derived from analysis of the change maps on the previous pages. Commercial
taxlot value is most consistently associated with the location of a center. Public transportation, building
volume, and multi-family residential values produced negligible results, while intersection density results
were mixed.

What these results show is that out of the variables chosen for study, only
commercial land value reliably indicates the presence of centers. In the case of values
weighted on the total value of the lot, each center exhibited a weak positive result. This
means that in Beaverton, Hillsboro, and in Washington Square, commercial value a
shows modest increase over the ten-year period. Using the values weighted by value per
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square foot yields different results. Both Beaverton and Hillsboro show the same trend
but stronger; both show large increases in value over the ten-year period. Washington
Square showed a strong decrease unmatched by any other location in the county.
Understanding the reason for this requires further study, particularly given that
Washington Square is home to a major regional shopping mall, a major office complex
including a twelve-story tower, and office parks. Nevertheless, because Beaverton and
Hillsboro both exhibited strong increases here, and because all three showed at least some
increase using the total taxlot value metric, it can be concluded that commercial value is
an indicator of centeredness on a regional scale.
The remaining variables are less conclusive. Using the value of multi-family
residential land use yields negligible results. Though very slight increases are observed
in some portions of the centers, they are negligible overall in comparison with the rest of
the county. Building volume also captures only negligible results. Some locations show
significant increases in volume density, but none of them overlap with the centers.
Public transportation change generally shows similar results, with Washington
Square and Hillsboro exhibiting negligible change. Hillsboro had the light-rail line in its
downtown prior to 2000, and no major transportation projects have been undertaken there
since. Washington Square recently had the Westside Express (WES) commuter rail line
constructed through it, but this one stop did not significantly increase the availability of
transit according to the results. Beaverton, surprisingly, shows a decrease in transit
density. Beaverton has two light-rail stops in its downtown, a transit center with multiple
bus routes converging on it, and the northern terminus of the new WES line. A more
thorough investigation of this change is required, as it seems unlikely that transit service
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decreased overall in Beaverton. Results showing transit has not aided much in the way
of regional center development seem to defy conventional wisdom, though it may be
explained by the fact these locations already had high transit service in 2000. Expansions
of the service in the centers may not show up on maps comparing those locations to the
rest of the county, which may have previously had underserved locations receiving new
service since 2000.
Street intersection density, like public transit availability, seems to be a major
factor in the vibrancy of urban centers. However, these particular results do not
necessarily confirm this. Beaverton shows no significant change in the number of street
intersections, which indicates that roads were neither constructed nor removed.
Washington Square shows a slight increase, indicating a small change in the street
network occurred there. However, just as Beaverton unexpectedly shows a decrease in
public transit availability, Hillsboro unexpectedly shows a marked decrease in its street
intersection density. Hillsboro’s grid pattern has remained largely unchanged for decades
and did not receive adjustment during the time frame examined. Why its intersection
density would go down over time without major street removals in the area requires
further investigation.
Of the three centers only Washington Square was a new addition for the year
2010. This means that if the selected variables are significantly indicative of a regional
center, then Washington Square should logically show increases in these variables over
the ten-year time frame. It does not, however. Intersection density went up but only
slightly. Commercial value generally went up, but using the value per square foot
measure also included a massive decrease in its northern section. Beaverton and
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Hillsboro show strong positive results only on the commercial value per square foot,
indicating these centers continue to grow and hold on to the relative importance they had
in 2000. However, it is difficult to conclude this is a major factor in regional center
development when Washington Square included the only strong decrease in the county
for this variable.
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Conclusions
So then why are the three centers where they are? What makes them regional
centers? Metro, prior to its recent addition of Tanasbourne as a regional center,
designated Beaverton, Hillsboro, and Washington Square as the three regional centers in
Washington County. These are also the three determined to be regional centers in this
study. Thus, Metro’s designations were confirmed despite the hypothesis that centers
would appear in other locations. All three of them were picked up in the initial GIS
analysis, indicating the variables used here can indeed be used in combination to detect
these locations. It is certainly safe to say though that no single variable among those
chosen detects a center. Beaverton and Hillsboro both appear on the street intersection
density maps but Washington Square forms a hole in them. Beaverton dominates the
county in the availability of public transportation, while in 2010 Washington Square
emerges as a center of building volume. Hillsboro barely shows up in either of those
categories. All three show up on the maps of commercial value, but then the question
becomes which kind of value to use. Beaverton and Hillsboro have high commercial
values per square foot, but Washington Square shows up more strongly using the total
