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Executive Summary 

 
The overarching goal of the study was to evaluate attitudes, perceptions, and responses 

towards environmental conditions (e.g., water levels and water quality) among the water-based 

outdoor recreation stakeholders who use the Pennsylvania coastal section of Lake Erie. For a 

guiding framework, this study utilized an exploratory mixed methodology with two connected 

phases which resulted in 566 completed questionnaires from water-based outdoor recreationists 

and approximately 30 hours of stakeholder interviews. Readers are encouraged to review these 

findings as reflective of water-based outdoor recreationists within the Pennsylvania shoreline of 

Lake Erie, and not representative of all Lake Erie recreationists. Study results and analyses are 

further detailed throughout the various sections of this report.  

 

Key observations and findings indicate:  

 

¶ The primarily localized, experienced, older, attached, and environmentally conscious 

visitor sample demonstrated they were very cognizant of the water level and water 

quality conditions encountered on Lake Erie. 

 

¶ Visitors predominantly recognized and were aware of water level and water quality 

conditions, but did not perceive them to be a problem or impact their recreation activities. 

 

¶ Visitors were more aware of and more likely to be impacted by water quality conditions 

as opposed to water level conditions. 
 

¶ Visitors were able to correctly assess the actual environmental conditions encountered 

during the time of the study. 

 

¶ Visitors were more likely to employ cognitive coping strategies as opposed to behavioral 

coping strategies when confronted with water level or water quality conditions. 

 

¶ Visitors indicated that rationalization was by far their most frequently applied coping 

strategy when confronted with either water level or water quality conditions. 

 

o Rationalization refers to a visitor orienting their thought process in a specific way 

to reduce stress or discomfort when confronted with an environmental condition. 

Rationalization is used to explain why visitor satisfaction levels remained high 

even when environmental conditions were present.  
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¶ While less frequently employed, visitors also found the need to apply behavioral coping 

strategies such as direct action, resource substitution, and temporal substitution when 

confronted with water level or water quality conditions. 

 

o Direct action refers to a visitor engaging in proactive behaviors that will directly 

influence desirable changes when confronted with an environmental condition 

(e.g., speaking with resource managers or writing letters to politicians).   

 

o Resource substitution refers to a visitor avoiding a certain area because of an 

environmental condition, and recreating within a different location or setting (e.g., 

a shallow water angler deciding to move to deeper waters). 

 

o Temporal substitution refers to a visitor avoiding a certain time or season because 

of an environmental condition, and recreating at a different point in time (e.g., 

beach users choosing to recreate in the spring as opposed to late summer).   

 

¶ Visitors rarely found the need to employ the behavioral coping strategies of activity 

substitution or displacement in response to water level or water quality conditions. 

 

o Activity substitution refers to a visitor changing their intended recreation activity 

because of an environmental condition, and engaging in another activity (e.g., a 

motorized boaters deciding to partake in kayaking).  

 

o Displacement refers to a visitor completely abandoning a recreation setting and 

activity when confronted with an environmental condition.  

 

¶ Stakeholders largely agreed that Lake Erie is in good condition and that they value the 

resource for various reasons such as the prolific and biodiverse waterways, geographic 

convenience, and the geological protection that the Presque Isle peninsula provides. 

 

¶ However, stakeholders also noted numerous environmental and recreation concerns such 

as aquatic invasive species, poor water quality, low water levels, increasing recreational 

usage, and decreasing public access. 

 

¶ Stakeholders agreed that low water level conditions presented the greatest threat to 

outdoor recreation and the most commonly referenced water level concerns were boats 

striking the lake bottom, navigational obstructions, and infrastructure problems. 

 

¶ Stakeholders also agreed that water quality issues such as harmful algal blooms, E. coli, 

pollution, and water runoff also threatened outdoor recreation.    

 

¶ The general stakeholder consensus was that a 1-2 foot drop in water levels and any 

further increase in harmful algal bloom severity or E. coli levels would severely alter the 

recreational usage of Lake Erie. 
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¶ While stakeholders did not directly reference the use of cognitive coping strategies, they 

felt the need to employ behavioral coping strategies such as resource substitution, activity 

substitution, and displacement when confronted with water level or water quality 

conditions. 

 

¶ A single open-ended question was used to probe for strategies to further improve visitor 

experiences and the resource. Concerns relating to water levels, water quality, regulations 

access, parking, restrooms, signage, and trash receptacle availability were mentioned. 

Respondents suggested maintenance, aesthetic, regulations, infrastructure, and 

educational strategies to address these concerns.  

 

¶ Study results suggest that current water level and water quality conditions are generally 

acceptable. Researchers recommend continuation of the current management system.  

 

¶ However, water level and water quality conditions should continue to be monitored in the 

future to detect any changes resulting from global climate change which could alter the 

water-based outdoor recreation visitor experience. 
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Section 1. Introduction 

 
Section 1-1. Study Background and Objectives 

 

The Pennsylvania coastal section of Lake Erie is home to a multitude of pristine public 

parks and recreation facilities. Nearly every one of these facilities serves the primary purpose of 

providing access to Lake Erie itself. This abundant access includes numerous boat launches, 

marinas, fishing piers, overlooks, and a large assortment of beaches. The combination of highly 

sought after ecological attributes in addition to an abundance of public access makes the 

Pennsylvania coastal section of Lake Erie extremely favorable among a breadth of local, 

regional, and international water-based outdoor recreation (WBOR) visitors.  

Numerous pervasive environmental conditions within the Lake Erie watershed have been 

attributed to global climate change (GCC) such as fluctuations in water levels and water quality 

concerns (IJC, 2012; Moore et al., 1997; Murdoch et al., 2000; Parry, 2007; Shortle et al., 2015). 

These environmental conditions have become progressively evident to natural resource managers 

(NPCA, 2009). However, little is known about WBOR visitorsô interactions with GCC induced 

environmental conditions, and how these interactions influence visitor responses and behaviors. 

