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neighborhood, the second is the Housatonic Community College, and the last is the passenger

train station.

FIGURE 6: 5, 10, and 15 Minute Pedestrian Access Maps

The change in area access changed minimally with a .5% to 11% decrease in service area
between the two time periods. However further investigation reveals that even though the
access area has decreased minimally the amount and diversity of establishments have been

diminished significantly, telling a more compelling story of the walkable nature of the city in 1913
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compared to today. Using the 5 minute pedestrian accessibility maps for the train station and
school origins, all buildings within the capture area were selected. The residential origin was
omitted from this study as it was not contained within the building layer only the street network.
Table 1 shows how many buildings with their coordinating land uses that are accessible for
each year and origin. From the train station a pedestrian could reach 276 establishments in a 5
minute walk in 1913; today a pedestrian can reach only 28% of what was attainable in 1913.
Commercial establishments were reduced to only 22% of what is accessible in 1913 and only
6% of the residences in 1913 are walkable in 2013. The pedestrian access to the school has
also significantly changed between 1913 and 2013. One residential building is accessible today
while in 1913, 287 residences were within a 5-minute walk of the school. The total buildings

accessible in 2013 are only 10% that of 1913 from the school origin.

TABLE 1: Accessible in 5 minute walk

Origin\Land Use Type = Commercial Industrial Municipal/Exempt Residential Total

1913 Train station 199 33 8 36 276
2013 Train Station 43 3 28 2 76
% of 1913 accessible 22% 9% 350% 6% 28%
1913 School 189 27 18 287 521
2013 School 44 1 8 1 54
% of 1913 accessible 23% 4% 44% 0% 10%

Land Coverage

Investigation into the fine-grained urban fabric shows on first observation of Figure 7, the
differences between the two time-periods can be characterized in terms of scale; both building
footprint and land use diversity, as well as the drastically different street networks. In 1913,

thirty percent of the downtown land was occupied by a building. Over the next hundred years
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downtown Bridgeport lost eleven percent of that land cover making only nineteen percent of the

land area covered by a building.

Land Use Type
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FIGURE 7: Land Coverage by Land Use and Year

Figure 7 shows how the land was covered in 1913 and 2013. In 1913 there is a clear
central business district (CBD) where the majority of the commercial buildings are located.
However, there are also smaller commercial establishments sprinkled along main corridors of
residential neighborhoods. Industrial establishments are also distinctly defined along the
railroad tracks, for uninhibited movement of goods. The residential neighborhoods surround the
CBD making up 32% of the cover. Commercial covering 32%, Industrial 21% and

Municipal/Exempt establishments only covering 4%.
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The land coverage in 2013 differs drastically from the composition of the city in 1913.
Commercial land, including stores but mainly office buildings makes up just over 1/3 of the land
coverage. Municipal and other exempt properties make up nearly 45% of the land coverage
today, consisting of multiple courthouses, community college, stadiums as well as others types

of properties. Table 2 compares land coverage by land-use type for 1913 and 2013.

TABLE 2: Total Land Area

1913 as % of 2013 as % of
Land Use Type\ Year 1913 Total 2013 Total
Municipal/Exempt 214,757 4% 1,429,261 45%
Commercial 1,611,273 32% 1,181,716 37%
Residential 1,612,446 32% 161,244 5%
Industrial 1,052,391 21% 309,834 10%
Built Transportation
Storage 518,087 10% 109,477 3%
Total 5,008,955 3,191,532
Total Study Area 16,471,794 16,471,794

% Land Cover 30% 19%
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Building Footprint
Over the past century the scale of the building footprint has grown up to 4.7 times larger.

Table 3 shows the average building footprint for the four generalized land-uses for the two time

periods.

TABLE 3: Average Building Footprint Size

Land Use Type\Year 1913 (ft?) 2013 (ft?) Change
Commercial 2,891 10,704 370%
Industrial 6,417 14,083 219%
Municipal/Exempt 4,994 23,431 469%
Residential 1,477 3,583 243%

Figure 8 is a visualization of the change in footprint size over the past century. Overall the
building footprint was much smaller in 1913, the largest buildings were industrial land-uses and

the smallest were

1913 2013

residential buildings. In
2013, municipal/exempt
buildings grew two-thirds
larger than industrial
buildings, with the average

municipal/exempt building

footprint expanding over
23,431 ft2.

Figures 9 and 10 FIGURE 8: Visualization of Average Building Footprints

are histograms showing the distribution of the areas of building footprints.
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FIGURE 9: Building Footprint Distribution in 1913

Frequency

140 4

120

100 +

80

60 -

40 4

20 ~

NS _

0

30000 60000 90000 120000 150000 180000
Building Footprint Area (sqft)

210000
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Building Heights
Not only was there a drastic shift to larger building footprints, but the heights of buildings

increased as well. Table 4 shows the change in building height per land use for both time
periods. The most significant change was in residential buildings, rising up 41% higher today
than they were in 1913. Commercial buildings also grew 38% taller than commercial buildings
in 1913. Overall buildings are 41% on average taller than the buildings in 1913. Figure 11

visualizes the change in building heights.