value of the entire commercial lot. Then there is the matter of multi-family residential
use, which while a major portion of Metro’s growth plans, had only negligible results in
these three centers both in the mapping of values and mapping of change.
These results point to the need for more detailed analysis or a change in
methodology, as well as the fact that defining a regional center is a demanding effort at
best. It could be helpful in the future to use statistical methods to determine just how
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significant each of these variables is. It may be possible to generate a regression
equation with these variables to determine their significance and how much each
contributes to the center’s formation or existence. Each variable would require
normalization since they are not directly comparable. For instance, one multi-family
residential lot and one commercial lot may be the same size and have the same type of
buildings built at the same time, but are they really worth the same amount? Commercial
and residential markets are geared toward different buyers with different purposes.
Direct comparisons do not reflect these differences.
In some cases the underlying data may have led to unreliable results. For
example, the building volume data include a field for the year of construction for
anything on a particular taxlot. However, that field may be incomplete. Since the results
for the year 2000 are based on that field, they do not include buildings with the date of
construction missing. It is quite possible different results would be achieved with more
complete information. Since Metro is continuously updating its RLIS data a more
thorough investigation may be possible soon. Land value data may also be flawed due to
inflation and fluctuation in economic conditions. Inflation is likely less of an issue than
economic conditions; in theory all land values should be increasing at the same rate,
meaning that any notable changes over time would indicate a change of significance such
as a major construction project increasing value or a problem with local services that
causes a local decrease in value. However, economic conditions may skew some results.
Residential and commercial markets, as stated before, differ in their clientele and use. If
market trends favor one over the other, and one location has an abundance of one and not
the other, this may cause that location to stand out more than it otherwise would. A large
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commercial district with no housing would obviously benefit more in the results during
a commercial building boom, while a mixed-use center might not.
Additionally, visiting each location multiple times and having multiple people
make field observations would enhance this research. Pedestrian traffic may change on a
daily basis. Sunny weather likely yields greater pedestrian activity than stormy weather.
No field visits were conducted during a storm, but nevertheless, controlling for variables
such as precipitation and temperature would generate more consistent results. Future
research should compare weekday and weekend activity as well; the number and type of
people in a public park or office complex are likely to vary considerably from a
Wednesday to a Saturday. Including multiple people in the field observation portion of
the research would add a greater perspective. The perception of safety is perhaps most
notable in this regard; a young male indubitably sees this differently than an elderly
woman. A rural farmer likely sees traffic levels differently than someone who grew up in
Manhattan. Asking various people to conduct the field observations and then averaging
their scores could yield results different from those provided here.
There is, of course, the overarching theme of what makes a regional center.
Perhaps Metro’s definitions accurately describe a center, though their definitions are in
flux and overly broad. Perhaps Garreau’s more specific criteria for an edge city,
complete with over a half-million square feet of retail space and millions of square feet in
office space, makes more sense. Maybe the urban models are most useful because they
use land value and economic criteria in determining the locations of centers. Ultimately
there is no single, widespread, accepted definition that applies to this concept. Even with
such a definition there would arguably be exceptions; a location in a declining industrial
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small town in the Northeast could arguably be a center for its respective region, while a
resort destination in metropolitan Miami, Florida could also be a center. Beyond the fact
they are centers, commonalities might be few and far between. Defining a center’s
boundaries introduces another level of complexity this study cannot address. Though a
generalized area can be considered a regional center, at what point is the boundary
drawn? In the case of Bethany, this may be as simple as drawing a line down a road.
One side has the activity area and mixed-use multi-story development while the other
side has single-family homes blocked from view and from access by a retaining wall.
Other locations such as Beaverton and Washington Square, however, are nowhere near as
cut and dry. Land use patterns in older neighborhoods such as those rarely conform to an
obvious standard.
In this study three of Metro’s four designated regional centers in Washington
County do indeed appear to be regional centers, with Tanasbourne showing strong signs
of becoming a regional center in the future. As a result the criteria used here is consistent
with their goals. Commercial land value appears to indicate center development most
significantly, but that does not discount the importance of the other variables. Further
field work and the introduction of statistical methodology would add a greater
understanding of the regional centers, but this work provides a starting point for future
research of these and other Region 2040 plans.
It is worth noting that Metro’s Region 2040 map has changed over the years.
Appendix A includes three maps from Region 2040 at different time periods. The first
map is an early version. Clark County is not included in the plans, and Damascus has not
yet become an incorporated city nor a part of the region’s urban growth boundary.