In 2014, Pennsylvania Sea Grant identified a need to better understand the impacts of Lake Erie 

environmental conditions on WBOR visitors. Relevant questions asked by Pennsylvania Sea 

Grant include: 

Who are WBOR visitors? 

¶ What are the socio-demographic characteristics of visitors? 

¶ What are their patterns of use including their travel distance, frequency of use, length of 

stay, level of experience, activity type, and group size? 

¶ What types of recreation experiences do they value or desire? 

¶ To what extent do visitors personally value or are attached to the resource? 

¶ What are their perceptions of environmentalism and global climate change? 
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How do interactions with environmental conditions affect WBOR visitors? 

¶ To what extent are visitors aware of water level and water quality conditions on Lake 

Erie? 

¶ To what extent do water level and water quality conditions impact visitorsô experiences 

or behaviors on Lake Erie? 

¶ To what extent do visitors employ strategies to cope with water level and water quality 

conditions on Lake Erie? 

¶ What are visitorsô suggestions for improving the management of the resource? 

While previous studies had gathered some data on socio-demographics, trip 

characteristics, trip behaviors, and desired improvements, they were limited in scope and did not 

specifically assess WBOR visitors within the Pennsylvania coastal section of Lake Erie. 

Moreover, prior studies had not assessed visitorsô perceptions, responses, and interactions with 

environmental conditions. In response to these gaps, Pennsylvania Sea Grant commissioned The 

Pennsylvania State University to collect data and provide answers to these questions. This study 

was conducted from June to September 2015 and was funded through the generous contributions 

of Pennsylvania Sea Grant.  

The purpose of this study was to collect, analyze, and interpret the following information:   

¶ A socio-demographic visitor profile  

¶ Trip visitation patterns including activity participation and specialization    

¶ Levels of experience and attachment with the resource 

¶ Visitor preferences for recreation opportunities 

¶ Visitor perceptions of environmental and recreation-induced impacts 

¶ Visitor perceptions and beliefs related to environmentalism and global climate change 

¶ Visitor perceptions towards water level and water quality conditions 

¶ Level of activity impact as a result of water level and water quality interactions 

¶ Coping behaviors as a result of water level and water quality interactions 

¶ Visitor ideas and suggestions for improving park facilities 

¶ Stakeholder perceptions of water level and water quality conditions   
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Section 1-2. Methods 

 

The focal point of this study included all of the public WBOR facilities and affiliated 

activities located within the Pennsylvania shoreline of Lake Erie, proximate to Erie, 

Pennsylvania. Through conversations with Pennsylvania Sea Grant program staff, natural 

resource management agencies, and local stakeholders, the research team identified the top 13 

priority location sites being utilized by WBOR visitors. These survey sites were individually 

selected based on their popularity among a wide range of WBOR visitors in addition to the 

presence of water level and water quality conditions.  

To ensure diversity within the sample, the majority of these 13 survey sites included 

overlapping WBOR facilities. For example, the Walnut Creek survey site consisted of a boat 

launch, a beach area, and an angling location; all within one site. Combined, these 13 survey 

sites contained: three marinas, seven boat launches, six angling locations, and five beaches. 

These sites were geographically selected and clustered into four separate groupings which 

spanned the Pennsylvania coastline of Lake Erie: 1) east sites, 2) bayside sites, 3) central sites, 

and 4) west sites. A listing of these four groupings, the individual survey locations within them, 

and their affiliated management authorities is provided in Table 1. Additionally, the geographic 

location of each survey site and associated grouping can be found on the map provided in Figure 

1. 

Figure 1. Survey Site Location Map 
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Table 1. Survey Site Groupings, Locations, and Management Authorities 

Site Grouping  Site Name Managing Authority  

East Sites    

 Northeast Marina PA Fish and Boat Commission 

Freeport Beach Northeast Township 

Shades Beach Harborcreek Township 

   

Bayside Sites   

 East Avenue Boat Launch Erie-Western PA Port Authority 

Dobbins Landing Erie-Western PA Port Authority 

Chestnut Street Boat Launch Erie-Western PA Port Authority 

Lampe Marina Erie-Western PA Port Authority 

   

Central Sites* 

 

  

Beaches 6, 7, 8, 9, 10, and 11 PA DCNR- Presque Isle State Park 

Marina PA DCNR- Presque Isle State Park 

The Lagoons Boat Launch PA DCNR- Presque Isle State Park 

Vistas 1, 2, and 3 PA DCNR- Presque Isle State Park  

   

West Sites   

 Walnut Creek PA Fish and Boat Commission 

Avonia Beach Park Fairview Township 

*Note: All Central Sites were located within Presque Isle State Park 

On site face-to-face interviews were used to gather data from WBOR visitors throughout 

the 13 survey sites between the months of May and September 2015. The 7 page questionnaire 

was pilot tested in May 2015 (n= 17) and based upon interviewer and respondent feedback, 

minor revisions were made to improve item wording and clarity. Due to these instrumentation 

changes, the data from the pilot sample were excluded from the final analysis. In June, 2015 the 

finalized questionnaire was developed and on-site interviews were conducted between the dates 

of June 12, 2015 and September 27, 2015, accounting for 52 total sampling days. Within this 

sampling timeframe 612 surveys were attempted, yielding 566 completed surveys or a 92% 

response rate (Table 2).  

Table 2. Survey Response Rate by Version Sub-Sample 

 Water Level 

Sub-Sample 

Water Quality  

Sub-Sample  
Total 

Respondents 282 284 566 

Refusals 21 25 46 

Response Rate 93% 92% 92% 

Percent of Overall Sample 49.8% 50.2% 100% 

*Note. Percentages may not equal 100 because of rounding 
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To gather a diverse and representative sample, a systematic sampling plan was developed 

in consultation with Pennsylvania Sea Grant program staff and local stakeholders in order to 

collect data at specific locations, times, and days of the week. Within this sampling plan, trained 

interviewers were systematically assigned on-site survey locations based on three criteria: 1) site 

groupings, 2) survey sites, and 3) survey times. On any given sampling day, an interviewer was 

assigned one of the four previously mentioned site groupings (e.g., east, bayside, central, or 

west). Within that site grouping, the interviewer was then assigned two corresponding survey 

sites (e.g., Freeport Beach and Northeast Marina). Interviewers then roamed the vicinity of their 

two assigned survey sites for four hours each (e.g., 9am-1pm and 1pm-5pm) to intercept as many 

visitors as possible. These varying survey times were purposefully selected to coincide with 

WBOR use periods. 

