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Abstract

Past research on environmental perceptions has, for the most part, treated responses as independently distributed across
given study area. However, a random sampling of respondents may not necessarily produce a randomly distributed pattern of
views on the natural environment. This article explores the degree to which perceptions of water quality are spatially correlated
across two watersheds in San Antonio, Texas. Using spatial analysis techniques, we describe and map the mosaic of perception:s
of water quality in Salado and Leon creeks running through the heart of the metropolitan area. Specifically, we test the degree
to which responses are spatially autocorrelated across the watersheds, and then provide explanation as to why clustering of
perceptions occurs in specific locations. Results demonstrate that environmental perceptions are in fact spatially dependent
across the landscape and that geographic networks of issue-based activism contribute to the formation of localized “hot spots”
of similar responses. Finally, we discuss how the results provide direction for more effective approaches to watershed planning
and policy.
© 2004 Elsevier B.V. All rights reserved.

Keywords: Spatial autocorrelation; Environmental perceptions; Watershed planning; Geographic information systems

1. Introduction landscape. However, recent findings suggest that per-
ceptions and beliefs about specific natural features are,
Studies on perceptions of the natural environment in fact, related across space. The influence of social net-
traditionally have been conducted with the assumption works, location, proximity, and other geographic fac-
that responses are independently distributed across thdors causes environmental perceptions to unfold as a
clustered pattern across regions, rather than one that
- is randomly dispersed. These “hot spots” of spatially
* Corresponding author. Tel.: +1 979 458 4623; fax: +1 979 845 correlated perceptions have important implications not
5121. only for statistical modeling of responses, but also for
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We build on previous studies explaining the influ- awareness, and concerns). Generally, these studies
ence of socio-demographic and location-based factors conclude that young, wealthy, educated women with
on environmental perceptions by examining the mo- liberal political views are the most likely to consider
saic of environmental responses across watersheds inenvironmental protection as a priority. In their sum-
San Antonio, Texas. Using spatial analysis techniques, mary of over a decade of previous reseakém Liere
we describe and map perceptions of water quality in and Dunlap (1980, p. 192pund that, “age, education
two creeks based on the results of a random survey ofand political ideology are consistently (albeit mod-
residents in two San Antonio watersheds. We empiri- erately) associated with environmental concern, and
cally test the degree to which responses are spatially thus we have confidence in concluding that younger,
autocorrelated across the study area and attempt to exwell-educated, and politically liberal persons tend to
plain why there is a clustering of perceptions in spe- be more concerned about environmental quality than
cific locations. Results show that responses are indeedtheir older, less educated and politically conservative
spatially related across the geographic landscape andcounterparts.Jones and Dunlap (1993ahdScott and
certain factors contribute to the formation of localized Willits (1994) found the same results: young, highly
‘hot spots’ of similar answers. Identifying geographic educated, liberal-minded individuals demonstrate
areas where residents have similar perceptions aboutgreater recognition of and concern for environmental
local water quality may help planners and policy mak- problems. Other more recent studies focusing on the
ers strategically target environmental management pro- role of demographic and socio-economic factors find
grams in neighborhoods where initial support for these evidence that younger agéransson and Garling,
programs is likely. 1999; Nord et al., 1998nd higher levels of education

The following section reviews the past literature (Guagano and Markee, 1995; Howell and Laska, 1992;
explaining environmental attitudes and perceptions Raudsepp, 200Q%&re significant drivers of environmen-
through socio-demographic and geographic variables. tal attitudes and concern. Income is another variable
We then introduce the concept of spatial autocorre- shown to explain environmental perceptions and
lation and discuss its applications for understanding attitudes Fransson and Garling, 1999; Van Liere and
human perceptions and behavior. Next, we describe Dunlap, 1980. For exampleScott and Willits (1994)
sample selection, variable measurement using Geo-found that respondents with higher income levels
graphic Information Systems (GIS), and data analysis were more likely to demonstrate pro-environmental
procedures. Our findings are reported in four phases. concerns.