80
Milwaukie is designated a regional center (Calthorpe Associates, Date Unknown). A
2005 update includes Clark County and Damascus in the context of the growth concept,
but Milwaukie is downgraded to a town from a regional center (Metro 2005). The most
current edition released in 2011 (Metro 2011b) adds Tanasbourne and Mill Plain as
regional centers. Every center within Metro’s jurisdiction, including downtown Portland,
appears with defined boundaries and a name. The Happy Valley town center was moved
about two miles to the southeast.
This study originally began as an attempt to create an urban model for the
Portland area. Region 2040 attempts to plan out Portland’s urban form, so the study
moved on to determine how “correct” the Region 2040 map was. Does Metro’s map
match reality on the ground? In the case of Washington County it appears the map does
indeed match on the ground conditions; regional centers are where Metro says they are.
Of Metro’s regional centers in the county, only Tanasbourne is not considered one by this
study – but Hillsboro’s plans for the Amberglen business park and existing construction
in the vicinity of the Streets of Tanasbourne suggest a very strong possibility it soon will
become one. A major hospital is already under construction there. New multi-story,
denser residential buildings have been built. Extensive retail brings people to the area.
Connections to the local freeway and light rail line exist. Due to Tanasbourne’s size,
location, and future plans, and due to Orenco’s size, construction pattern, and proximity
to Tanasbourne, the two may someday merge and even rival downtown Portland in many
regards. In other words, Metro’s designation of Tanasbourne as a regional center does
not accurately describe it today but is not a mistaken designation. Tanasbourne has
strong signs of being an emerging regional center.
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This does not, however, mean Metro’s map will always pan out. The recent
movement of the Happy Valley town center in Clackamas County two miles to the
southeast is a radical change. West Linn’s town center, also in Clackamas County, has
also moved – in this case to the southwest. Its previous position is now connected to the
Oregon City regional center. Mill Plain’s recent addition as a regional center in Clark
County comes as a surprise; in previous iterations of the concept map it did not exist as
anything. It was not a town center, it was not a corridor, and it was not a Main Street. It
seemingly comes out of nowhere.
In light of Metro’s own changes, an obvious avenue for further research is to
simply study the entire metropolitan region. Clackamas County, with its numerous
changes in the maps over the years, seems it would provide results different from those in
this study. Perhaps Milwaukie should have remained a designated regional center. Why
was Happy Valley’s original center where it was? Would the use of taxlots’ commercial
value, seen to be an indicator of centers in Washington County, also locate centers in
other parts of the metropolitan area – or would the other variables used here prove to be
more effective in locating them? Would Clark County, outside of Metro’s jurisdiction,
not bound to Oregon’s land use laws, with a different history of development, show
different results than what was achieved here? Or, perhaps, Washington County itself
would provide somewhat different results with the use of different variables.
Washington County, with its rapid development over the past few decades, may
seem to be more stable in the maps’ designations because it had more open space to
develop than other counties. As such, its blank canvas and marginal historic
development may have made it easier to develop as Metro intended, making revisions to
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the Region 2040 concept map less necessary. Does Washington County match
Metro’s map? Generally yes, when it comes to regional centers. This study even
revealed that some town centers, such as Bethany and Orenco, are properly designated by
Metro. Do the selected variables explain the centers’ locations? Not all of them do, but
commercial taxlot values are the strongest indicator among them.
Any number of questions arise from the study of urban areas. The questions
asked here are answered for one county. Geography is the study of space and place, and
using this study’s methodology to answer these questions at other locations would
enhance understanding of Portland’s urban geography. Issues related to increasing
populations and urban development affect not only Portland however, but cities and
metropolitan areas throughout the United States. The research presented here helps
citizens, urban planners, and policy makers make informed decisions regarding their
neighborhoods’ futures and how best to achieve their goals for future development.
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Appendix A: Region 2040 Growth Concept Maps