Additionally, an alternating survey site technique was also employed on site. Within this 

alternating site method, an interviewer would report to the first survey site as assigned; however, 

if no WBOR visitors were intercepted within one hour, the interviewer would then migrate to the 

second assigned survey site. If no WBOR visitors were intercepted at the second survey site 

within one hour, the interviewer would then migrate back to the first assigned survey site. This 

systematic sampling protocol was selected as it promoted consistency in the data collection 

process, it was relatively simple to perform, and it provided maximum information per unit cost. 

The detailed sampling schedule, including specific days of the week, site groupings, survey sites, 

and survey times can be found in Appendix C.  

For systematic sampling purposes, interviewersô contacted every third person or party 

observed and requested their participation in the survey. Only consenting adults (18 years of age 

or older) were eligible to participate in the study. If respondents were found to be recreating in 

groups, interviewers then asked the visitors which individual had the most recent birthday. If the 

chosen visitor with the most recent birthday consented to the interview, that individual was then 

selected for the survey. Interviewers informed participants their comments were not to be 

representative of the group, but rather their own individual opinions.  

In an effort to limit survey duration and reduce respondent burden, two separate survey 

instrument versions were randomly employed on site: 1) a water level sub-sample version (n= 

282), or 2) a water quality sub-sample version (n=284) (Appendix D and F) (Table 2). The 

questions within the first portion of both survey versions were identical and ranged in topics 
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including satisfaction, trip motivations, past use history, place of residence, and more. Once the 

first portion of the survey was completed, the respondent was handed a laminated informational 

flashcard explaining the current status of environmental conditions (e.g., water level or water 

quality) on Lake Erie.  

This flashcard provided respondents with a brief informational narrative and photograph 

pertaining to the historical records of either water levels or water quality within the Pennsylvania 

section of Lake Erie. This informative description did not identify any potential benefits or 

drawbacks environmental conditions may have upon WBOR visitors. The purpose of this 

flashcard was to orient the respondent to the environmental condition in an unbiased manner. 

Both the water quality and water level informational flashcards can be found in Appendix E and 

G. After reviewing these materials, the respondent was then asked a series of questions related to 

the specific environmental condition described within the flashcard (e.g., water levels or water 

quality). These items related to the impacts, awareness, and coping mechanisms employed in the 

face of either changing water levels or water quality. Upon completion of the interview the 

respondent was thanked for their time and asked if they had any other questions. The average 

interview lasted between 15 and 20 minutes. 

Due to the number of issues examined in this comprehensive study, presentation of 

results will be divided into four primary sections: Overall Results, Water Level Results, Water 

Quality Results, and Stakeholder Interview Results. The Overall Results section (which includes 

the entire WBOR sample; n= 566) covers topics such as demographics, activity participation, 

and level of experience. The Water Level Results section includes topics related to impacts, 

awareness, and coping mechanism for the water level sub-sample (n= 282). Similarly, the Water 

Quality Results section includes topics related to impacts, awareness, and coping mechanism for 

the water quality sub-sample (n= 284). Finally, the Stakeholder Interview Results section 

contains a summary of stakeholder opinions towards topics such as the environmental status of 

Lake Erie, the effects of water level and water quality conditions on outdoor recreation, and 

suggestions for the management of the resource (n= 21). 

 



10 

 

Section 1-3. Condition of the Resource 

 

It has been demonstrated that the natural ebbs and flows of Lake Erie have historically 

allowed for a wide range of water level fluctuations. However, the increased presence of GCC 

factors (e.g., evapotranspiration) within the system created an even greater frequency of water 

level change (Dempsey, et al., 2008; Lofgren et al., 2002). Beginning in 1918, the United States 

Army Corps of Engineers has been collecting precise water level data for Lake Erie which is 

available through the Great Lakes Water Level Dashboard (GLWLD). 

 Analysis of GLWLD data determined the 98 year long-term average water level on Lake 

Erie was 571.32 feet. While water levels within Lake Erie had reached significantly low levels in 

2013 (e.g., 570.27 feet), they had since rebounded. During the time of data collection (i.e., May ï 

September) Lake Erie water levels had once again increased and even reached their highest 

annual peak in July 2015 (e.g., 573.29 feet) (Table 3). This data indicated that at the time of data 

collection, water levels on Lake Erie were averaging one to two feet above the long-term 

average.     

Table 3. Lake Erie Average Water Levels- May through September 2015 

Date  Average Water Level 

May 2015 571.88 feet  

June 2015 572.60 feet 

July 2015 573.29 feet 

August 2015 572.90 feet 

September 2015 572.50 feet 

*Data source- Great Lakes Water Level Dashboard 

During the industrial era of the United States, Lake Erie had been historically plagued 

with water quality issues stemming from heavy industrial development, rampant pollution, and a 

general lack of regulatory oversight (Nriagu, 1979). However, recent environmental regulatory 

policies such as the Clean Water Act have largely helped Lake Erie restore its water quality. Yet, 

the increased presence of GCC factors (e.g., increased precipitation and temperature) in the 

region have once again posed significant threats to the Lake Erie water quality (Coffey et al., 

2014; NRDC, 2014; Shortle et al., 2015).  