First, we determine if spatial dependence among  Geographic factors, such as urban or rural envi-
views of water pollution exists for the entire sample. ronments, have long been recognized as important in
Second, we identify geographic “hot spots” of similar explaining environmental perceptionsrémblay and
responses. Third, we test the degree to which the Dunlap, 1978 More recently, with the development
clusters differ from the rest of the sample in terms of of computer aided spatial analytical techniques,
socio-economic and geographic variables. Finally, we researchers have begun to examine factors, such as
use density calculations to examine spatial overlap proximity and location to explain the underpinnings of
between the LISA “hot spots” of similar views and environmental perceptions. The interaction between
areas of issue-based environmental activism. Basedphysical location and environmental values is most
on the results, we discuss the policy and planning often conceptualized as “sense of place.” The way
implications of being able to pinpoint areas of similar in which an individual relates to and perceives the
environmental views across a watershed. natural environment is manifested in his or her “sense
of place.” Sense of place is defined by the collection of
beliefs, attitudes, and perceptions individuals associate
2. Explaining environmental perceptions with a particular locality Tuan, 1977; Williams, 1995;
Agnew, 1998. Sense of place thus marks the intersec-

There is a long tradition of scholarly research using tion of geographic setting and personal experience and
socio-economic and demographic variables to explain helps to shape one’s attitude toward the natural envi-
environmental perceptions (i.e., attitudes, views, ronment Cantrill, 1998. Such a place-based theory
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is a first step in considering location and spatial issues 3. Spatial dependence and spatial
when explaining perceptions of the natural environ- autocorrelation
ment.

Research in environmental psychology lays astrong  Spatial clustering is often identified statistically
foundation for understanding place-based perceptionsthrough measures of spatial autocorrelation, which is
by examining the difference in views among urban defined as the phenomenon that occurs when the spa-
and rural residents. For exampl@remblay and tial distribution of a variable of interest (e.g., crime,
Dunlap (1978)found that rural residents were less housing, income, etc.) displays a systematic or non-
concerned with environmental problems than those random pattern in geographic spac¢gliff and Ord,
living in urban settings, and that rural farmers were 1981; Anselin and Griffith, 1988 Positive spatial au-
particularly uninterested in protecting the environ- tocorrelation indicates clustering of similar responses,
ment.Lowe and Pinhey (1982)onfirmed these rural  while negative spatial autocorrelation represents signif-
anti-environmental conclusions in a national study icantly dissimilar responses across a geographic area.
focusing on a respondent’s place of socialization. The presence of spatial autocorrelation means that the
However, more recent empirical research disputes the response variable is not distributed randomly or in-
rural anti-environment hypothesis and instead suggestsdependently, but rather forms a pattern across space.
increasing environmental concern in non-metropolitan The impacts of this phenomenon when, in the multi-
areas Alm and Witt, 1994; Fortmann and Kusel, variate case, the residuals are spatially autocorrelated
1990. Regardless of the findings, using place-based include the potential for biased parameter estimates
measurements to examine environmental perceptionsand misleading significance level&gn, 1990; Ding,
indicates a trend towards grouping individual beliefs 2007).
by geography or physical space. Spatial autocorrelation measures have been applied

