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Introduction 
 

Urban streams are complex ecological systems that have been studied extensively 

for over ten years. The “urban stream syndrome” concept developed by Walsh (Walsh et 

al 2005) has been one of the most influential papers describing the negative impacts 

that urbanization has upon the ecology of small streams. These scientific findings have 

contributed to a shift in focus on the socio-ecological dimension in an attempt to 

discover best management practices for an urban watershed (Hager et al 2013). It is this 

emphasis to consider both science and social science research that has made urban 

stream degradation a multi-faceted issue (Pickett et al 2011). 

Some progress has been made in understanding how a landscape is viewed, and 

this is crucial to developing an understanding of how the environment is managed. For 

example, it is theorized that the physical environment as an entity is not predetermined 

or defined, rather it is a blank slate to which people give meaning (Greider & Garkovich 

1994). The extended research on general attitudes towards the environment also 

complements these findings. The development of the New Ecological Paradigm (NEP) 

over the course of 40 years has produced a useful 15 question survey that evaluates 

behavior toward plants, animals, resource conservation, population control and other 

environmental concerns (Dunlap 2008). This survey has been useful in complementing 

more specific environmental surveys, as the score of one participant’s NEP could help 

explain another response.  

It is understood that taking an interdisciplinary approach to addressing the 

degradation of urban streams is valuable; however, there is still a poor understanding of 
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how landowners perceive streams in an urbanized setting. There is no simple correlation 

between attitudes and actions; water quality data has not been perfectly aligned with the 

behaviors of the landowners surrounding the streams. On a smaller scale, however, 

some data can be collected which considers the community values towards these 

features in the urban environment in order to develop better planning efforts for 

stormwater in the future. 

a. Background on Study Area 

Rock Island, Illinois is a part of the Quad Cities with a population of 39,018 (Rock 

Island Website 2016). The city is home to Augustana College, holding just under 3,000 

undergraduate students. Within the college, the Upper Mississippi Center for 

Sustainable Communities (UMC) conducts environmental studies research and works to 

achieve the Sustainable Working Landscapes Initiative, which describes a one-year 

partnership with a local city in order to solve economic and ecological problems.  

Since 2013, water quality has been collected in Rock Island from 13 watersheds 

with 40 sample sites (Cullison 2014).  In an attempt to understand the results thus far, a 

landowner survey was conducted in 2014. Tara Cullison and the UMC hypothesized that 

if landowner values were understood, the water quality data could be interpreted further 

(2014). The survey contained four parts: the 15 question NEP, a core values section, 

specific questions pertaining to streams and demographics. No major conclusions 

resulted from the survey, as it was largely unanalyzed due to a mis-coding of the 

addresses, leaving each survey non correlatable to a particular sample site or watershed 

area. However, the study paved the way for my research. 
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The study area then reduced in 2015, centering around one watershed with 21 

sample sites. This shift in focus not only allowed the UMC to gather data from a more 

controlled area, but it also was selective enough so that the sites were diverse, from high 

urbanization at the headwater sites and more forested ravines toward the confluence. 

The results of this research concluded that as water traveled downstream within the 

watershed from the headwater sites, water quality improved (Cullison et al 2015). This 

demonstrates that the watershed ecosystem is still functioning as it should by enhancing 

the quality of water, but the research did not fully describe why this is occurring. 

b. Research Question and Objectives 

My research aims to build from the ambitious 2o14 survey.  Identifying broad 

environmental behaviors and core values while simultaneously learning about attitudes 

towards streams proved to be a tough task within this past project. Uncovering the basic 

perceptions of the streams will aid in understanding the nature of the watershed due to 

human impact. Simply put, I am hoping to answer one question: what are the 

perceptions of urban streams? 

Reducing the number of sampling sites also helped me take a different approach 

for this project; gauging landowner perceptions can now be done in a more intimate 

manner because the UMC team has visited the streams frequently and has gotten to 

know them well enough to characterize each of them. This all aligns with the four main 

goals of this research: to understand the interaction between the landowner and the 

streams from which we are sampling, evaluate the landowner on their existing 
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knowledge of streams, identify any concerns or risks of their streams, and develop an 

idea of attitudes towards them.  

