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Abstract
It is well established that social capital is a significant factor in the resilience of a community, or its ability to
recover after a major disturbance or disaster. In particular, this has been noted in studies of the U.S. Gulf (of
Mexico) Coast after Hurricane Katrina – in survival stories and in the progress that has been made since the
storm. However, does the physical design of a community also affect its ability to recover? In recent
interviews with residents of New Orleans and Mississippi, those that returned or remained in the area spoke
of the importance of historic, ceremonial, and social gathering spaces in their communities that became
symbols of an intangible and invaluable sense of community that encouraged them to remain and rebuild.
Notably, in Bay St. Louis, Mississippi, the two‐mile bridge spanning the Bay was destroyed by the storm
surge. Almost two years later, the grand opening of the new bridge reconnected the town to other
population centers, and, perhaps more importantly, reenergized recovery efforts among residents as a
symbol of physical progress and reconnection with a broader society.
Space syntax has been used to explain many related urban and social phenomenon, including social
interactions, the cultural meaning of places, and the density of settlements. Hurricane Katrina destroyed
portions of the built environment of the Gulf Coast; however, most road networks and original settlements
were restored. Based on the literature, anecdotal evidence, and initial pilot studies of these data, there
appears to be a strong relationship between which communities and even city blocks have been successfully
rebuilt and these phenomenon. The viability of the built environment has been shown to be important to
communities recovering from a disaster. Therefore, can the relative importance of urban spaces in disaster
recovery be explained by the social and spatial theories of space syntax?
In order to explore the relationship between the built environment and disaster recovery, principles of space
syntax are associated with pre‐ and post‐Hurricane Katrina data. First, U.S. Census data for New Orleans
and Mississippi from 2000 and 2010 (five years before and after the storm) at the city block level are
compared with syntax measures in order to determine levels of recovery using a very simple rubric –return of
the citizenry. Next, additional microscale elements of the built environment are compiled for comparison
with syntax measures, including the location of historic properties restored after the storm, the locations of
rebuilding projects, and the locations of community gathering places that were prominent in disaster
recovery such as schools, places of worship, and other institutions. The resulting analysis outlines the role of
urban morphology in disaster recovery in addition to more detailed case studies of syntax phenomenon that
illustrate the relative importance of the built environment in amassing social capital for recovery.
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INTRODUCTION
The incidence of natural disasters has seemed to increase in recent years, in part because of increased
media attention but also because of the mounting scale of losses. Notably, Hurricane Katrina hit the U.S.
Gulf Coast in August 2005, with wind and storm surges causing devastating losses of life and property. The
landfall location and strength of the storm made it among the deadliest and the most costly hurricane in
U.S. history. More than 1,300 people died, one million people were displaced, $80 billion in property
damage was incurred, and 90,000 square miles were impacted (Cutter, et al., 2006). While New Orleans,
Louisiana captured the world’s attention, many communities outside of the metropolitan area were also
severely impacted by Hurricane Katrina. In particular, communities on the coast of Mississippi, east of New
Orleans, were ravaged. Katrina’s path cut directly through the Mississippi coast and the wind and rain
damage combined with a storm surge of 20 to 30 feet over sea level presented enormous challenges in
recovering and rebuilding.
Hancock and Harrison Counties were the most impacted of the Mississippi gulf coast. Among the
communities affected is Gulfport, the second largest city in the state with a 2010 population of about
68,000. Further east, Biloxi has a population of 51,000 and is the fourth‐largest city in the state. Other
smaller cities such as Diamondhead, Bay St Louis, Pass Christian, and Pascagoula front the Gulf of Mexico
and are home to full‐ and part‐time residents. Tourism is a large driver of the Mississippi coast’s economy,
particularly casino gambling. The population of those areas in the Mississippi storm inundation area, where
flooding was most severe, was 220,936 in 2000 and 204,484 in 2010, or 60 percent of residents living in
coastal counties.
Recent interviews conducted for this research effort in Bay St Louis, Mississippi indicated that the
community benefitted from strong social networks tied to physical infrastructure such as the historic
downtown core, which residents fought to preserve when a major mixed‐use development was proposed
for the badly damaged area. The historic center of the town is located near the waterfront, on an inlet of
the Gulf of Mexico, and was amongst the most threatened areas for redevelopment. Despite the harrowing
personal and community‐wide losses, the community used its already‐scarce resources to protect the
remaining and salvageable historic structures. The historic downtown also served as a symbolic meeting
place for “Second Saturdays,” an art fair and social event that predated Katrina and was restored within a
month of the disaster, even when many residents remained without basic services like electric power.
The phenomena noted in interviews of Bay St Louis residents were interesting from a syntactical standpoint
and formed the basis for the present research question: can space syntax be used to explain which spaces
are most likely to recover after a disaster? If so, what particular spatial characteristics or land uses are most
likely to be associated with greater recovery? Because Bay St Louis and other areas along the Gulf Coast
provide a wide range of morphological typologies – urban, small town gridded, low density sprawl, and rural
and exurban – the area provides the opportunity to test whether morphology affects recovery and
resilience.