TABLE 4. Average Building Heights

Land Use Type\Year 1913 2013 Change

Commercial 2.34 3.23 138%

Industrial 1.97 2.23 113%

Municipal/Exempt 2.12 2.61 123%

Residential 2.07 291 141%

Overall Building Change 2.08 2.93 141%
3.5

51913
“2013

Commercial Industrial Municipal/Exempt Residential Overall Building
Change

FIGURE 11: Average Building Height by Land Use and Year
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Gross Floor Area
The gross floor area for each building was estimated using the building footprint areas and the

number of stories. By calculating the gross floor area, a more realistic land-use allocation could
be compared. In Figure 12, the proportions of total floor area are shown. There was a drastic
change in residential floor area housed in the downtown over the past century. It reduced from
34% to 6% of the total gross floor area, a shift to the balance of work and residential land uses.
Municipal and exempt buildings increased from 4% of the total gross floor area to just over a

third of the floor area.
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FIGURE 12: Gross Floor Area Proportions

Another benefit to creating databases that include both number of stories and spatial
characteristics of each building is the capability in making three-dimensional models of the city,
a useful comparison visual. Figure 13 is a three-dimensional representation of how the city

looked in 1913 and Figure 14 of 2013. Both are approximately the same view looking north.
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FIGURE 13: Three-Dimensional Model of 1913 Downtown Bridgeport

FIGURE 14: Three-Dimensional Model of 2013 Downtown Bridgeport
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DISCUSSION

In the century since the advent of the affordable automobile, many cities have been
reconfigured in a multitude of ways. Not only has there been an increase in parking and
roadways but the urban fabric has been completely altered. Downtown Bridgeport, Connecticut
has seen the footprint of buildings increase by a factor of 4.7 and heights increase by 41% over
a 100 year time period. The overall scale of the buildings has rapidly increased in the
comparatively short existence of the automobile to the human. Buildings are no longer at a

human scale.

The underlying street network has not changed enough to significantly affect the
accessible walking area, however the density and diversity of this walkable area has
significantly changed. A pedestrian leaving Housatonic Community College today can reach a
mere 10% of establishments that a 1913 pedestrian could reach in 5 minutes. This complete

loss of density has greatly disrupted the walkable nature of the downtown.

The passenger train station has remained in the same location over the last century
however the accessible businesses have not. A pedestrian arriving at the train station in 1913
can have 199 commercial, 33 industrial, 8 municipal, and 36 residential establishments at their
fingertips in under a 5-minute walk. Today, pedestrians can only access 43 commercial, 3
industrial, 28 municipal and 2 residential establishments in the same amount of time. By
reducing the density and diversity of the urban fabric the city is reducing the likelihood of a
person exploring their city using a train or other vehicle less mode. Density and diversity of land

uses create a city people want to live, work and play without having to own an automobile.



37



38

CONCLUSION

The urban activist Jane Jacobs wrote:

“Borders can thus tend to form vacuums of use adjoining them. Or to put it another
way, by over simplifying the use of the city at one place, on a large scale, they tend to
simplify the use which people give to the adjoining territory too, and this simplification of
use—meaning fewer users, with fewer different purposes and destinations at hand—
feeds upon itself. The more infertile the simplified territory becomes for economic
enterprises, the still fewer the users, and the still more infertile the territory. A kind of
unbuilding, or running-down process is set in motion (41, p.259).”

Jacobs saw how the single use of the automobile would continue to wreak havoc in her 1961
novel, The Death and Life of Great American Cities. Borders by all definitions and types
perpetuate cities into noncomplex, infertile economical disasters. The obvious solution for cities
to revive themselves is by removing borders that weaken their ability to create a vibrant and
livable environment.

The research set forth in this thesis identifies and quantifies the borders cities have
created in terms of transportation and land use. A significant barrier in many cities are limited
access freeways, the freeways in Bridgeport, Connecticut make up more than 1/5 of the
downtown land area, land that could be used towards tax producing uses. Off-street parking
creates barriers of single-use storage that makes pedestrians feel uncomfortable (41). Off-
street parking makes up 20 to 23% of land cover in auto-friendly cities while walkable, vibrant
cities only allocate 4 to 9%.

Further investigation into changes Bridgeport has made since the advent of the
automobile reveals a startling difference in diversity and density of land-uses. Prior to the
widespread use of the automobile there were equal proportions of land devoted to commercial
and residential uses. In contrast, today there are very few residential properties in the
downtown and municipal and exempt buildings out number residential properties nine to one.

Successful cities have been defined by low poverty levels, high percentage of citizens

with higher educations, high-income levels, good environmental health as well as many other

metrics. Cambridge, Massachusetts boasts many of these characteristics and is commonly said
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to be a very successful city. Cambridge has minimal parking provisions, no limited access

freeways, and a dense, diverse urban fabric; characteristics they also have in common with the
1913 City of Bridgeport. These characteristics have proved to increase the walkable and livable
nature of a city. Much of what those studying cities can learn about being successful starts with

looking into the past and avoiding barriers that suppress the exchange of ideas.
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