Figure 33
This is an undated, early version of the Region 2040 concept map (Calthorpe, Date
Unknown). This map was developed by Calthorpe Associates prior to the inclusion of
Damascus in the UGB. Milwaukie was designated a regional center in this map, though
it loses this designation in later versions. Clark County is shown for reference purposes
but not in the context of the Region 2040 plan.
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Figure 34
This intermediate map, a 2005 update of the Februrary 2003 edition, exhibits some
notable differences from the earlier version (Metro 2005). The southern portion of Clark
County now appears in the context of the growth concept, complete with town and
regional centers, as well as downtown Vancouver being marked as an activity center.
Milwaukie, instead of being a regional center as it was previously designated, is now
downgraded to town center status. Cities outside of Metro’s jurisdiction, such as Canby
and Newberg, are now included in the map to generate a clearer picture of the entire
region. Potential future regional transporatation routes are shown, such as the one
extending from Clackamas east past Damascus.
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Figure 35
Region 2040 map as of January 1, 2011 (Metro 2011b). By this time Tanasbourne
(Oregon) and Mill Pain (Washington) have been added as regional centers. Both town
and regional centers within Metro’s jurisdiction (Oregon side of the Columbia River
only) have defined boundaries; they are no longer marked on the map using circles. Each
center, including those in Clark County, Washington is named. Happy Valley, a town
center in Clackamas, is now almost adjacent to the Damascus town center. Earlier
versions of the concept placed it to the northwest, much closer to the Clackamas regional
center. The size of downtown Vancouver’s circle has grown tremendously and visually
detracts from downtown Portland. Future transportation routes are limited to public
transportation; the potential road routes displayed in Figure 34 have been removed.
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Appendix B: Complete ArcGIS Analysis Model
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Appendix C: Appearance Scores
The tables included in this appendix show the results of the initial GIS analysis.
Beaverton and Hillsboro are the only locations to appear in more than one map for the
year 2000. Murrayhill, Orenco, and Washington Square joined them in the year 2010.
The first numerical column sums the appearance results for intersection density, public
transportation, building volume, and value per square foot of multi-family residential and
commercial taxlots. The second column sums the same results but uses the total value of
the multi-family residential taxlots instead of their values per square foot. The two
methods yield slightly different results; Hillsboro only appears in multiple maps for the
year 2000 using the value per square foot metric.
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0
* Score includes other locations
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Added to Beaverton's score due to adjacency and/or
proximity
2
Added to Tanasbourne's score; Metro includes
Quatama in the Tanasbourne center
3
Added to Murrayhill's score due to the corridor's
location extending both north and south from
Murrayhill
4
Added to Orenco's score due its location across the
street from Orenco Station