 During the time of data collection, water quality issues related to harmful algal blooms 

(HABs) in Lake Erie remained consistent with past records. However, the number of E.coli 

related beach closures (which arguably have the most impact on WBOR visitors) on Lake Erie 
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had declined in comparison to previous years (Table 4). Beginning in 2000 the United States 

Environmental Protection Agency began requiring Great Lakes states to report beach monitoring 

data which is available through the Beach Advisory and Closing Online Notification system 

(BEACON). Analysis of BEACON data determined that 12% of the total beach days were lost to 

E.coli advisories or restrictions in the summer of 2014; compared to only 8% lost beach days in 

the summer of 2015. This data indicated that at the time of data collection, water quality on Lake 

Erie had somewhat improved in comparison to previous years. 

Table 4. Total Beach Days lost within the Pennsylvania Coastal Section of Lake Erie 

Date Range 
Beach Days  

in Season 

Advisories or  

Restrictions Issued 

Percent of  

Beach Days Lost  

 

 

 

5/25/15 - 9/7/15 

 

1,370 90 7.9% 
5/26/14 - 9/1/14 1,370 165 12.0% 

5/27/13 - 9/2/13 1,370 108 6.6% 

*Data source- Beach Advisory and Closing Online Notification system 
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Section 2. Overall Results 

Section 2-1. Visitor Profile  

 

ü Sex/gender within the sample indicated that nearly three-fourths of visitors were male (72.4%) 

and more than one-quarter were female (27.6%) (Table 5).  
 

ü The average age of this adult sample was 50 years with 13% representing the 18-35 year age 

group, 42% representing the 36-50 year age group, 31% representing the 51-64 year age group, 

and 14% representing the 65 and older age group. 

 

ü A large majority of the visitors surveyed (95%) reported their race/ethnicity as White. Other 

ethnicities reported included African-American, Hispanic, and Asian. 

 

ü More than two-thirds (68.5%) reported household incomes greater than $50,000 while 31% 

reported household incomes less than $49,999. 

 

ü Almost half of the visitors (46.7%) reported earning a high school degree or less, while 33% of 

the sample earned either a four-year college or professional degree. 

 

ü The majority of the sample (54.7%) indicated affiliating politically as Democrat. Other 

political affiliations included Republican and Libertarian.   

 

ü Only 12% of visitors along the Lake Erie shoreline traveled from out-of-state. 
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Table 5. Water-Based Outdoor Recreationistsô Visitor Profile  

Variable % or Mean n 

Gender   
Male 72.4% 410 

Female 27.6% 156 

   

Age   

Average age 50 Years  

18-35 13.4% 76 

36-50 42.4% 240 

51-64 30.6% 173 

65 and Older 13.6% 77 

   

Race/Ethnic Background   

White 95.2% 237 

Black or African American 3.4% 19 

Other 1.4% 8 

   

Income   

$25,000 or less 6.1% 27 

$25,000 to $49,999 25.3% 113 

$50,000 to $74,999 29.1% 130 

$75,000 to $99,999 30.0% 134 

$100,000 to $149,999 7.8% 35 

$150,000 or more 1.6% 7 

   

Education   

Less than High School 16.3% 89 

Some High School 2.4% 13 

High School graduate 28.0% 153 

Some College 10.4% 57 

Two Year College 9.9% 54 

Four Year College 26.9% 147 

Graduate or Professional Degree 6.2% 34 

   

Political Affiliation    

Democrat 54.7% 273 

Republican 31.1% 155 

Other 14.2% 71 

   

Residency Status   

Pennsylvania resident 88.5% 501 
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Section 2-2. Trip Visitation Patterns  

 

ü Approximately 7 out of 10 visitors (71%) reported that their trip to the Pennsylvania section of 

the Lake Erie was a day trip, while 29% reported that their visit was a part of an overnight trip 

(Table 6). 

 

ü For day trip visitors, the average length of stay was 4.5 hours at the survey site. For overnight 

visitors, the average length of stay within the Pennsylvania section of Lake Erie was 2.4 nights. 

 

ü Among those who indicated that their visit was part of a day trip, only 12% visited for less than 

2 hours, while more than half (50.7%) stayed for 4 to 5 hours.   

 

ü Among those who indicated that their visit was part of an overnight trip to the Pennsylvania 

section of Lake Erie, the majority (59.7%) stayed for 1 to 2 nights.  

 

ü Visitors traveled an average of 45.01 miles from their home to the Pennsylvania section of 

Lake Erie. Approximately 75% reported traveling 50 miles or less from their home to visit the 

Pennsylvania section of Lake Erie. 

 

ü The average group size for WBOR visitors was 1.9 people. Approximately 39% visited alone, 

45% visited with one other person, and 16% visited in groups of 3 or more people. 

 

ü About 73% of respondents indicated that there were no children under the age of 18 in their 

group. Among those who were visiting with children (n=153), 18% reported one child and 

10% reported two or more children.  
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Table 6. Water-Based Outdoor Recreationistsô Trip Visitation Patterns 

Variable  % or Mean n 

Trip Type   

Day trip 71.0% 402 

Overnight trip 29.0% 164 

   

Day Trip ï Number of hours recreating    

Average hours spent on day trip 4.51 hours 393 

1-2 hours 11.9%  47 

3 hours 16.0% 63 

4 hours 23.7% 93 

5 hours  27.0% 106 

6 or more hours 21.4% 84 

   

Overnight Trip- Number of days recreating    

Average days spent on overnight trip 2.40 nights 159 

1 day 37.1% 59 

2 days 22.6% 36 

3 days 23.3% 37 

4 or more days 17.0% 27 

   

Distance Traveled from Home   

Average total distance traveled 45.01 miles 544 

Visitors travelling 50 miles or less 74.9% 409 

   

Group Size ï Adults (18+)   

Average group size 1.86 people  

Visited alone 39.0% 218 

2 people per group 45.4% 254 

3 or more people per group  15.6% 87 

   

Group Size ï Children (17 and under)    

No children in group 72.6% 406 

1 child in group 17.7% 99 

2 or more children in group  9.7% 54 
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Section 2-3. Activity Participation  

 

Due to the multifaceted nature of outdoor recreation activities within the Pennsylvania 

section of Lake Erie, a wide variety WBOR activities can take place simultaneously. In this 

study, visitors were asked to indicate which WBOR activity was their primary activity on the day 

they were surveyed. The respondents were categorized based on their primary activity response, 

and placed into one of five groups: 1) motorized boaters 2) non-motorized boaters, 3) shore 

anglers, 4) boat anglers, or 5) beach visitors. Realizing overlap could exist between these groups, 

specific guidelines were applied to properly identify each WBOR visitorsô sole primary activity 

during that day.  