Hannon (1994andNorton and Hannon (1998@re most commonly in the natural sciences. Examples
among the first to directly link environmental attitudes of this use include measures of spatial autocor-
to geography. These authors propose that the intensityrelation to aid in the prediction and modeling of
of environmental valuation is discounted across time non-indigenous riparian weed distributions at various
and space. In other words, proximity factors play a crit- spatial scales Gollingham et al., 2000 modeling
ical role in determining individuals’ view of physical savannah landscape structur@sdrson, 2002and the
place. Examinations of the importance of proximity distribution and effects of habitat fragmentation on
also include research into attitudes toward and deci- bird speciesoenig, 1998. However, social scientists
sions about environmental risk. For exam@awande are also using this analytical technique to improve
and Jenkins-Smith (200fpund that distance from  understanding of socio-economic trends. For example,
transportation routes for nuclear waste drove percep- spatial autocorrelation has been employed to model
tion of risk and influenced property valuésliot et al. housing price variation and neighborhood quality
(1999)found that proximity to adverse air quality loca- (Dubin, 1992; Dubin and Robin, 1988nvestments
tions affected community cohesiveness over air pollu- on adjacent property valueDifig et al., 2000
tion issuesBrown et al. (2002, p. 63)sed straight-line  neighborhood crime characteristiéubin and Good-
distance to test a place-based theory of environmentalman, 1982, and transportation demandaou et al.,
evaluation. These authors found that environmental 1997).
values are “not randomly distributed across the land-
scape, but tend toward spatial clustering.” Identifying a
spatial pattern of community values adds an important 4. Modeling environmental perceptions using
insight into how locational factors influence attitudes spatial autocorrelation
and beliefs. FinallyBrody et al. (2004)found that
proximity to water bodies based on driving distance is ~ We used measures of spatial autocorrelation to an-
a significant factor in explaining perceptions of water alyze the geographic pattern of environmental percep-
quality, particularly compared to socio-economic tions of Salado and Leon creeks in San Antonio, Texas.
variables. Salado and Leon creeks stretch from Northern Bexar
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County southeast to the confluences of the San An- 1017 for analysis. Of the 1017 respondents selected,
tonio River and Medina River, respectively. Salado 1005 were geocoded (placed in their true location on
creek runs for 44 miles through the eastern portion earth using<andY coordinates) by tying their reported
of the city, while Leon creek flows for approximately addresses to a 2000 U.S. Census Bureau TIGER line
57 miles through the western portions. Both water- file (Fig. 1). Once each respondent was located
courses traverse a variety of land uses ranging from in geographic space, we could effectively employ
rural/agricultural to urban/commercial. Currently, both geographic factors and spatial analytical techniques to
creeks are recognized as “impaired waters” by the U.S. examine environmental perceptions within the study
Environmental protection agency (EPA) due to high area.
levels of pollution.

Our goal is to describe the spatial pattern of water 5 o Measurement of variables
pollution views across the study area and to explain

why clustered responses occur in specific locations. Respondents’ perceptions of water quality (the de-
Specifically, we pose the following research questions pendent variable for the study) in Salado and Leon
and test the corresponding hypotheses: creeks were measured by self-reports from the survey.
Views of the creeks’ safety for drinking, swimming,
H1. Perceptions of water quality for Salado and Leon consumption of fish, and drinking for livestock were
creeks are spatially correlated across the entire studymeasured on a scale from 1-4, where 1 is very safe
area. and 4 very unsafe. By combining these four perception

_ _ variables, a single water safety variable was formed on
H2. Perceptions of water quality for Salado and Leon 5 gcgle of 4—18.

creeks cluster in geographically specific, positively  gocio-economic and demographic variables were
spatially autocorrelated locations within the study area. 150 measured from survey responses. Party identifica-
tion (PID), age, income, education, and gender were
H3. Characteristics of respondents with clustered re- registered based on the methods used most widely
sponses are significantly different than the rest of the throughout the environmental behavior literature (see
sample population. Appendix A for more detail). Tenure (the length of
time a resident has lived in a neighborhood) was mea-
sured based on the number of months a respondent has

5. Data and methods resided in a specific neighborhood. General Environ-
_ mental viewpoints were measured based on questions
5.1. Sample selection initially used by Van Liere and Dunlap (1980Re-

sponses were summed and ranged 4 (strongly agree-
We selected the sample of respondents from a jng humans are abusing the natural environment) to 16
random household telephone survey of residents (sirongly disagreed.Finally, population density was

in San Antonio, Texas that over-sampled the area measured using GIS along with census data to deter-
creeks. The sample was stratified into three groups: grea (sed\ppendix Afor more detail).
Salado creek watershed, Leon creek watershed, and
Bexar County as a whole. In order to make sure the
househOIdS Were_m the targeted ar_eas, we used onIy 1 Four separate questions regarding the safety of the Salado and
listed numbers with addresses. This approach made| eon creeks (for drinking, swimming, eating fish, and drinking for
certain that the correct strata could be determined for livestock) on a scale from 1-4 were combined into a single variable.
every household. We randomly selected 4000 listed Cronbach’s Alpha for the final scale is 0.91 and 0.95, respectively.
households within each stratum. A sample of 2400 Due to the ir\creased range of values (4-16) this variable is approxi-
households was sampled from Bexar County and 800 maztely continuous. . . .