Table 6
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1
Added to Beaverton's score due to adjacency and/or
proximity
2
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Added to Murrayhill's score due to the corridor's
location extending both north and south from
Murrayhill
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Added to Orenco's score due its location across the
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Table 7
Appearance Scores, Year 2010
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Appendix D: Selected Photographs
Beaverton
Field Observation 27
Score (3rd out of 8)
Ranked Score

28
(2nd out of 8)

Determined it to be
Yes
a Regional Center?
Shown here is the Beaverton Central
MAX stop and part of a development
called The Round, intended to be a
centerpiece to redevelopment in the
area. Multi-story buildings surround
the MAX stop in most directions,
with The Round including office
space, an independent college,
condominiums, retail, restaurants,
and a gym. The photo was taken
from the top of The Round’s parking
garage.

At the eastern edge of central
Beaverton is this strip mall anchored
by the department store Fred Meyer.
The mall includes no unique features
differentiating it from any other
stereotypical strip mall. Most of the
land is dedicated to parking and a
handful of stand-alone drive-thru
restaurants.
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In the older portion of Beaverton’s
core (south of the railroad tracks
which bisect the center) is this infill
development of multi-story rowhouses. Redevelopment efforts such
as this remain somewhat rare in the
area, and surrounding development
in the older core here consists of
single-story homes, businesses, and
vacant lots.
Across from the Beaverton Library
is the Beaverton City Park. This
large park includes fountains,
walkways, benches, and a shaded
playground. Despite the gloomy,
cool weather, many people were
using the facilities. The park also
serves as a location for the
Beaverton Farmer’s Market and
other festivals and events, making
this the location most identifiable as
a central gathering place for
Beaverton.
North of the City Hall complex is
Highway 10, colloquially known as
the Beaverton-Hillsdale Highway at
this point. Traffic such as that
shown here is typical for the area
during peak hours; major
thoroughfares throughout central
Beaverton tend to be highly
congested, as does Highway 217
which serves as the center’s eastern
boundary. Various studies identify
the problem, but vehicle
transportation here remains difficult.
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This photo shows the view of central
Beaverton, looking southeast from
The Round’s parking garage. The
western portion of the center
includes many single-story, older
commercial and industrial buildings
with an abundance of parking.

In this view is the northeast corner of
the center, looking south down 114th
Avenue towards Highway 8. Note
the lack of sidewalks, road striping,
pooled water, and abundance of
parking. While portions of central
Beaverton such as The Round are
well-maintained, others areas look
much like this.

Curiously, a sign at the Beaverton
Library asks its patrons neither to
park nor stand at this location.
Those not familiar with the term
“standing” from driver’s education
may take this literally however and
assume they should stand
somewhere else.
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Bethany
Field Observation 31
Score (1st out of 8)
Ranked Score

31
(3rd out of 8)

Determined it to be
No
a Regional Center?
This view is of the Bethany center
looking southeast from Laidlaw
Road. Much of the area is quite new,
and some undeveloped parcels such
as the one shown in the right of the
photo remain. This road forms the
northern boundary of the center; on
the north side of Laidlaw are singlefamily housing subdivisions. In the
foreground is a newly constructed
branch of the Providence medical
center.
This view looks east toward the
mixed-use development along
Central Avenue. The street, which
includes ground floor retail, a library,
and housing on upper floors of the
buildings, was quite active and had
numerous pedestrians and served as
an obvious Main Street and central
area for Bethany. Beyond the
development were four-floor
residential buildings complete with
park space, underground parking, and
offices.
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A senior-living facility recently
opened at Bethany. Drivers heading
towards it this day, however, were
unexpectedly fast and impatient. At
any rate, the proximity of the facility
to the rest of the small center brings
expanded age diversity to the area.

This view shows the offices at the
eastern end of the center were fairly
inactive on this weekend day. A
small parking garage exists here as
does a school; presumably this
location would have much more
activity during the week than shown
here.