 

Motorized boaters were identified as anyone partaking in boating related activities while 

on any type of waterborne vessel with a motor (e.g., powerboats, pontoon boats, and/or personal 

water crafts). Non-motorized boaters were classified as any visitor participating in boating 

related activities while on any type of waterborne vessel that did not have a motor (e.g., sail 

boats, kayaks, paddle boats, canoes, and/or stand-up paddle boards). Shore anglers were any 

individuals partaking in angling related activities while on the ground (e.g., shore, stream bank, 

and/or pier). Boat anglers were any visitor participating in angling related activities while on any 

type of waterborne vessel (either motorized or non-motorized). Finally, beach visitors were 

identified as visitors partaking in any beach related activities while on a beach, shoreline, or 

shore (e.g., sunbathers, swimmers, waders, and/or kite flyers).  

 

ü Of the entire sample, boat anglers represented nearly one-quarter (24.6%), shore anglers 

represented over one-fifth (22.3%), motorized boaters denoted just under one-fifth (19.3%), 

and non-motorized boaters (17.5%) and beach visitors (16.4%) represented the smallest visitor 

segments (Table 7).  

 

Table 7. Water-Based Outdoor Recreationistsô Activity Participation  

Activity Type   Valid Percentage  n 

Angling    

Boat angling 24.6 139 

Shore angling 22.3 126 

Boating   

Motorized boating 19.3 109 

Non-motorized boating 17.5 99  

Beach use   

Beaching 16.4 93 

Total 100.00 566 
*Note. Percentages may not equal 100 because of rounding 
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Section 2-4. Level of Experience and Specialization 

 

Outdoor recreation visitors have various levels of experience and specialization which 

can influence their connection and perceptions towards a natural resource. In this study, WBOR 

visitors were asked to indicate their level of experience with their primary WBOR activity while 

recreating within the Pennsylvania coastal section of Lake Erie. Further, visitors were also asked 

to identify their level of primary WBOR activity specialization based on three narratives. This 

specialization assessment was measured on a seven point scale, with one representing ñnot at all 

like meò and seven representing ña lot like meò.   

ü WBOR visitors were predominately repeat users; only 6% of survey respondents said that they 

were visiting the Pennsylvania coastal section of Lake Erie the first time (Table 8). 

 

ü Those visitors who indicated their status as a repeat visitor were then asked a series of follow-

up questions pertaining to their level of experience with their primary activity in the area. On 

average, visitors noted they spent approximately 7 days per month, 34 days per year, and 18 

total years engaged in their primary WBOR activity.  

 

ü The majority of WBOR visitors considered themselves to be highly specialized in their primary 

WBOR activity based on the mean scores for each narrative (Table 10).     

 

ü The highest ranked narrative with a mean of 5.57 described the preferences and behaviors of a 

highly specialized individual who dedicated a high amount of time and money to their primary 

activity, was highly skilled, and dedicated time to learning more about their activity. Regarding 

this sample, 78% of visitors indicated that this narrative described them.  

 

ü The second highest ranked narrative had a mean score of 4.37, and described a visitor with a 

moderate level of specialization. For this sample, 39% of visitors noted that they felt neutral 

about this narrative. 

ü The lowest ranked narrative had a mean score of 3.20, and described a visitor with low 

specialization. The mean score for this narrative suggested that most visitors did not identify 

with this narrative. This was supported by the 48% of respondents who replied that this 

narrative did not describe them at all.  
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Table 8. Water-Based Outdoor Recreationistsô Level of Experience  

Variable  % or Mean n 

First Time versus Repeat   

First time visitor  6.2% 35 

Repeat visitor  93.8% 531 

   

Level of Experience    

Average days per month recreating 7.30 days 508 

Average days per year recreating  34.03 days 518 

Average total years recreating 18.12 years 527 
*Note. Percentages may not equal 100 because of rounding 

 

 

 
Table 9. Water-Based Outdoor Recreationistsô Activity Specialization Narrative Examples 

Specialization Type  Narrative  

Highly specialized 

[Fishing/boating/beach use] is my most important activity compared to 

all other activities. I purchase increasing amounts of equipment to aid in 

this activity, participate in the activity every chance I get, consider 

myself to be highly skilled in this activity, and frequently read articles 

about this activity. 

Moderate 

specialization 

[Fishing/boating/beach use] is important, but I do other outdoor activities 

too. I occasionally read articles about this activity and purchase 

additional equipment to aid in this activity. My participation in this 

activity is inconsistent, and I am moderately skilled in my activity. 

Low specialization 

[Fishing/boating/beach use] is an enjoyable, but infrequent activity that 

is secondary to other outdoor interests. I am not highly skilled in this 

activity, rarely read articles about this activity, and do not own much 

equipment beyond the basic necessities related to my activity. 

  

 

 

 

Table 10. Water-Based Outdoor Recreationistsô Activity Specialization  

Specialization Type  Mean 
Not  

Like Me (%) 

Neutral 

(%) 

A Lot  

Like Me (%) 

Highly specialized  5.57 17.1 5.1 77.8 

Moderate specialization  4.37 19.9 38.7 41.3 

Low Specialization  3.20 48.2 29.0 22.8 
*Note. Percentages may not equal 100 because of rounding 
aResponse Code: 1 = Not at all Like Me and 7 = A Lot Like Me 
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Section 2-5. Place Attachment 

 
Outdoor recreationists have varying levels of attachment to natural resources. In this 

study, WBOR visitors were asked to indicate their level of attachment to the Pennsylvania 

coastal section of Lake Erie. Three domains of place attachment were measured: 1) place 

identity, 2) community and social attachment, and 3) place dependence. These three place 

attachment assessments were measured on a seven point scale, with one representing ñstrongly 

disagreeò and seven representing ñstrongly agreeò.  