Eight separate questions regarding the degree to which humans
from each of the over-sampled areas. The overall are impacting the environment on a scale from 1-4 were combined

response rate was 25.4%, which generated a sample ointo a single variable. Cronbach’s Alpha for the final scale is 0.96.
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Fig. 1. Study area and respondent locations.

The majority of geographic variables in the model Salado and Leon creeks. Land use for each respon-
were measured through GIS analysis techniques. Driv- dent’s location was measured using the Texas Natural
ing distance was measured by tying the geocoded sur-Resource Conservation Commission (TNRCC) Land
vey respondents to a 2000 U.S. Census Bureau TIGERUse/Land Cover GIS coveradd=rom this data layer,
line file product, which contains the road network for we formed the following three major land use cate-
San Antonio® Through network analysis, we deter- gories: urban, rural, and residential. No overlap existed
mined the shortest driving distance in meters from a in the labeling, as each respondent fell into only one
respondent’s residence to the nearest intersection withof the above land-cover classes. The variable, issue-

activism density was determined by the weight of
- the respondents’ locations combined with the weights

3 Previous studies correlating distance with perceptions use Eu- hased on the ranked responses to four selected sur-

clidian (straight line) measures. We improved upon these methods vey questions. The density calculation used area estab-

using the most recent GIS technology for the following reasons: (a) lished by a moving point based search radius of 1 km

people tend to perceive distance not “as the crow flies” but how they - . )
gain access to natural resources, which is usually by automobiles. Créating a continuous surface layer for each question.

Driving distance is therefore a more accurate measure since it takes The mean of these four layers was derived using a GIS,
into account a respondent who lives close to a creek, but must drive a resulting in one final density layer.

comparatively long distance to gain access; (b) as noted by a recent

study examining the relationship between distance and environmen-

tal values Brown et al., 200p, “barriers” are important issues when
considering a person’s location in relation to a natural resource. By ~ * The TNRCC data layer was originally generated through the

using driving distance, we take into account urban barriers, such as EPA by interpreting a series of Landsat satellite images into a raster
buildings, watercourses, or neighborhood districts that a respondent format. This raster-based layer was then converted to a vectors format
would need to traverse to access Salado or Leon creeks. to analyze with respondent data.
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5.3. Data analysis related responses. Finally, we used moving, point den-
sity calculations to examine the spatial overlap between

We analyzed the data in four major phases. First, local geographic “hot spots” of similar views and areas

we used a global Moranisto test for significant levels  of concentrated environmental activism.

of spatial autocorrelation among views of water qual-

ity in Salado and Leon creeks. The Morah'statistic

(Moran, 1948 is one of the oldest measures of spa- 6. Results

tial autocorrelation that can be applied to points which

have attribute values associated with them. This statis- Global Morand values indicate statistically signif-

tic, formally defined as: icant positive spatial autocorrelation of views on water
v Yy, T quality for both creeksTable J). Views associated with
I = NZ"Z./W’J(X’ — X - X) Salado creek show the strongest levels of spatial de-
(Zizj W,.j) S(Xi — X)? pendency with @-score of 18.01R<0.01). The same

responses for Leon creek reveal a lower level of spatial
WhereN is the number of caseX| the variable value  clustering with &-score of 10.17R < 0.01). These re-
at a particular location, Xj the variable value at an-  sults suggest that perceptions of water quality for both
other location (wheresj), X the mean of the variable  creeks in the study area are not dispersed randomly, but
andWj is a weight applied to the comparison between instead are spatially correlated somewhere within their
locationi and locatiorj. watersheds.