 

Methods 
 

A survey invitation was sent out to 898 private landowners in Rock Island, IL 

living within the watershed boundaries that were selected in 2015. The sample was 

selected in Geographic Information Systems using 2012 parcel data. Using the attribute 

table from this dataset, specific landowners who live near a stream within 10 yards of 

their property were chosen. After following the link to SurveyMonkey, participants filled 

out the survey without disclosing any personal information. Landowners were invited by 

a postcard which contained the link to the online survey on SurveyMonkey. They were 

also given the option to be mailed a paper survey. Several interns from the UMC 

including myself went door-to-door on July 25, 2016 from 2-5 PM to remind or inform 

them of the postcard. This gave landowners an opportunity to take a paper survey at the 

moment, or be encouraged to take the online survey.  We spoke with 25 different 

landowners all around the watershed on this single day of field work. Each recorded 

response was completely anonymous.  

a. Survey Design 

The survey was broken up into four sections, excluding Demographics: Urban 

Stream Interaction, Awareness, Risks and Attitudes. In order to get an understanding of 

the landowners’ relationship to the stream, the Stream Interaction section acted as a 

page to get participants introduced to the topic. Participants were asked things such as 
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the amount of time they have lived on their property, how often they use the stream for 

recreational activities, and how close in proximity the stream is to their property (likely 

the home or other impervious surface that could be impacted). Even though the 

participants should all have a stream within 10 yards of their property due to the 

manner in which the sample was chosen, the question was still included because it is 

important to note that existing literature already tells that landowners have different 

perceptions of the characteristics of a stream (Armstrong 852). An option for “no stream 

on or near my property” was also included as an answer to this question. It is 

understood that some do not regard the process to be a stream if they do not observe 

flow or there is very little flow (Dutcher et al 335). 

The next section was designed to gauge the overall awareness of the landowners 

and evaluate their general knowledge of stream health. These “Knowledge Items” (Slagle 

828) appeared as opinionated answers to factual statements; participants can Agree or 

Disagree, though the answers were coded as merely “True or False”. Armstrong 

influenced the development of statements such as “Stream health is dependent on 

human actions upstream” (True), “Drinking water quality is not impacted by the health 

of small streams” (False), and “Faster moving streams are healthier” (False). 

Landowners’ perception of potential risk was included in the following section of 

the survey. Participants were asked about their concerns with flooding after storms, 

water quality, and sources of pollution. Perceived risk is important to consider when 

developing an understanding of attitudes towards streams (Slagle 826), so these 

sections had an optional written response included in the answer section. Six items were 
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listed as potential sources of pollution, and participants were asked to rank them on a 

scale of 1 (Very Prominent) to 5 (Not At All Prominent). Most of these concepts were 

based on Tara’s initial survey such as runoff from rooftops, etc (Cullison 2014). One 

added feature included the option for participants to add comments to the entirety of 

this section, excluding the rankings. 

Lastly, several statements were listed in order to assess landowner attitudes 

towards their streams. Attitudes are composed of self-reported behaviors and actions. 

There are five items that can reveal an attitude towards an object: perceived risk, 

informational subjective norms, information seeking, information processing, and 

intended behavioral attitudes (Slagle 826). I chose to evaluate three of these: perceived 

risk (generalized in the previous section of the survey), information seeking and 

information processing. Statements such as “When I encounter information about 

streams, I usually do not spend much time thinking about it” were utilized (828). The 

Likert Scale indicating agreement or disagreement was used throughout the survey 

unless otherwise stated. 

 

Findings 
 

There were 51 respondents resulting in a 5.7% response rate. The survey was left 

open from July 23 - August 18 2016. 12 paper surveys were mailed back in to be entered 

manually on August 11. One landowner preferred to take the paper survey within her 

house upon our arrival, and another preferred that I enter the information over the 

phone. In terms of demographics, 56% of respondents were male, while 42% were 
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female and 2% chose not to respond to any demographic question. The majority of 

respondents had a college degree, and the second highest education received was a 

post-graduate degree. Of the 42 respondents that elected to mention their ethnicity, 

88% identified as white or caucasian, which was representative of the region 

proportionally to census tract data-- as for this neighborhood region, 86% of residents 

were white and 39% had attended some college (Census Tract 230, Rock Island, IL). 

In the Urban Stream Interaction section, nearly half (49.02%) of the respondents 

reported living at their residence for over 20 years. 42.0% of respondents listed their 

stream as being close (10-20 yards) to their home. 16% reported that the stream was far 

away (50 yards), and 10% reported that there is no stream on their property at all. When 

asked about the frequency in which the participant spends time in or near the stream, 

3.9% reported “once or twice a day”, and 52.9% reported “Never”. The majority of 

participants categorized the flow on their property as “Very slow, or very little flow”; the 

second greatest response being “Very fast, especially after a storm.” (Tables Q1-Q5) 

Overall, the respondents’ performance on the Awareness section was impressive. 