BACKGROUND: THE BUILT ENVIRONMENT AND DISASTER RESILIENCE
There is a growing body of literature on what makes communities resilient to disasters, or able to return to a
previous, stable state after catastrophic events. However, there are few studies that explicitly link the
spatial configurations of communities to their ability to recovery from a disaster. Yet, there are many

8174:2

Proceedings: Eighth International Space Syntax Symposium
Santiago de Chile: PUC, 2012.

linkages between the built environment and intervening phenomenon, such as economic opportunity and
social cohesion. The built environment is believed to impact the presence or absence of social capital, which
has been shown to improve disaster recovery rates. Furthermore, the spatial configuration of a region
impacts the social interactions and opportunities, particularly between residents and businesses, which are
important for transmitting the information and resources necessary for increasing resilience.
Multiple theories related to morphology, social capital, and resilience exist. Anthropologists and sociologists
have posited that the built environment, composed of deliberately structured spaces, thoroughfares, and
barriers, reflects and influences our social connections and communications (Rapoport, 1994; Wilson, 1980).
The built environment and its constituent elements are a reflection of cognitive schemata and therefore
spaces need not be physically defined, but exist distinctly in individuals’ cognitive maps of their
surroundings, defined by the activities that take place there. Physical development patterns are influenced
by politics, codes, and ideologies, and many elements of the built environment remain fixed over time (with
new generations utilizing them). Spaces therefore transmit cultural meaning and identity over time and
correspond to and promulgate social structures, a view shared in the morphology literature with respect to
form and function (Hillier, 2007). These fields provide a basis for understanding how the built environment,
even after catastrophic damage, exists in human and collective memory and is assigned greater value than
the bricks and mortar from which it is crafted.
In the field of urban planning, the built environment has been shown to promote social capital, an important
aspect of resilience. Building on the work of Jane Jacobs, research has shown that walkable, mixed‐use
neighborhoods can encourage the development of social capital (Leyden, 2003) through an increase in
interactions and a higher likelihood of neighborhood amenities. Adherents to New Urbanism claim that
factors that influence social capital include density, street connectivity, design, and land uses, which
increase the probability of community‐building through interaction rather than creating sense of community
prima facie (Talen, 1999). Planners have long desired to create a sense of community through urban design
and have more recently sought to measure and define the relationship between the social and physical
realms.
Specific to space syntax, previous studies have shown that the spatial configuration of spaces impacts social
interactions and economic opportunities, which are associated with social capital. For example, retail and
other movement‐seeking land uses gravitate toward higher movement locations, which are statistically
more likely to be well integrated with the urban grid (Hillier, 1999a). Additionally, it has been shown that
the level of development of a neighborhood is contingent upon its embeddedness in the circulation system
of a city, either preventing or encouraging economic activity and social capital (Hillier, 1999b). Finally, many
factors that relate to resilience have been associated with integration, reach, and other syntax measures.
These include urban poverty, economic activity, social interactions, and the distribution of land uses, among
others. The relationship between space and poverty has been investigated and defined by recent space
syntax research (Carpenter & Peponis, 2010; Vaughan, 2007; Vaughan, Clark, Sahbaz, & Haklay, 2005).
Generally, access to economic and social opportunities through well‐integrated spaces has been associated
with a higher incidence of wealth at the smallest levels of analysis (parcels and block faces). According to
Vaughan (2007), the relationship between space and poverty has been discounted by researchers and
decision‐makers. However, Vaughan shows that poverty at least partially explains the causes and
persistence of poverty (Vaughan, et al., 2005). Street integration is shown to greatly affect the distribution
of social classes in London. There, higher‐class streets tend to be significantly longer with much more direct
accessibility (in terms of directional reach) than lower‐class streets (Vaughan, et al., 2005).
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Research has begun to identify physical manifestations of the link between social networks and disaster
resilience, or artifacts of the built environment that can predict resilience. For example, it has been shown
that physical structures that facilitate social organization were found to contribute significantly to day‐to‐
day recovery activities in a case study of five flood‐impacted communities (Sherraden & Fox, 1997).
Recovery efforts were most effective when they had an organizational base, or a physical address in which
activities could be centralized and staged. Another example of the influence of the built environment and
the impact on disaster resilience is the Chicago heat wave of 1995. Overall, 485 people lost their lives due to
heat‐related causes over the course of one week. A social and geographical analysis of the event
(Klinenberg, 2002) illustrates the grim patterns of vulnerability in Chicago, a city described as “famously
divided,” with distinct borders separating regions and groups that touch but not interpenetrate. Victims
tended to be social outcasts, including the elderly, the poor, minorities, and the isolated. Geographically,
these deaths were concentrated in low‐income, minority, and violent regions of Chicago. According to the
author, “Social ecology, and its influence over the ways in which people interact and use public space,
played a role that bears further investigation” (p.20). Clearly, Chicago’s social problems were reflected in
and reinforced by the spatial distribution of disenfranchised populations.
Many theories exist as to how aspects of the built environments impact social interaction and, in turn,
overall community resilience. While many conceptual models of these relationships are offered, there is
consensus that socially engaged communities are most resilient and that an underlying urban design that
includes well connected streets and spaces encourages social engagement. Therefore, this paper seeks to
determine if an empirical link can be found comparing Mississippi Gulf Coast data before and after Hurricane
Katrina.