The southern portion of the center
consists of a strip mall that includes
ample parking and some stand-alone
structures. A sheriff’s office, dental
office, and financial services are
some of the tenants calling this home.
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This unusual sign posted outside a
Blockbuster Video warns parents
there is no lifeguard in the area. This
sign exists despite the lack of any
water feature here. It is possible this
sign is intentionally strange to draw
attention to it and remind parents to
watch their children. However, none
of the children or other pedestrians in
the area this day were anywhere near
the sign.

Bridgeport
24
Field Observation
(4th/5th out of 8;
Score
tie)
46
Ranked Score (7th/8th out of 8;
tie)
Determined it to be
No
a Regional Center?

The central feature and gathering
place at the Bridgeport Village Mall
features this ornate fountain and
gazebo, complete with public art. No
vehicles may enter this part of the
outdoor mall, making it a haven for
pedestrians and shoppers.
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Bridgeport is surrounded by major
roads; this intersection of Lower
Boones Ferry Road, 72nd Avenue,
and Bridgeport Road sits at its
southeast corner. The Lower Boones
Ferry Road interchange with
Interstate 5 is in the background.
Despite the clear focus on
automobiles, some pedestrians
braved the intersection to cross from
one part of Bridgeport Village to the
other.

Bridgeport Village includes valet
parking sponsored by Sunset Porsche
and Audi. The shopping mall has an
air of exclusivity; this adds to it. The
available valet parking spaces,
however, were vacant.

South of the shopping area is this
hotel. Activity in this particular
location was minimal, both of
pedestrians and of automobiles.
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This southbound view of Bridgeport
Village from its parking garage
shows the narrow streets and multistory construction that attempt to
make the mall more pedestrian
friendly. Navigation by foot proved
quite easy throughout the area.

The entrance to the parking garage
features a “DO NOT ENTER” sign
directly below the “ENTRANCE”
sign, causing confusion for car
commuters. It turns out entering cars
must make a 90-degree turn
immediately upon entering the
garage.
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Hillsboro
Field Observation 30
Score (2nd out of 8)
Ranked Score

23
(1st out of 8)

Determined it to be
Yes
a Regional Center?
The northeastern section of
downtown Hillsboro consists of an
older single-family residential
neighborhood. Residents mowing
their lawns and gathering in their
yards characterize this quiet area
which feels far removed from the
remainder of the downtown only one
block to the south. It remains to be
seen how being included in Metro’s
regional center designation will
affect the fabric of this community.
While much of Hillsboro’s
downtown is in the midst of a
redevelopment boom, some areas
such as this block remain untouched.
This block is in the physical center of
downtown, between two subcenters
of redevelopment focused on the
Civic Center in the west and the
hospital and Pacific University
campus in the east.
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Though downtown Hillsboro’s
streets form a grid, this has not
stopped small strip malls from
calling it home. A grocery store with
plentiful surface parking lies in this
city-designated Health & Education
District, with a hospital and health
university campus abutting its east
and south sides. In the background
are the beginnings of a Hillsboro
skyline.
A scene from a rainy afternoon along
Hillsboro’s Main Street looking
west. Many independent businesses
are located in the one to two floor
buildings along the road, with new
construction slated for
underdeveloped and vacant lots
(Parks 2011b). Pedestrian and
vehicle traffic during the day are
both fairly high but taper off in the
evening after the end of the business
day.

Be careful; this offer expires
tomorrow and you may be towed if
you park here for the wrong reason.
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Hillsboro’s Civic Center features a
public plaza with a fountain and
steps for seating, resembling an
outdoor amphitheater. Numerous
public services including the city
hall, county courthouse, post office,
and county sheriff and prison are
within one to two blocks. The
vibrant Main Street commercial
district is just across the street,
making this a logical and effective
gathering place in Hillsboro.