ü Visitors strongly identified with the Pennsylvania coastal section of Lake Erie, with more than 

four-fifths of the sample agreeing that the area meant a lot to them, they identified with it, and 

they were strongly attached to it (Table 11).   

  

ü Respondents indicated that they were largely attached to the community and social elements 

associated with the Pennsylvania coastal section of Lake Erie. More than three-fourths of 

visitors agreed that people in the area were import to them, their friends and family resided in 

the area, and they had many ties to the local people. 

 

ü Visitors were moderately dependent on the Pennsylvania coastal section of Lake Erie to engage 

in their primary WBOR activity. More than half of the respondents agreed that no other place 

could compare to the area and that they wouldnôt substitute the area for any other resource. 

Moreover, more than two-fifths of the sample disagreed that they would enjoy their primary 

activity at a lake other than Lake Erie.    

  

Table 11. Water-Based Outdoor Recreationistsô Place Attachment  

Variable   Mean  
Disagree 

(%) 

Neutral 

(%) 

Agree 

(%) 

Place Identity      

I identify strongly with this area  5.89 14.7 1.2 84.0 

I feel very attached to this area  5.84 15.4 1.2 83.6 

This area means a lot to me  5.76 16.3 1.1 82.7 

Community and Social Attachment     

The people in this area are very important to me  5.48 16.6 1.6 81.8 

Many of my friends and/or family live in this area 5.31 19.4 1.2 79.4 

I have many ties to the people in this area 5.25 21.4 0.7 77.8 

Place Dependence      

No other place can compare to this area for the types of 

[primary activity] I do here 
4.43 32.3 10.8 56.8 

I wouldnôt substitute any other area for doing the types 

of [primary activity] that I do here 
4.37 33.4 11.7 55.0 

The [primary activity] that I do here, I would enjoy 

doing just as much at a similar lake  
3.56 42.8 13.1 44.1 

aResponse Code: 1 = Strongly Disagree and 7 = Strongly Agree 
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Section 2-6. Recreation Experience Preferences and Overall Satisfaction 

 
Outdoor recreation visitors have a variety of reasons and motivations for visiting natural 

areas. In this study, WBOR visitors were asked to indicate the importance of various reasons for 

visiting the Pennsylvania coastal section of Lake Erie. This assessment was measured on a seven 

point scale, with one representing ñnot at all importantò and seven representing ñextremely 

importantò. Further, visitors were also asked to evaluate their overall level of satisfaction with 

their visit to the area. This measurement of overall experience quality was measured on a six 

point scale were one represented ñpoorò and six represented ñperfectò. 

 

ü In general, ñenjoyment of natureò, ñescapeò, ñexcitementò, ñsimilar peopleò, ñphysical fitnessò, 

and ñfamily togethernessò were the primary reasons for visiting with over 85% of visitors 

citing these reasons as important (Table 12).  

 

ü However, ñchallenge seeking,ò and ñtrophy seekingò were less likely to be important reasons 

for visiting with about 82% or less citing these reasons as important to their Pennsylvania 

coastal section of Lake Erie visit. 

 

ü Overall satisfaction was also very high with nearly 85% indicating their overall trip that day 

was either very good, excellent, or perfect (Table 13). This evaluation was consistent with prior 

research. 
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Table 12. Water-Based Outdoor Recreationistsô Recreation Experience Preferences   

Variable   Mean 
Unimportant  

(%) 

Neutral 

(%) 

Important  

(%) 

Enjoyment of Nature      

To be where things are natural  6.55 4.1 0.7 95.2 

To enjoy the scenery  6.51 5.2 1.3 93.5 

To view the wildlife  6.29 8.6 1.2 90.2 

Escape      

To get away from the regular routine  6.60 3.2 1.3 95.5 

To experience tranquility  6.47 5.7 1.2 93.1 

To be away from other people  6.19 10.6 0.4 89.0 

Achievement- Excitement      

To experience adventure & excitement  6.00 12.2 1.4 86.4 

To feel exhilarated  5.94 8.6 1.2 90.2 

To have thrills  5.79 12.9 1.4 85.7 

Similar People      

To do things with your companions  5.90 11.3 1.2 87.5 

To be with friends  5.80 12.8 1.2 86.0 

Physical Fitness      

To feel healthier  6.08 8.8 1.1 90.1 

To keep physically fit  5.71 12.6 2.1 85.3 

To get exercise  5.69 12.2 2.3 85.5 

Family Togetherness      

To do something with your family  5.79 12.9 1.4 85.7 

To bring your family closer together  5.71 12.6 2.1 85.3 

Challenge Seeking      

For the challenge or sport  5.50 14.2 3.7 82.1 

To test your abilities  5.49 15.3 3.7 81.0 

To develop your skills  5.46 14.2 4.8 81.0 

Trophy Seeking*     

To obtain a ótrophyô fish  4.34 33.8 11.8 54.4 

To test my equipment  3.54 42.3 20.4 37.3 

To win a trophy or prize  2.98 57.7 12.1 30.2 
*Item includes anglers only  
aResponse Code: 1 = Not at all Important and 7 = Extremely Important 

 

 
Table 13. Water-Based Outdoor Recreationistsô Overall Satisfaction Rating  

Mean Valid Percentages 

 Poor  

(1) 

Fair  

(2) 

Good  

(3) 

Very Good  

(4) 

Excellent  

(5) 

Perfect  

(6) 

4.63 2.5% 5.3% 7.8% 25.2% 29.4% 29.8% 
Note. Percentages may not equal 100 because of rounding. 
aResponse Code: 1 = Poor and 6 = Perfect 
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Section 2-7. Perceptions of Environmental and Recreation Impacts 

 
Outdoor recreationists have various perceptions towards general environmental and 

recreation-induced impacts. In this study, WBOR visitors were asked to evaluate a range of 

impacts within the Pennsylvania coastal section of Lake Erie. This assessment was measured on 

a seven point scale, with one indicating that the impact was ñnot a problemò and seven indicating 

that the impact was a ñmajor problemò. These questions were asked to establish a baseline for 

further evaluation of specific impacts.  