METHODOLOGY
This initial research was largely exploratory, relying on simplified metrics and straightforward descriptive
and inferential statistical tools. In order to complete the analysis, a number of variables and data sources
were compiled in GIS. First, population change from 2000 to 2010 at U.S. Census block level were used to
determine the relative level of recovery of comparable geographic areas. The Census block is the smallest
level of geography used by the U.S. Census, with boundaries generally formed by streets or waterways.
Because they conform to city blocks, these geometries could be easily joined to street segments for syntax
analysis.
Census geometries, including blocks, may change over time, generally by being subdivided as population
numbers increase. From 2000‐2010, 26 percent of the approximately 17,000 blocks in the region were
subdivided from the 2000 Census, with 12 percent subdivided into more than two additional blocks in 2010
in the area of interest. In all cases where these boundaries changes, demographic information from 2000
were assigned to 2010 blocks using areal‐based interpolations. Census population and housing counts were
available for both 2000 and 2010, or roughly five years before and five years after Katrina. Unfortunately,
accurate population counts at the block level are not compiled between censuses; therefore data from
2005, when Hurricane Katrina struck, were not available.
GIS‐based street data from the Census were used in order to minimize alignment problems that often arise
among geographic data obtained from disparate sources. U.S. Census TIGER (Topologically Integrated
Geographic Encoding and Referencing system) street files from 2010 were gathered and cleaned to ensure
that syntax variables for street segments between intersections could be calculated. Syntax measures of
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street connectivity included metric reach and directional reach. Metric reach is essentially a function of the
density of connections over an area. It measures the total length of street grid accessible within a given
distance from a start point and tends to be much lower for a point along a cul‐de‐sac than for a point in a
gridded neighborhood. Reach is calculated from the midpoint of all street segments in the area under
consideration. Directional reach is the amount of street length accessible from a point within a certain
number of direction changes. The minimum angle to constitute a direction change was set at ten degrees.
Both types of reach were calculated at the street segment level using a JavaScript program created at
Georgia Tech (Peponis, Bafna, & Zhang, 2008).
Blocks in communities along the most impacted portion of the Mississippi gulf coast (Hancock and Harrison
Counties) were selected. Figure 1 shows the storm surge inundation area as defined by the U.S. Federal
Emergency Management Agency or FEMA, where surges 20 to 30 feet above normal tidal levels and
prolonged flooding, were recorded. Properties in the surge inundation area are known to have flooded, at
least temporarily. Properties outside of this area may have also experienced less dramatic flooding or have
been damaged by winds and debris.