The scores were calculated by eliminating the number of respondents that answered 

“Unsure” from the total and calculating those who either “Strongly Agree” or “Agree”. 

These two answers were coded to yield the same score, considering both responses to be 

“True”. Conversely, the same is consistent with the “False” answers. Participants 

responded correctly for the majority of the quiz, with the exception of questions 

regarding government participation and a characteristic of their own watershed . 
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Respondents were only indecisive about questions 7 and 10 reporting  as “Unsure” at 

46% and 29.4%, respectively (See Table 1). 

In terms of the length of time that residents stayed at their home, this had very 

little effect on whether participants answered correctly. Evidently, those who interacted 

with their stream at least once or twice a week tended to score higher on each item. This 

suggests that the more often people spent time with their stream, the more knowledge 

they had about its ecological processes.  

 

 

The y-value denotes number of years. 

 

 

 

 



Butler  
10 

 

 

 

 



Butler  
11 

 

 

Table 1. Percentage of Respondents Answering Correctly on Stream Awareness Items 

Item % 
Correct 

5. The health and overall quality of water downstream is dependent upon human 

actions upstream. (True) 

95.7% 

6. Drinking water quality is not affected by the health of small streams. (False) 92.3% 

7. Faster moving streams are healthier. (False) 85.1% 

8. Streams play an important role in urban flood control. (True) 97.8% 

9. Stream quality can be indicated by the insects that live in the water. (True) 100% 

10. The city and state government are entirely responsible for maintaining urban 

Streams. (False) 

52.7% 

11. All stormwater in my area flows away from my property and ends up in: (The Rock 
River)* 

52.9% 

*Generally, the surface water drains to The Rock River, but due to certain pipeline systems established by 
Public Works, some stormwater overflow drains to the Mississippi River. 
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Within the next portion of the survey, Potential Risks, some relevant concerns 

were uncovered. A helpful aspect of this section was that participants were able to leave 

comments below each statement. 31.3% of respondents reported that they “Strongly 

Agree” with the statement of “The water quality of Rock Island streams is concerning to 

me.” 43.1% of the respondents reported to “Agree”. In the 11 responses to this question, 

the two most recurring issues involved the confusion of city responsibility and the 

witnessing of others dumping into the streams. A summary of one of the concerns can 

be examined in this testimony: 

When I first moved here, the creek was slow flowing and a natural stream. There were small fish and turtles                    
in it. Virtually, no erosion present. The city began diverting rain water and run off into it. The force of the                     
water has virtually broken apart and picked up and moved concrete blocks. [E]rosion is terrible.               
[H]omeowners have lost large portions of their backyards, retaining walls have fallen in, and wildlife no                
longer inhabits the creek. (Potential Risks: Question 12 Response) 
 
It should be noted here that in the general content analysis of this section, many liked to 

use the word “creeks” to describe their stream, and in some phone/face-to-face 

conversation, homeowners pronounced it “crick”. Either shows a general nomenclature 

that is essential to understanding the perception that develops in this region. This 

change in nomenclature seems to have shown a shift in view of the stream to be more 

dangerous; three different homeowners from opposite ends of the watershed reported to 

me that a child had drowned in the stream on their property before. It had once been a 

“crick” to play in, then it became too risky. 

In the next question, the majority of the participants “Strongly Agree” that “After 

a storm, the resulting flow within streams is not at all a threat to my property.” 

Regardless, 18 written responses were recorded, and many mentioned having a problem 

with the sheer power of the streams, especially after a storm. When mentioning the 
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city’s Public Works hand in the network of the streams, participants noted that they had 

been told that their stream is a part of an overflow system,  as water collects through 

streets or other streams and passes through the property. This seemed to concern 

residents,  and several added that a distinct sewer smell results after these storm events. 

Yard Runoff Erosion Heavy Stream House 

Storm Live Property Street Ravine 
A content/text analysis in response to the statement in Q13, “After a storm, the resulting flow within 
streams is not at all a threat to my property.” 
 