The results from this test statistic provide an over- Once we established the presence of significant pos-
all picture of the degree of spatial dependency acrossitive spatial autocorrelation among all respondents’
the study area. Second, we employed a local indica- views, we used alocal Morar'$LISA) to identify “hot
tor of spatial autocorrelation (LISA)Anselin, 1995 spots” of locally clustered responses. Analysis of the
to identify and map the statistically significant simi- top 5% (or 95th percentile) of Moranfsvalues for the
lar responses (wher@ < 0.05) related to the creeks. entire sample provides further insight into the nature
LISAs detect significant spatial clustering around indi- of perceptual spatial dependency by helping explain
vidual locations and pinpoint areas that contribute most why views across the study area tend to cluster. Based
to an overall pattern of spatial dependence. We were in- on a test of means, respondents with locally clustered
terested in identifying positively associated responses, views of the creeks live significantly closer to the water
i.e. positive, significant LISAs located near other posi-
tive significant LISAs (“hot spots” or “clusters”). This  Table 1
technique offered a finer lens of focus that may uncover Global Moran’s| statistics for views of Salado and Leon creeks
important features or characteristics in explaining envi- Salado views

ronmental perceptions of the creeks. The local Moran’s ZW?”;IS i dom (expectec)” %83

N . patially random (expecte —0.
| statistic is given by: Standard deviation ofi" 0.00
(Z Z) N Normality significanceZ) 18.02
4 (7. _ 7 Randomization significance&) 1801
li= S% Z[WU (2;=2) P-value <001

J=i
_ Leon views

WhereZis the mean intensity over all observatiogs, Moran’s 1" 0.01
is the intensity of observation Z; is intensity for all Spatially random (expected)™ -0.00
other observationg, (wherej #1i), S2 is the variance Standard deviation of 0.00
. o Z . Normality significanceZ) 10.18
over all observations, andj is a distance weight for Randomization significanc) 1017

the interaction between observatiarend. P-value <001
Third, we conducted two sample independent t-tests o _ _
between these “hot spots” of clustered responses andAn | va_lue_whlch is high indicates more spa_ltlal autocorr_ela_non than
T . an lwhichis low. Values dfabove the theoretical medg()), indicate
the rest of the sample to obtain initial information on  positive spatial autocorrelation while values below the theoretical
the distinguishing characteristics of spatially autocor- mean indicate negative spatial autocorrelation.
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Table 2
Comparison of locally clustered views and the remainder of the sample

Salado creek Leon creek

Cluster mean Remaining mean T-statistic Cluster mean Remaining mean T-statistic

(n=30) (n=954) (n=29) (n=955)
Tenure in San Antonio 3720 30190 166" 286.26 30449 —-0.48
Tenure in neighborhood 230 15865 243" 13350 16171 -1.83
Population Density 87 784 364™ 55.70 5549 206
Network distance 21963 986657 —30.34™ 240845 1279526 —1263™
creek view 1497 684 2503™ 1293 378 1339™
Political identification 27 224 -0.32 206 224 —1.03
Environmental views 133 1522 -1.85 1503 1518 -0.17
Education 134 1449 145 14.72 1416 —-2.16
Age 5503 4795 189* 42.37 4769 —2.00°
Income 715 865 —2.36 974 7.36 403™
Gender Q5 053 —-0.32 055 053 024
Urban land use a 0.09 018 007 091 —0.45
Rural land use 03 041 -1030™ 0.76 039 445™
Residential land use .87 050 569 017 052 —4.71™

Results are based on a two sample independist between the mean values for significant locally clustered responses and the remainder of
the sample for each watershed.
* P<0.05.
** P<0.01.
% P<0.001.