Figure 1: Mississippi study area communities with storm surge inundation indicted in pink and location within the US shown in the inset

8174:5

Proceedings: Eighth International Space Syntax Symposium
Santiago de Chile: PUC, 2012.

Demographics for the largest population centers in the study area are shown in Table 1. Differences in
percent black, household income, and poverty status are quite striking among the communities. As income
and poverty are particularly associated with the ability to recover from a disaster, it is clear from these
figures that demographic differences may affect rates of recovery. Income and poverty were only available
for 2000; therefore demographics are unknown for the post‐Katrina population. It is believed that those
that remained or returned tend to be more affluent and a higher percentage non‐black due to the difficulty
disenfranchised populations have had in returning. The use of municipal sub‐areas for portions of the
analysis helps control roughly for the differences in demographics shown in Table 1.

Table 1: Demographics of case study communities
Gulfport

Long
Beach

Bay St
Louis

Pass
Christian

Diamondhead

Population 2000

71,127

17,320

8,209

6,579

5,912

Population 2010

67,793

14,792

9,260

4,613

8,425

% Black (2000)
% Population in Poverty (2000)

33.5%
17.7%

7%
9.0%

17%
13.2%

28%
10.8%

2%
7.2%

Mean Household income (2000)

$32,779

$51,666

$45,646

$60,683

$61,940

Size (sq mi)

64.2

10.1

6.1

8.4

11.3

Population density (2000)

1,108

1,715

1,345

783

523

‐5%

‐15%

13%

‐30%

43%

Change in Pop, 2000 to 2010

In terms of space syntax measures, high metric reach values along the coast are concentrated primarily in
downtown Gulfport (Figure 2), making comparison across areas of the coast difficult, as Gulfport has a
higher percentage of population in poverty and a lower median income (as shown in Table 1). While the
change in population of Gulfport was relatively stable (negative five percent), it still lags behind communities
like Diamondhead and Bay St Louis, which experienced positive population change. The conditions in highly
connected communities in Gulfport tend to be much different than those in Bay St Louis, where average
reach values are lower.
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Figure 2: Average metric reach 1 mile in case study communities

RESULTS
Population counts assigned to the Census block were compiled along with average syntax connectivity
values for each block in coastal Mississippi (based on a length‐weighted average of the streets the block).
Overall, the correlation values and direction of the relationship between higher syntax values and changes in
population from 2000 to 2010 (the proxy metric for disaster recovery) were not consistent either in the
entire region or in sub‐areas. Often, the relationship between population change and syntax measures was
negative, which ran counter to the hypothesized relationship.
Correlations are difficult, for example, since ostensibly many areas with stable or resilient populations would
have close to zero percent or zero net growth in population. Therefore, while areas with strong negative
and strong positive growth point to disparate development patterns, it is difficult to analyze these forces
simultaneously and in contrast to stable areas. Therefore, five categories were created based on percent
change in population from 2000 to 2010 (Figure 3). The categories take into account several scenarios along
the gulf, including areas that completely depopulated, those with strong negative growth, those with
relatively stable populations, those with strong positive growth, and those that were once unpopulated but
saw population enter in 2010. In categorizing the data in this manner, it was clear that those areas which
experienced little positive or negative growth, and were by definition stable, were those that were also most
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connected syntactically. Blocks with ‐25 percent to +25 percent change had the highest metric reach value
(21.3 miles), while those that experienced greater negative or positive changes in population had
progressively lower metric reach values.

Figure 3: Average metric reach and percent change in population, 2000 to 2010
25

Average Metric Reach 1 mile (miles)

21,3
19,5

20

18,2

15

13,6
11,2

10

5

0
Census block was
depopulated (‐100%
change)

‐99% to ‐25% change

‐25% to +25% change

+26% change or higher formerly unpopulated
area now populated

Categories of Percent Population Change

An examination of the most “extreme” types of blocks yielded interesting results (Table 2). Blocks with
completely stable populations, in this case those that experienced zero percent change in population had
the highest average metric reach at a distance of one mile (22.8 miles), albeit among a small sample of 39
blocks. As shown in Figure 3, blocks experiencing a negative 100 percent change in population had less than
half the metric reach of those with zero change (11.2 miles) among 1,498 blocks. Formerly unpopulated
blocks that gained population had a metric reach of 13.6 miles among 183 blocks. This indicates that
connected and accessible blocks within communities tended to fare better than less‐connected or remote
blocks. Although other factors are certainly involved, this initial view of the data illustrates that space syntax
may matter for recovery.
Table 2: Extreme examples of population change by block
Average
metric
reach