  

ü Overall, visitors indicated that environmental impacts presented more of a problem as opposed 

to recreation impacts on Lake Erie (Table 14). 

  

ü Of the environmental impacts, ñinvasive species in the lakeò, ñextreme weather and storm 
patternsò, and ñharmful algal bloomsò were the most pervasive impacts with more than 55% of 

visitors noting these impacts as problematic.  

 

ü A vast majority of respondents (86%) indicated that general ñpollutionò in Lake Erie was not a 
problem.  

 

ü In terms of recreation impacts, nearly two-thirds of the sample reported that ñlitter on beaches 

and shorelineò, ñgovernment over-regulation of boaters and anglersò, ñsafety and awareness of 

water-based recreation usersò, and ñpublic accessò were not a problem (Table 14). 

 
 

Table 14. Water-Based Outdoor Recreationistsô Perceptions of General Lake Erie Impacts   

Variable   Mean 

Not a  

Problem 

(%) 

Neutral 

(%) 

Problem 

(%) 

Environmental Impacts      

Invasive species in the lake (e.g. zebra mussels) 4.56 25.1 14.1 60.8 

Extreme weather and storm patterns 4.49 32.7 2.2 65.1 

Harmful algal blooms 4.15 39.8 4.7 55.5 

Poor water quality 3.56 52.7 2.5 44.8 

Low fish populations (e.g. fish kills) 3.18 55.0 22.8 22.2 

Low water levels  3.14 61.7 2.7 35.6 

Pollution (e.g., sewage runoff, PCBôs, etc.) 2.20 85.6 2.8 11.6 

Recreation Impacts      

Litter on beaches and shoreline 2.99 64.4 10.9 24.7 

Government over-regulation of boaters and anglers 2.92 66.1 14.9 19.0 

Safety and awareness of water-based recreation users  2.65 64.7 27.2 8.1 

Public access to Lake Erie 2.48 69.8 18.3 11.9 
aResponse Code: 1 = Not a Problem and 7 = Major Problem 
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Section 2-8. Pro-Environmental Behaviors 

 
Outdoor recreation visitors have various levels of environmental beliefs which have been 

shown to influence behaviors. In this study, WBOR visitors were asked to indicate how 

frequently they engaged in various pro-environmental behaviors. This assessment was measured 

on a seven point scale, with one representing ñneverò and seven representing ñalwaysò. 

 

ü Overall, WBOR visitors indicated moderate levels of environmental behaviors, with mean 

scores ranging from 3.14 to 5.39 (Table 15).  

 

ü The primary environmental behaviors were ñI watch television specials on the environmentò 

and ñI will stop buying a product if it causes environmental problemsò with more than three-

fourths of visitors citing that they frequently engaged in these behaviors.  

 

ü The least frequently employed environmental behaviors were ñI contribute money and/or time 

to an environmental or wildlife conservation groups,ò and ñI attend public hearings and/or 

meetings about the environmentò as less than half of the visitors engaged in these behaviors.   

 

Table 15. Water-Based Outdoor Recreationistsô Pro-Environmental Behaviors   

Variable   Mean 
Infrequently  

(%) 

Neutral 

(%) 

Frequently  

(%) 

I watch television specials on the environment 5.39 16.6 0.7 82.7 

I will stop buying a product if it causes 

environmental problems  
5.14 19.7 1.9 78.4 

I read conservation or environmental magazines, 

blogs, and/or newsletters 
4.52 27.2 10.4 62.4 

I vote for or against a political candidate 

because of his/her position on the environment 
4.51 23.5 25.6 50.9 

I contact a government agency to get info or 

complain about an environmental problem  
4.32 32.7 16.4 50.9 

I contribute money and/or time to an 

environmental or wildlife conservation groups 
3.78 38.0 17.3 44.7 

I attend public hearings and/or meetings about 

the environment 
3.14 63.3 11.1 25.6 

aResponse Code: 1 = Never and 7 = Always 
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Section 2-9. Beliefs in Global Climate Change 

 
Outdoor recreationists have various perceptions towards global climate change (GCC). In 

this study, WBOR visitors were asked to indicate their beliefs in the occurrence of GCC and 

their beliefs in the anthropogenic causation of GCC. These two assessments were measured on a 

seven point scale, with one representing ñcompletely disagreeò and seven representing 

ñcompletely agreeò. 

 

ü In general, visitors indicated high levels of belief in the occurrence of GCC around the world, 

with mean scores ranging from 3.81 to 5.46 (Table 16).  

 

ü The highest rated beliefs in the occurrence of GCC were ñthe areas affected by drought are 

increasingò and ñthe number of flooding events are increasingò, with more than three-fourths 

of the sample agreeing that these instances are happening around the earth. 

 

ü More than two-thirds of the sample agreed that Lake Erie water quality is decreasing and Lake 

Erie water levels are changing as a result of GCC. 

 

ü The lowest rated belief in the occurrence of GCC was ñthe amount of ocean ice is decreasingò 

as less than half of the sample agreed with the item. 

 

ü Overall, visitors noted even higher levels of beliefs in the anthropogenic causation of GCC 

around the world, with mean score ranging from 4.97 to 6.31 (Table 17).  