Residents were then told to rank six different sources of pollution by their order 

of prominence in the area. The most prominent source of pollution was “Application of 

lawn fertilizers or other chemicals”, with 32% responding that it is “Very Prominent” 

and 30% responding that it is “Prominent”. The second most concerning issue that 

residents listed was the “Application of salt on roads or driveways in the winter”. The 

source of pollution participants seemed least concerned about was “Waste draining into 

streams from roads and parking lots” and “Excessive rainwater running off from 

rooftops” (Table Q14). This ranking portion proved to be useful when paired with the 

comments from participants; the comments highlighted a different concern which 

related to the city and public works’ previous impacts on the stream rather than the 

rankings which reported a common, everyday source of pollution. 
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The y axis indicates the number of respondents. Items 4 and 5 from the left are “Waste draining into 
streams from roads and parking lots” and “Waste draining into streams from commercial businesses”, 
respectively. 

 

Those who reported having interacted with the stream more often tended to report more 

forms of concern with pollution. This could be an indication of more awareness of some 

of the interconnected systems that pollute in the stream. 

The final section identified some key positions from the 12 questions in the 

Attitudes portion. Greater than 50% of participants selected “Agree” for each of the 
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statements such as “Streams make me feel calmer”, “Streams are important in order to 

improve water quality”, “Streams are aesthetically pleasing and contribute to the beauty 

of any property”, and “Streams allow me to connect to nature”. A difference to be 

highlighted is the 29.4% of those who “Neither Agree nor Disagree” with the statement 

“Streams are not important to my family and our recreational activities.” The same 

response was recorded toward the statement “Streams are a hassle to maintain”, which 

43.14% of respondents listed. In a few Rock Island specific questions towards the end of 

this section, it was noted that 68.73% of respondents listed “yes”, they are aware of the 

program called “Rain Gardens for Rock Island” which compensates residents for 

constructing a rain garden on their property. This program highlights some positive 

reinforcement by the city for attempting to maintain the general health of streams. On 

the other hand, when asked if residents have used the Rock Island website as a resource 

to gather more information on stormwater and their streams, 76.47% of respondents 

listed “No”. The general points to gather from this section is that residents feel positively 

toward their streams as an important feature on their property, although they are 

difficult to maintain. Not to mention, residents are confused about who is responsible 

for maintaining these streams, or which drainage systems may end up into theirs. 

 

Discussion 
 

The great variation in responses correspond with the variation in water quality 

found. Some general trends can be discerned, yet clear patterns are not easily found and 

many elements are involved in both assessing water quality and attitudes of residents. 

This does not mean that any data acquired is irrelevant. The survey has been a useful 
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tool in assessing the general knowledge and attitudes of the region for possible future 

planning and educational purposes. The seemingly widespread confusion of whose 

responsibility it is to manage these areas supports the variation in water quality that we 

found within the watershed. From my experience in these 21 sites, some of these 

residents’ streams had a significant amount of “riff raff”, or manmade cinderblock 

placed down by the city, and others had no visible alterations. In order to improve 

stormwater runoff efforts, the intersections between social perceptions and science are 

valuable to the conversation, where more can be done than a simple burial of this 

network of streams that is providing an ecosystem service. 

Those who participated in the survey and reported having no stream whatsoever 

(approximately 10% of respondents) made for interesting responses to the survey. Even 

though the sample specifically selected residents of Rock Island who lived within the 

area of our watershed, just 10 yards away from a stream categorized by the regional 

data, some believed that there was no stream on their property (as expected from the 

Survey Design). It was important to note that the definition of a stream may differ 

depending on the individual viewing the landscape (Grieder and Garkovich 9), and the 

landscape may have differed across the watershed. Additionally, there is evidence that a 

misconception exists between the impact of manmade versus natural materials in a 

watershed and their impacts upon the ecosystem surrounding it (Dutcher & others 334). 

Regardless, this 10% of residents who did not perceive a stream on their property 

still held high regard towards the aesthetic and ecological values of a stream in general. 

There was no significant difference in their scores on the Awareness section in 
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comparison to those who did report having a stream on their property. Likewise, there 

was no notable difference between those who reported having a stream and without in 

terms of attitudes; in general, there is appreciation towards bodies of water and the 

benefits they could provide for the area. Just three days after the opening of the online 

survey, I received a call from a resident who asked me if she should still fill out the 

survey because her property used to have a little creek with flow through it. Now, she 

says, it is a “puddle that does experience some flow after a heavy rain.” Scientifically, 

this area of her property would be considered part of this interconnected system that 

contributes to the watershed, but socially there is no reason to construct a higher 

purpose to this area if there is little value or risk attached to it. 

On the other hand, a resident who reported having no stream also commented on 

a section of the survey, reporting that “the storm runoff used to come close to our house. 