The terminus of TriMet’s MAX Blue
Line in downtown Hillsboro marks
the west end of this center. The
photo was taken from the top of the
park and ride parking garage.

Washington Avenue physically
bisects the officially designated
Hillsboro center between its north
and south halves. The MAX Blue
Line runs along it with four stops
within the center. This station at
Hillsboro Central is heavily
trafficked and pedestrians are visible
in this area both during the day and
at night.
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Public art is increasing in
prominence in Hillsboro; this planter
was once a derelict fountain and has
been reclaimed with this sculpture of
dancing chairs, created by local artist
James Schmidt (Parks 2010).

The eastern end of downtown
Hillsboro includes the beginnings of
an ethnic district. Along Cornell
Road are numerous businesses
catering to the local Hispanic and
immigrant communities. As this
center develops however, the singlestory buildings in this area may give
way to gentrification. Already some
lots in this vicinity were blocked off
for construction, some of which
included buildings being torn down.
Also of note is the location along
Cornell Road at the junction of
Highway 8; vehicle traffic is very
high, making the pedestrian
experience dangerous.
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Murrayhill
Field Observation 20
Score (8th out of 8)
46
Ranked Score (7th/8th out of 8;
tie)
Determined it to be
No
a Regional Center?

Retail and office functions share this
space in a Murrayhill strip mall, but
other than this corner the remainder
of the mall consists of single-story
retail and expansive surface parking.
Pedestrian activity was limited to
those walking to and from their
vehicles and intended destinations.

This expansive and underutilized
parking lot at the south strip mall is
behind the retail and medical
buildings it serves. The area in front
of those buildings also consists of a
large parking lot.
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Colloquially known as “Powerline
Park,” this strip of land runs almost
continuously through most of
western Beaverton. The land beneath
the powerlines has been adapted for
use as a public park. On the day of
this visit nobody was using it,
however.

This artificial lake is the closest thing
to a gathering place in the Murrayhill
area. The lake is bounded on all
sides by roads and parking, however,
making it a difficult location at which
to organize events or community
gatherings. There was some
pedestrian activity around the lake,
but all users appeared to arrive and
leave by car.
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Orenco
24
Field Observation
(4th/5th out of 8;
Score
tie)
Ranked Score

35
(4th out of 8)

Determined it to
be a Regional No
Center?

A bus shelter at the Orenco Station
transportation stop includes an
unusual advertisement consisting of a
leg coming out of the shelter.

TriMet’s MAX light-rail system
stops at Orenco Station. The station
sits within walking distance of most
of Orenco and provides an easily
accessible public transportation
option for residents.
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This is a view looking north up
Orenco Station Parkway. Multistory, mixed-use construction with
street parking set Orenco apart and
have attracted a great deal of
attention nationwide.

The heart of the Orenco Station
development, and the part of it which
has received the most praise and
attention, features mixed-use multistory construction with retail
including a grocery store, offices, and
residents. Unexpectedly, pedestrian
traffic on this weekend afternoon was
nearly nonexistent. Of particular
note though is the fact the
development surrounding Orenco
Station remains stereotypical
suburban sprawl, which may limit the
effectiveness of Orenco’s design
features.
Central Park at the heart of the
Orenco Station development is
utterly deserted during this weekend
afternoon visit. Just outside the
photo view is a sign stating any
gatherings of over fifty people
require approval, although this does
not necessarily explain the lack of
use. Another park closeby to the
south, complete with a playground
and viewing areas, was also deserted.
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Butler Street officially serves as the
northern boundary of the Orenco
Station development. To the south of
the street (at right) is a residential
area. The north (at left) is an
artificial hill that hides a large Intel
plant.

The view from the top of the artificial
hill to the northeast. Expansive
parking areas, large buildings, and a
massive construction area (not
shown) characterize the Intel plant.