 

ü The highest rated beliefs in the anthropogenic causation of GCC were ñpollution from 

factoriesò and ñburning fossil fuels, such as oil and coalò, with more than 83% of the sample 

agreeing that these instances contribute to changes in climate around the earth. 
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Table 16. Water-Based Outdoor Recreationistsô Beliefs in the Occurrence of GCC    

Variable   Mean 
Disagree 

(%) 

Neutral 

(%) 

Agree 

(%) 

The areas affected by drought are increasing 5.46 14.0 9.0 77.0 

The number of flooding events are increasing 5.44 13.0 9.4 77.6 

Permanently frozen soil in the arctic is now thawing 5.28 10.1 22.6 67.3 

Mountain environments are losing snow 5.27 10.8 22.4 66.8 

Air temperature is increasing 5.27 10.1 22.6 67.3 

The water quality in the Great Lakes is decreasing 5.23 21.8 11.8 66.4 

The water levels in the Great Lakes are changing 5.23 21.2 12.5 66.3 

The temperature of the ocean is increasing 5.17 9.3 23.0 67.7 

Sea level is rising 5.09 9.0 22.4 68.6 

The amount of ocean ice is decreasing 3.81 33.0 20.5 46.5 
aResponse Code: 1 = Completely Disagree and 7 = Completely Agree 

 
Table 17. Water-Based Outdoor Recreationistsô Beliefs in the Anthropogenic Causation of GCC    

Variable   Mean 
Disagree 

(%) 

Neutral 

(%) 

Agree 

(%) 

Pollution from factories 6.31 6.9 3.0 90.1 

Burning fossil fuels, such as oil and coal 5.74 11.2 4.9 83.9 

Clear cutting of forests 5.44 15.6 4.9 79.5 

Clearing land for human use 5.44 15.2 6.5 78.3 

Driving gas powered automobiles 5.34 17.5 5.3 77.2 

Airplane travel 5.09 17.7 17.5 64.8 

Burning fossil fuels, such as natural gas 4.97 19.6 15.4 65.0 
aResponse Code: 1 = Completely Disagree and 7 = Completely Agree 
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Section 3. Water Level Results 

 
This portion of the report discusses the findings for those WBOR visitors who 

participated in the water level sub-sample (n= 282). Table 18 below presents the participation in 

the study by survey version sub-sample. This section has three distinct purposes: 1) to assess 

visitorsô perceptions of water level changes, 2) to assess the extent that water level conditions 

impacted visitorsô outdoor recreation activities, and 3) to assess the extent that visitors employed 

strategies to cope with water level conditions.  

 

 

Table 18. Water Level Sub-Sample Response Rate 

Attempted Interviews (n) 303 

Completed Interviews (n) 282 

Reponses Rate 93.0% 

Percent of Overall Sample 49.8% 
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Section 3-1. Perceived Awareness of Water Levels 

 
One goal of this study was to assess visitorsô perceptions of water level changes within 

the Pennsylvania coastal section of Lake Erie. In this study, WBOR visitorsô level of awareness 

towards water level changes were assessed in two separate ways. First, respondents were asked 

to indicate their overall awareness of water level changes on a seven point scale, with one 

representing ñno changeò and seven representing ñmajor changeò. Next, respondents were asked 

to indicate their awareness of specific low water level impacts on a seven point scale, with one 

representing ñcompletely disagreeò and seven representing ñcompletely agreeò. 

  

ü Visitors indicated their overall perception of water level changes was relatively low, with a 

mean score of 2.39 (Table 19). 

 

ü While nearly one-third of visitors (32%) noted they were aware of no changes in water levels, 

more than two-thirds of visitors indicated various levels of awareness towards water level 

changes.   

 

ü For the awareness of specific low water level impacts, visitors generally reported relatively low 

levels of impact awareness, with mean scores ranging from 2.31 to 2.81 (Table 20).  

 

ü It is important to note that more than two-thirds of the sample disagreed they noticed each of 

the eleven low water level impact items. These findings, however, were interpreted with 

caution.  

 

ü Taken at face value, these low mean scores suggest visitors were unaware of low water 

level impacts. Yet, when considering the study context, visitors did not perceive specific 

low water level conditions to be impactful because these conditions were primarily not 

present at the time of the study.  

 

ü When accounting for the actual water level conditions encountered (e.g., 1-2 feet above 

the long term average), results suggest visitors were indeed largely perceptive and aware 

of the actual water level conditions which they experienced. 

 

ü To summarize, visitors were largely aware of changes and impacts related to water level 

conditions within the Pennsylvania coastal section of Lake Erie. 
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Table 19. Overall Awareness of Water Level Changes - Water Level Sub-Sample  

Mean Valid Percentages  

 No Change      Major Change 

 (1) (2) (3) (4) (5) (6) (7) 

2.39 32.3% 21.6% 32.3% 5.7% 5.3% 2.1% >1% 
Note. Percentages may not equal 100 because of rounding. 
aResponse Code: 1 = No Change and 7 = Major Change 

Table 20. Awareness of Specific Low Water Level Impacts- Water Level Sub-Sample 

Variable Mean 
Disagree 

(%) 

Neutral 

(%) 

Agree 

(%) 

An increase in shoreline erosion  2.81 67.3 14.8 17.9 

An increase in the exposed dirt/mud along the shoreline 2.78 67.0 14.6 18.4 

Low water levels in Lake Erie 2.71 68.2 12.2 19.6 

A decrease in water levels around docks 2.70 68.4 14.2 17.4 

A decrease in water levels within marinas 2.68 67.2 16.6 16.2 

Beaches becoming larger and extending further into the lake 2.65 69.4 15.7 14.9 

An increase in navigational hazards  2.53 72.7 14.3 13.0 

Some boat ramps closed or unusable due to low water levels 2.43 71.2 18.9 9.9 

More boats and docks resting on dirt/mud than in past years 2.42 73.2 16.0 10.8 

An increase in boat propellers & boat keels striking bottom 2.35 73.8 16.0 10.2 

Lake Erie experiencing record low water levels  2.31 73.7 17.9 8.4 

Note. Percentages may not equal 100 because of rounding. 
aResponse Code: 1 = Completely Disagree and 7 = Completely Agree 

 

 

 
 

 

 

  
































































































