bodies, believe they are highly polluted and unsafe for ~ Another divergence occurs regarding age. Respon-
human activities, and live in areas with high popula- dents with spatially correlated views of Salado creek
tion densities Table 2. High population density may  are significantly older, while those viewing Leon creek
contribute to this pattern of local spatial autocorrela- are significantly younger. Similarly, the clustered sam-
tion because people living close to each other are more ple associated with views of Salado creek has lower
likely to share information, social and environmental family income levels, while in contrast the residents
values, and form neighborhood coalitions around spe- with clustered perceptions of water quality in Leon
cific issues. With high population densities, residents creek are significantly wealthier. Finally, those with
thus may be more likely to share similar views on the clustered views of Leon creek reside in more rural ar-
natural environment. eas, while those sharing perceptions of Salado creek
Other factors chosen for analysis based on the liter- are located in more residential settings. These differ-
ature on environmental perceptions do not illustrate as ences in socio-economic and demographic characteris-
clear a trend in distinguishing the clustered responsestics between the 95th percentiles of clustered responses
(Table 2. For example, neighborhood tenure is signifi- for each creek make it difficult to form more general
cantly longer for respondents with spatially autocorre- conclusions about the data and demonstrate a need for
lated views of Salado creeR& 0.01), butnot for Leon  further investigation to explain why perceptions cluster
creek. We would expect tenure to play a more important locally.
role in explaining clustered responses for both creeks,  Mapping the local “hot spots” of clustered views of
since residents will be more likely to form personal water quality inthe creeks provides further insights into
relationships and share their views the longer they re- the nature of spatial autocorrelation within the study
side in a specific neighborhood. Also, residents forming area. Highly clustered responses occur spatially in two
spatial clusters of similar views of Salado creek have separate groups for each creek. In other words, the clus-
significantly lower levels of education than the rest of tered responses themselves are clustered. Each group-
the sample, but this is not the case for respondents with ing, identified by ellipses ifrig. 2, crosses both sides
clustered views of Leon creek. of the creeks. Views of Salado creek congregate in an
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Fig. 2. Geographic clustering of local Moram’sotspots.

area to the north and south of the city. Views of Leon areas in addition to the variables discussed above. The
creek seem to be concentrated in the northern reachegresence of tightly packed, spatially-defined groups of
of the watercourse. respondents with similar views of Salado and Leon
We used a moving point density analysis with re- creeks suggests that perceptions and behaviors may be
spondents’ views as a weighting variable to help further linked by social networks operating in specific neigh-
identify why grouping occurs in specific geographic borhoods. Dense social networks have long been be-



DTD 5

S.D. Brody et al. / Landscape and Urban Planning xxx (2004) XXX—XXX 9

lieved to facilitate collective thought and correspond-
ing action Oberschall, 1973; Tilly, 1978; Fireman and
Gamson, 197PMore specifically, with increasing den-
sity, individuals are more likely to communicate, share
information, and develop similar views and a shared
identity (Kim and Bearman, 1997Density in the so-
ciological context is usually defined by the extent to
which actors are tied to each oth&drald and Prahl,
1988. We apply social network and network density
theory to our spatially oriented data to help further
explain the locations of clustered views. Thus, an al-
ternative explanation for local “hot spots” of similar
views on the water quality in Salado and Leon creeks
is that respondents with highly clustered perceptions
most likely contribute to or are influenced by a social
or community issue network. In our case, the clusters
of local Moran’sl’s may be expressions of a broader
social network on environmental issues related to the
creeks.

We investigate the influence of a spatially defined
social network by mapping the density of several vari-

Moran’s | values almost coincide with the highest
density areas of collective environmental activism.
For Leon creek, the spatial overlap is consistent, but
slightly less well defined. Here, we notice an area of
dense issue-based activism toward the southern portion
of the creek where there is no local Moram’shot
spots.” Overall, mapping perceptions and activities
provides spatial evidence that communication and
discussion of local issues, sharing of information,
common group membership, and individual leaders
may result in geographic areas where views of the en-
vironment are very similar. Demonstrating the overlap
in spatial extent of responses may not provide the only
explanation for why concentrated groups of views oc-
cur where they do. However, these exploratory findings
lend initial support for the theory that environmental
community activists are associated with “hot spots”
of similar views on the importance of environmental
protection.