The Synopsys Technology Park sits
at the eastern end of the Orenco area.
Although these relatively large multistory buildings would seem to be the
type of development Metro wants in
its regional centers their accessibility
was limited to an entrance on one
street, creating a dead end parking lot
that left the area completely vacant
during this weekend visit.
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This strip mall sits just north of the
Synopsys Technology Park at the
intersection of Cornell and Cornelius
Pass Roads, the two major
thoroughfares through Orenco. This
mall bears no resemblance to the
New Urbanist style part of Orenco
that has received so much attention
and praise. Nevertheless, this strip
mall featured the overwhelming
majority of pedestrian and vehicle
activity in Orenco.

Tanasbourne
21
Field Observation
(6th/7th out of 8;
Score
tie)
Ranked Score

40
(6th out of 8)

Determined it to
be a Regional No
Center?

This is a view of Highway 26
looking west. The photo was taken
from a paved walkway that,
strangely, runs alongside the freeway
without a fence in this section.
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A view north of Tanasbourne. In the
background is more recent
development, including an expanded
Providence medical center. New
residential development, not pictured
here, sits directly to the west. The
area pictured through to the Streets
of Tanasbourne mall (pictured
below) seems to have the highest
density and pedestrian traffic. It felt
more like a center than the remainder
of the Tanasbourne area.
A view east from the parking garage
at the Streets of Tanasbourne
shopping mall. The area around the
mall has developed as an area of
moderate density with multi-story
commercial and residential
construction. Kaiser Permanente is
building a new hospital just north of
the mall, and just south of the mall is
the Amberglen Business Park, the
location of a planned mixed-use
high-rise district and light-rail
extension.
The northwestern area of
Tanasbourne consists of multi-story
office buildings and vacant lots.
Apartments and condominiums are
located south of the employment
area, but the office section had an
inactive street scene with no
pedestrians and only limited car
traffic.
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The Amberglen Business Park
includes this large lake and park in
the center of the development. Signs
throughout the park state its use is
limited to those working for the
business park’s tenants. Despite this,
numerous people were enjoying the
park on both weekday and weekend
visits. Curiously, signs also ask not
to feed the ducks in an effort to
“keep nature natural,” but the park is
clearly not natural. The planned
high-rise district here is slated to
include this park as a central feature
similar to Portland’s Park Blocks.
The eastern area of Tanasbourne
includes large strip malls, including
this large one featuring a Target.
The shopping center’s name is
“Tanasbourne Town Center,” not to
be confused with Metro’s
designation of the area as a regional
center. Pedestrian traffic throughout
the strip mall area was almost
nonexistent. Vehicle traffic was
extremely high.
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Washington Square
21
Field Observation
(6th/7th out of 8;
Score
tie)
Ranked Score

39
(5th out of 8)

Determined it to
be a Regional Yes
Center?

This image shows the Lincoln
Center, a large office complex
consisting of multiple buildings at
the southern edge of the center. The
building farthest back in the image is
the twelve-story tower, the largest in
the complex and perhaps the most
iconic.

Immediately adjacent to the highdensity development is this
residential neighborhood of singlefamily homes. Sidewalks are a rarity
in this area.
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A scene inside the Washington
Square Mall. The interior of the mall
is the only part of the center with
notable pedestrian activity and the
only location that serves as a
candidate for a central gathering
place in the area.

The Embassy Suites hotel overlooks
both the mall and the rest of the
center at the top of the highest hill in
the Washington Square area. It is
visible from nearly all of the Metrodesignated center.

The Westside Express Service,
Washington County’s high-speed
commuter rail, passes through
Washington Square along its route.
This park and ride features parking
and public art, but the stop is not
connected to the strip mall directly
adjacent to it. Pedestrian access is
very poor, and signs advertising the
location of the stop and parking are
limited in number.
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This expanse of parking outside of
the Washington Square mall
combined with the Lincoln Center
office towers in the distance and the
location at the junctions of state
Highways 217 and 210 almost
perfectly fit Joel Garreau’s definition
of an edge city.