N blocks

Population increased from 0 to positive

13.6

183

Population decreased from N to 0

11.2

1498

Population did not change

22.8

39
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Because of these differences in the built environment as well as the demographic differences noted
previously, categories were compared for each individual case study community (Figure 4). In most cases,
the pattern shown in Figure 3 was consistent with the pattern seen in each respective city, where relatively
stable communities had higher average metric reach values. However, there were interesting differences.
For example, the most connected areas are the blocks in Gulfport and Long Beach City with little change as
well as those in Gulfport with moderate negative growth. While, the most connected spaces in
Diamondhead and Bay St Louis were those with little change and those with moderate positive growth. In
general, those formerly unpopulated areas that became populated tended to be, on average, the least or
nearly least connected blocks in each respective community. The exception was Bay St Louis, where the
depopulated areas had significantly lower average metric reach values than other areas in that municipality.
In general, the trends within communities indicate that differing demographics and differing development
patterns are important. Bay St Louis has more available developable land than Gulfport and Long Beach.
Other municipalities have developed the available land in the current city limits; however, open land in Bay
St Louis tends to have higher syntax values, or is more integrated with the street network due to proximity
to the city core.

Figure 4: Average metric reach 1 mile and percent change in population by individual community, 2000 to 2010

Average Metric Reach 1 mile (miles)

30

25

20

15

10

5

0
Long Beach City

Gulfport

Pass Christian

Bay St Louis

Census block was depopulated (‐100% change)

‐99% to ‐25% change

‐25% to +25% change

+26% change or higher

Diamondhead

formerly unpopulated area now populated

The categories illustrate trends in how different types of environments have recovered and developed since
Katrina. Generally, those areas with higher metric reach, or greater connectivity to surrounding areas,
tended to maintain or regain 2000 levels of populations. Those areas with lower metric reach either gained
more population or lost more population than higher metric reach areas. It is likely that, had Katrina not
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caused widespread flooding and wind damage, many low‐connectivity areas would have gained population
due to organic population growth. The coastal area has limited developable land and these types of larger,
less urban blocks tend to have more available vacant and open land.
In order to further control for demographics and provide an initial statistical test of the proposed
relationship between space and recovery that includes intervening variables such as demographics,
correlations and linear regression models were run with the absolute value of percent population change as
the dependent variable. As stated above, it seemed that those blocks with almost zero change in population
were most stable, while some blocks completely depopulated or became inhabited for the first time
(perhaps because of the difficulty of rebuilding in damaged areas). Therefore, any amount of change,
whether positive or negative, was treated similarly. Because of the lack of demographic data in 2010,
demographics from 2000 were used for median income and percent African‐American.
Correlations between the absolute value of the percent change in population and metric reach of one mile
was weak but negative and statistically significant. The correlation between the absolute value of
percentage change in population and directional reach at two direction changes was not significant. Both
relationships were negative, indicating that more syntactically embedded blocks tend to have stable
populations, as shown above. The correlation with another measure of recovery, the net change in
population normalized by area, was also used as a comparison. The correlation with each syntax measure
increased in strength and remained negative. Interestingly, the strongest correlation existed between
metric reach and percent African‐American. The correlation between median income and metric reach was
also significant. Both of these relationships echo results seen in previous studies of syntax and poverty,
where poor and minority populations tend to be found in urban settings with higher metric reach values at a
global scale.