We have done a lot of work to keep it away from our home and flowing in the direction it 

is meant to.” Considering that research considers areas like these to be 

“human-dominated ecosystem”, this comment sheds light on the concern that humans 

should redirect these naturally occurring aspects of the environment. Understanding the 

negotiation required socially and environmentally to mitigate stormwater issues 

reported by these residents is vital to creating a more resilient watershed (Hager et al 

28). Solving issues of stormwater management in cities is going to require an improved 

relationship between the built environment and the natural systems which ultimately 

will push back to dictate it. 
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Continuing on this framework of dialogue and relationships, the qualitative data 

which I received through phone calls of concerned residents had been collected 

accidentally, but undoubtedly important to the conversation. 4 days after the opening of 

the survey, a retired Rock Island police officer reported to me about his 10-year long 

complaints about the sewer-like smell that continued to arise after storm events. He 

mentioned that Rock Island Public Works told him this smell was organic matter and 

merely a natural process of the stream. The resident, who knew about the city’s system 

of overflow drainage which can cause sewer water to flow into the exposed streams, 

found that this smell could not be accidental, and even heightened during the recent 

storm event in late August of 2015. In fact, Public Works communicated to President 

Steve Bahls of Augustana College that a sewer line indeed broke and directly flowed into 

the campus Slough around that same time, explaining the resident’s reasonable 

confusion. This storm event, because there was insufficient, directionally sensitive 

drainage, caused pollution to travel towards not only the college campus, but the 

Mississippi River as well, which does, in turn, directly affect water quality. 

After my time conducting the quality testing in the streams, collecting neighborly 

conversation, phonecalls, and this survey data, I have gathered that in order to increase 

overall resilience of this neighborhood and Rock Island as a whole, adopting a more 

comprehensive plan for stormwater management that interacts with the citizens would 

allow residents to strengthen their trust in the city and encourage social cohesion. The 

risks within this neighborhood related to flooding and water quality are not urgent, 

however with our ever-changing climate, it is best to prepare for the changes to come.  
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Limitations 
 

Completing this research with an interdisciplinary lens was useful, though the 

methods were limited. Beginning with the distribution of the survey, the use of 

postcards rather than print surveys may have limited the number of responses received. 

Considering that the demographics of the region yielded a median age of 47.6 (Census 

Tract 230, Rock Island, Illinois), I found that many of the residents were older and 

preferred a paper copy of the survey. The single day that we went door-to-door could 

have been expanded to multiple days as well, due to the fact that many could have 

received the postcard and believed that it was junk mail, unless they noticed the 

Augustana College logo and felt that it was valuable to them (many people that I spoke 

with on that afternoon said they were alumni of Augustana or had children that 

attended school there).  

Distributing a paper copy of the survey with more room to freely comment and 

annotate would have allowed for more qualitative data as well. The information I 

received from the Risks section, which was the only section of the survey that allowed 

for an extended response or comment section, was valuable in evaluating the residents’ 

concern towards and value of these streams. When considering a process that may yield 

a future participatory planning method, the best data is the data from the voices of the 

landowners. 

Even with the methods conducted in this way, the elaboration upon the 

comparative statistics could be useful in order to be understood in more academic 

language. However, this report is a useful exercise in connecting environmental science 
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and social ideas through an urban planning lens, serves as a snapshot of the region in 

order to gauge the need for action on stormwater related issues, and communicates 

effectively for use of the residents, the city and the UMC altogether. 

 
Conclusion 
 

As the attempts to intertwine aspects of the built environment with the natural 

environment continue, research will expand across many disciplines to address the issue 

of the urban stream syndrome. In order to ensure the resilience of the urban 

environment, there will be a need for an understanding of those residents who live and 

impact the area on a daily basis. Residents who have a more positive view towards the 

aspects of their natural environment may be perfect catalysts for urban planning. 

Environmental education is a key in this conversation as well. The landowners who have 

more awareness are more equipped to address the issues if they know of their existence. 

Future interdisciplinary research should be conducted in two ways in order to 

make the process of data collection with landowners more intimate: code the survey 

responses to track addresses and collect more qualitative data for planning use. 

Geographic Information Systems could be used to record the responses, aiding in the 

visual distribution of landowner perceptions throughout the watershed, then compared 

with water quality data. Conducting interviews would assist with the assessment of 

values in the area surrounding streams in order to better any stormwater planning 

efforts or initiatives. Once this integrated approach is utilized across urbanized areas, 

both the scientific and social implications surrounding an obstacle can be reasonably 

met with sustainable solutions. 
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