Through spatial analysis and GIS techniques, we
are able to identify the spatial extent of environmen-

ables representing environmental issue-based activity.tal activism and social networks. Site visits to each of
These variables include whether a respondent: (1) dis- the four issue-based activism areas identifieHiq 4
cusses local issues with other people; (2) contributes provided additional support for the existence of and
money to an environmental group; (3) belongs to a explanation for spatially defined social networks. By
group in San Antonio that is interested in clean wa- exploring the influence of spatial structure and urban
ter; (4) is willing to act as a community leader on the form characteristics on the spatial extent of our is-
topic of clean water in Salado or Leon creek. Together, sue networks, we could provide further explanation
these variables help determine if a resident is a commu- of why clustered responses and activities may occur
nity activist operating within a social network. These in those specific locations. We found that the under-
four variables were combined and mapped as a sin- lying development patterns of all four areas facilitate
gle density surface arealifig. 3. We spatially identify intense social interaction and the existence of tight-knit
the presence of issue networks, where density referscommunities concerned for the surrounding natural
to the concentration of similar views in a given area environment.
(2 km), yielding various intensities of issue-activism. Forexample, all areas are comprised of well-defined
The goal of this stage of analysis is to determine if the middle/lowerincome neighborhoods bounded by sharp
local Moran’dl clusters are geographically aligned with  human boundaries, such as major streets, culverts, and
areas of active environmental issue networks. Such autility corridors. Each neighborhood is very insulated,
finding will provide additional insight on why the clus-  with one or two primary entrances and multiple cul-
tersidentified irFig. 2occur in those specific locations. de-sacs and dead end streets. Surrounding commer-
Results shown irFig. 4 indeed confirm that the  cial and/or industrial zones further define each area
clusters of local Moran’sl's overlap areas with  asislands of residential development. The urban form
the highest density of environmental issue activity of each area is characterized by high-density single-
responses. Individuals within the clusters may not only family dwellings with shallow setbacks from the road.
be issue activists themselves, but also be influenced bySidewalks and pedestrian access points were observed
residents living in close proximity that possess the four in all sites. Low levels of through traffic enable bas-
issue activist traits. The overlap is particularly distinct ketball nets to face into the streets, creating common
for the groups along Salado creek, where the local play areas for children. Lack of privacy fences indicates
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Fig. 3. Geographic density of issue activism responses.

willingness to share space and increases the likelihoodings. Community identity and solidarity is further em-
of communication. Furthermore, all areas are adjacent phasized by the presence of crime-watch postings in
to or surround a community church where families can all sites. Overall, each neighborhood is tightly packed,
meet, share information, and develop common inter- well maintained, and child oriented with ample shared
ests. Two of the four areas have neighborhood parks, spaces. This residential spatial structure is well suited
which provide additional space for communal gather- for community interaction, the formation of social net-
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Fig. 4. Locally clustered views on water quality in creeks and density of issue activism responses.

works, and the development of similar perceptions and tion to the above characteristics, the two neighborhoods
activities related to protecting the natural environment. associated with clustered views on this creek con-
Evidence of spatial structure influencing the forma- tain communal mailboxes, community bulletin boards
tion of social networks and environmental activism is placed in median areas announcing community events
particularly strong for areas along Leon creek. In addi- and issues that should be addressed, and gateways iden-
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tifying the neighborhood as a single residential unit. In are clustered across watersheds in Bexar County,
addition, houses in one area have garages attached t@ targeted strategy of policy making and planning
their neighbor’s, creating large amounts of shared spacemay be more effective than an approach that casts
where social interaction and community activism may a broad regulatory net. Policies to protect the water
be facilitated. quality of creeks should first be presented to groups
Site visits to each of the four areas containing sim- of residents in specific locations who will most
ilar views of Salado and Leon creeks confirm spatial likely be the strongest supporters. In this regard,
analyses and provide important information as to why engaging community activists first so that issue-based
these clustered views and activities occur where they networks evolve and spread to remaining parts of the
do. The spatial structure and urban form of each neigh- watersheds may be the most effective way to gain
borhood clearly support community solidarity, com- involvement and commitment in generating local
munication and information sharing, family gatherings, environmental policies. Community support for these
a strong sense of place, and a concern for the safetypolicies will invariably increase the likelihood of their
and quality of their neighborhoods. These settings are implementation.
ideal places for environmental issue activist traits to ~ There are thus two types of targeted watershed