Table 3: Correlations between independent and dependent variables

2000 % African‐American
1999 median income
Average metric reach 1 mile
Average directional reach 2
direction changes

Absolute value of
percent change in
population

Change in
population
normalized by
area

‐0.049**

‐0.141**

0.012

0.057

‐0.308**

‐0.087**

‐0.167**

0.329**

‐0.039**

‐0.022

‐0.086

‐0.038**

‐0.009

2000 %
African‐
American

1999
median
income

Average
metric
reach 1 mile

‐0.101**

**significant at 0.01 level

Next, linear regression models were tested. The dependent variable was the absolute value of the percent
change in population in model one. In model two, in order to explore alternative measures for recovery, the
net change in population normalized by area, was selected as the dependent variable. In both models,
independent variables included metric reach of one mile and intervening variables of percent African‐
American in 2000, and median income in 1999. The results are shown in Table 4. The models each had
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weak explanatory power (R2 of 0.023 and 0.037, respectively). Of most interest was the consistency in
overall explanatory power and the significance of metric reach among the two models. It is clear that
additional intervening variables are missing from the model and that each dependent variable is insufficient
to measure recovery. The return of population may not be an adequate proxy for recovery and a composite
index of recovery that includes income, employment, and rebuilding activity is likely to yield more significant
results.

Table 3: Census block analysis, linear regression results
Model 1
Predictors

Standardized coefficient
(Beta)

Constant

t

Sig.

6.426

0.000

Average metric reach 1 mile

‐0.121

‐2.233

0.026

2000 % African‐American

‐0.079

‐1.498

0.135

1999 median income

‐0.141

‐2.575

0.010

2

Dependent variable: Absolute value of percent change in population, R = 0.023, Sig. = 0.015

Model 2
Predictors

Standardized coefficient
(Beta)

Constant

t

Sig.

1.090

0.276

Average metric reach 1 mile

‐0.154

‐2.853

0.005

2000 % African‐American

‐0.106

‐2.031

0.043

1999 median income

‐0.060

‐1.093

0.275

2

Dependent variable: Change in population normalized by area, R = 0.037, Sig. = 0.001

The above results point to post‐Katrina population trends among different typologies of the built
environment through analysis of population data. While recovery through the return of population is crucial
to an area’s overall disaster resilience, re‐establishment of the commercial sector indicates a return of
employment, services, and other essential functions of a community. Therefore, in addition to examining
population trends, business directory data were analyzed for the study area community of Bay St Louis. The
types and numbers of establishments pre‐ and post‐Katrina that promote social capital were compiled. The
businesses included in the analysis were derived from an “associational activity” measurement of social
capital (Isserman, Feser, & Warren, 2007) in addition to social gathering places known to facilitate richer
social networks (Rupasingha, Goetz, & Freshwater, 2000). The list included bowling centers, public golf
courses, membership sports and recreation clubs, civic and social associations, religious organizations, labor
organizations, business associations, professional organizations, political organizations, and eating and
drinking establishments. Business directories from 2004 and 2009 (pre‐ and post‐ Katrina) in the Bay St
Louis area were obtained from the commercial data vendor ReferenceUSA. Directories from ReferenceUSA
are pulled from 5,000 public sources and verified by staff and include detailed firm information such as
contact, number of employees, sector, and detailed geographic information.
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As shown in Table 4, businesses that were stable, or existing before Katrina (in 2004) and after Katrina (in
2009), had the highest metric reach values on average. Conversely, defunct businesses, or those that
existed in 2004 but not in 2009, had the lowest. New businesses that were formed after Katrina tended to
be located in areas with the highest average directional reach. Although the means of each group were not
significantly different based on a single factor ANOVA test, more data is needed to determine if this
relationship could actually be statistically significant given a larger number of sites and a wider variation in
reach values found in a larger geographic area. The locations of the Bay St Louis businesses analyzed are
shown in Figure 5.
Table 4: Average syntax values by location of defunct, new, and stable businesses
Average metric reach 1
mile (miles)

Average directional
reach 2 direction
changes (miles)