emerge, resulting in a strong social network defined
by neighborhood boundaries. It is this social network
structure that we believe contributes tolocal “hot spots”
of similar responses regarding water quality in the

planning strategies that emerge from the results of
this study. First, focusing planning initiatives on

residents with specific socio-economic and demo-
graphic characteristics (in this case, people living

in densely populated urban areas who are in favor
of environmental protection, belong to clean water
groups, give money to environmental groups, discuss
local issues, and are potential community leaders).
Second, aiming planning efforts at specific geographic
The findings of this study suggest that a randomly areas where clustered views of poor water quality
selected sample of residents will not necessarily yield emerge (in this case, the four groups identified close
a randomly distributed pattern of results. We found to the creeks). It should be noted however, that
that perceptions of water quality in Salado and Leon while watershed planning should begin by targeting
creeks are spatially correlated across Bexar County. those likely to be most supportive of the initiative,
Local measures of spatial autocorrelation determined ultimately, policies must be accepted in areas and by
that “hot spots” of similar views are more likely to residents contributing most to the decline of water
occur close to the creeks, in densely populated areas,quality.
and that respondents in these clusters believe the wa- While this study offers some initial insights into the
tercourses are highly polluted. Mapping local clusters spatial pattern of environmental perceptions in Bexar
of similar perceptions reveals that local “hot spots” are County, TX, additional work is needed to more fully
themselves clustered in four distinct groups. The spatial explain the presence of spatial autocorrelation. First,
extent of these areas coincides with density-based clus-residents in local clusters should be re-surveyed fol-
ters of respondents who are active community agents lowed by interviews to more thoroughly investigate the
for environmental issues. We suggest that community influence of issue-based activism networks. Because
activism and involvement drives the formation of issue- the original survey design for this study was intended
based networks where neighbors hold similar environ- to measure general environmental perceptions, not the
mental perceptions. These networks are facilitated by effects of environmental activists on the clustering of
the spatial structure and form of each residential devel- views, pertinent data on activism was not collected. Our
opment. investigation of why clustered views occur in specific
While the findings of this study are exploratory in locations is exploratory in nature. Further study will

creeks.

7. Conclusions and policy implications

nature, they have important implications for policy
making and plan implementation. Given the fact
that environmental perceptions of water quality

help explain the relationship between spatially defined
social networks, similar views on the environment,
and corresponding collective action. Second, other
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Appendix A. Concept measurement

Name Type Measurement Scale Source Statistical
measure
Water safety Dependent Views of water 1-16 Survey t-Test, global
pollution in Morans, local
creeks from very Morans
safe to very
unsafe
Driving distance Independent  Distance in Continuous GIS Analysis t-Test

meters from
residence to
nearest
intersection with
creeks

Population density Independent  Population per Continuous U.S. Census t-Test
square mile in
study area

Party ID Independent  Association with 1-4 Survey t-Test
specific party

Education Independent  Number of schoolContinuous Survey t-Test
grades completed

Age Independent  Reported age in Continuous Survey t-Test
years

Income Independent  Reported annual Continuous Survey t-Test
income
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Appendix A Continued
Name Type Measurement Scale Source Statistical
measure
Gender Independent  Reported gender Dichotomous Survey t-Test
Environmental Independent  Range of views  1-32 Survey t-Test
views on the level of
human impacts
on the natural
environment
Neighborhood Independent  Number of Continuous Survey t-Test
tenure months living in
neighborhood
Land use Independent  Type of land use Dichotomous GIS analysis t-Test
for residence
Discusses local Independent  How often 1-9 Survey Density
issues respondent
discusses local
issues
Money to Independent  Respondent Dichotomous,  Survey Density
environmental contributes 0-1
group money to an
environmental
group.
Water group Independent  Respondent Dichotomous,  Survey Density
belongs to a 0-1
group in San
Antonio that is
interested in
clean water.
Community leader Independent  Respondentis Dichotomous, Survey Density
willingtoactasa 0-1
community
leader on the
topic of clean
water in Salado
or Leon creek.
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