Defunct businesses

26.42

6.06

New businesses

27.16

7.40

Stable businesses

27.31

6.88

Total

26.89

6.67

Source: ReferenceUSA

Figure 5: Location of defunct, new, and stable businesses and metric reach values for streets in Bay St Louis, Mississippi
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Many historic structures were destroyed or severely damaged in Katrina, including the 1852 beachfront
mansion and library once belonging to Confederate President Jefferson Davis and an 1848 Biloxi lighthouse.
Both of these structures were restored using federal funding, while many other properties were granted
state funds through the Mississippi Department of Archives and History’s (MDAH) Hurricane Relief Grant
Program for Historic Preservation. The MDAH program, federally funded through the National Park Service
and the Department of the Interior, distributed $26 million to public and private properties damaged by
Hurricane Katrina. Of the structures listed on the U.S. National Register of Historic Places in Bay St Louis, 227
of 728 were destroyed by Katrina, including the oldest existing structure in the town, the Spanish Custom
House, built in 1790.
In order to determine the damage to properties with morphological significance and whether recovery
efforts have prioritized historic structures based on morphological properties, historic structures in Bay St
Louis were assigned metric and directional reach values based on the closest street segment to each
geographically plotted historic site. For all properties in Bay St Louis, the average metric reach at a distance
of one mile was 18.5 miles and average directional reach at 2 direction changes was 0.7 miles. Those
structures completely destroyed by Hurricane Katrina, as shown in Table 5, tended to be in less connected
spaces based on metric reach but more connected spaces in terms of angular reach than those that are still
standing (thus, located on street segments that cross through many other streets without interruption but
are lower‐density, such as collector roads). Despite the lower reach values for properties that were
destroyed, the reach values of those that were singled out for restoration by MDAH were as high as those
that are still standing, generally pointing to the importance of properties and structures that are central and
accessible to the population. Overall, historic structures tended to be much more integrated in the city
fabric (average metric reach at one mile of 27.0 miles) versus the properties in Bay St Louis at large (average
metric reach at one mile of 18.5 miles). The data illustrate what was echoed in interviews with Bay St Louis
residents: the town is organized physically and socially around its historic assets and has rallied to preserve
them. Morphological properties seem to relate to those properties most valued by residents, as higher
reach values were associated with structures that were saved rather than disregarded.

Table 5: Status of historic properties in Bay St Louis, 2011

Standing historic properties
Historic properties destroyed by
hurricane Katrina
Historic properties selected for MDAH
grants
All historic properties
All properties in Bay St Louis

N
properties

Average metric reach 1
mile (miles)

Average directional reach
2 direction changes
(miles)

459

28.4

1.1

227

23.9

1.4

88

28.6

1.3

728

27.0

1.2

11,419

18.5

0.7

Source: Hancock County Historical Society, Mississippi Department of Archives and History
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DISCUSSION
Although this analysis points to certain important trends, more work is needed to establish the relationship
between morphology and disaster resilience. While the descriptive data by category indicate that
syntactical depth is related to greater resilience, creation of a robust explanatory model has proven difficult
at this stage.
In terms of the dependent variable, data from immediately prior to the storm (2005) would allow a much
more accurate measure of population recovery, although any data taken between decennial censuses are
not available at the fine scale of Census blocks. Furthermore, change in population may be an inadequate
indicator of recovery or resilience, therefore additional data such as building and construction permits will
be sought. Future research will also focus on qualitative interviews and other information gathering
strategies to understand these relationships. For the independent variable in the model, alternative syntax
measures, such as metric reach at smaller distances, may also improve the explanatory power. Particularly
in small towns along the coast, metric reach of one mile may be too large of an area to approximate the
cognitive and cultural sphere of influence for residents.
The descriptive data seem to indicate that “tipping points” for recovery may exist, wherein strong ties to
certain locations draw population back, however, simultaneous forces, such as organic population growth
and speculative real estate development, may be complicating the analysis. Future work will focus on
determining additional intervening variables and isolating specific conditions that may prevent or encourage
redevelopment. The above analysis included a number of variables thought to be most significant, however,
deeper review of the literature and interviews with residents will be undertaken to create a more complete
set of variables.
While the preceding data are exploratory and largely descriptive, there are clearly trends in the data that
warrant further investigation as to the importance of morphology in promoting community resilience to
disasters. The above results point to a positive relationship between space syntax variables and stability of
an area after a disaster. Blocks with higher syntax values, or greater integration and connection with
surrounding areas, tended to have very low positive or negative change in population from 2000 to 2010.
This generally held true for the affected area of the coast as well as within individual municipalities. While
the results were less striking, businesses in more connected locations also tended to regenerate more
readily than those in less connected areas. Historic buildings were also clustered in more connected areas
and tended to receive greater investment when located in a more connected area, despite greater losses to
historic properties elsewhere.
Despite the limitations of the data and techniques in the preceding analysis, there are indications that the
built environment plays a direct and indirect role in creating more resilient communities able to rebound
from disasters. Space syntax appears to be one analysis tool useful in measuring these phenomena. After
further investigation, it may be possible to recommend development strategies that are more likely to foster
resilience and mitigate the impacts the upheavals of catastrophic disasters.
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