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CHAPTER I: 

INTRODUCTION 

 

Climate Change 

 Climate change refers to any significant change in the measures of climate lasting 

for a period of time, such as significant changes in temperature, precipitation, or wind 

patterns, among other effects, that occur over several decades or longer (EPA, 2014a). 

The Intergovernmental Panel on Climate Change (IPCC) states that climate change is 

a global issue (IPCC, 2007a). There has been an increase in the global average surface 

temperature with a linear warming trend for the past 50 years (IPCC, 2007b). 

According to National Oceanic and Atmospheric Administration (NOAA) records 

(2015), the last 14 years have been recorded as the warmest and increase in global 

mean sea level within the 20th century, estimated to rise 17cm. In addition, there have 

been predictions of additional increases in the average temperature, changes in 

precipitation, and variations of wind patterns in the next century, which will lead to an 

increase in the intensity of extreme weather events, frequency of heat waves and 

heavy precipitation events (IPCC, 2007a).   

 Broadly, climate change is attributed to human and natural causes, yet humans 

are largely responsible for recent climate change (EPA, 2014b). Over the past century, 

human activities have released large amounts of carbon dioxide and other greenhouse 

gases into the atmosphere through burning fossil fuels, deforestation, industrial 

processes, as well as some agricultural practices (EPA, 2014a). Because of this, there 

is now a consensus that changes in climate across our planet is largely as a result of 

human activities (Stocker et al., 2013).  
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Impacts of Climate Change 

 Human societies have adapted to the relatively stable climate since the last ice 

age which ended several thousand years ago (EPA, 2014a). Therefore, the changing 

climate impacts society and ecosystems in a variety of ways (EPA, 2014b). For 

example, climate change is predicted to increase extreme weather events, increase or 

decrease rainfall resulting in floods or droughts, influence agricultural crop yields, 

increase wildfires, cause changes to both aquatic and terrestrial ecosystems (e.g., 

habitat change, invasive species), raise the sea level, and increase the melting of 

glaciers and polar ice caps (EPA, 2014b; IPCC, 2001; IPCC, 2007a; Trenberth, 2005). 

Climate change not only affects ecosystems and species directly, but it also interacts 

with other human-caused stressors, such as greenhouse gases from human activities 

(EPA, 2014a). Although some stressors cause only minor impacts when considered 

alone, their cumulative impact may lead to dramatic ecological changes (Fischlin et 

al., 2007). For instance, climate change can exacerbate the stress that land 

development places on fragile coastal areas. Additionally, recently logged forested 

areas may become vulnerable to erosion if climate change leads to increases in heavy 

rain storms (EPA, 2014b).  

 In addition to the numerous ecological impacts that affect our society, weather 

and climate play a significant role in people's health. For example, high temperature 

can lead to heat stroke and dehydration, which are the most common cause of 

weather-related deaths (CCSP, 2008; USGCRP, 2009). In particular, young children, 

older adults, people with medical conditions, and the poor are more vulnerable than 

others to heat-related illness (EPA, 2014b). Extreme events can also indirectly 

threaten human health in a number of ways. For example, extreme events can reduce 

the availability of food and freshwater; interrupt communication, utility and health 
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care services; contribute to carbon monoxide poisoning from portable electric 

generators; increase stomach and intestinal illness among evacuees; and even 

contribute to mental health impacts such as depression and post-traumatic stress 

disorder (CCSP 2008; USGCRP, 2009). Furthermore, changes in climate may 

enhance the spread of some diseases, particularly those transmitted through food, 

water, and animals such as deer, birds, mice, and insects (USGCRP, 2009). Finally, 

scientists predict that warmer temperatures from climate change will decrease air 

quality by increasing the frequency of days with unhealthy levels of ground-level 

ozone (CCSP, 2008; EPA, 2010).  

 

Climate Change Effects to the Midwest and Missouri 

The climate of the Midwest has changed measurably over the last half century 

(De Gaetano, 2002; Kunkel et al., 1999). Average annual temperatures have risen, 

accompanied by a number of major heat weaves in the last few years. There have 

been less cold weather, and ice and snow are melting sooner in the spring and arriving 

later in the fall. Heavy rains are occurring about twice as frequently as they did a 

century ago, which increases the risk of flooding (Fitzpatrick, Freese, & Wadsworth, 

2009). These trends are likely to continue under future climate change: average 

summer temperatures are predicted to increase by 3°F over the next decades and 

could increase by over 10°F by the end of 21st century (USGCRP, 2009).  

Throughout the year, precipitation in the Midwest is likely to become more 

intense, likely leading to increased flood damage, overtaxed drainage systems, and 

reduced summer water availability (EPA, 2014c). Since 2000, Missouri has been 

declared a disaster prone state due to destructive damages from storms and flooding, 

which has caused more than half a billion dollars in damages (Fitzpatrick, Freese, & 
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Wadsworth, July, 2009). Climate change in the Midwest could increase heat-related 

deaths, increase the risks of spreading certain diseases, and worsen air quality (EPA, 

2014c). In 1995, a heat wave was reported to have killed over 700 people in Missouri, 

and similar events have been predicted to occur in the future (Smoyer, 1998). Due to 

the increase of temperature and humidity, the population of harmful insects has 

increased dramatically in Missouri (CDC, 2014). More than a thousand cases of Lyme 

disease were reported to the Center for Disease Control (CDC) from 1990 to 2008 and 

460 cases of West Nile virus from 1999 to 2010 (CDC, 2010). In the short term, 

climate change could harm agriculture, forests, and other ecosystems in the Midwest. 

For instance, climate change may negatively impact the health of crops, trees, and 

animals in the region (EPA, 2014b).  

The city of Columbia, MO is located in a humid continental climate zone, and is 

experiencing seasonal changes in weather and extreme weather hazards (Anderson et 

al., 2015). Recently, the local average annual temperature, and the trend of heavy and 

extreme daily precipitation has increased; in addition, the severity and duration of 

heat waves were projected to increase substantially (Anderson et al., 2015).  

 

Need for Study 

The impacts of climate change have significant implications for natural resource 

recreation and tourism in the United States as well as Missouri in particular. Climate 

is one of the defining attributes of place, which determines the attractiveness, comfort, 

and suitability of locations for various recreational and tourist activities (Gallarza, 

Saura, & Garcı́a, 2002).  Understanding visitor perceptions of climate change can be 

helpful for making travel decisions, and the likely consequences of ongoing climate 

change of those travel decisions (Gössling, Bredberg, Randow, Sandström, & 
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Svensson, 2006). Both direct and indirect impacts such as loss of biodiversity, 

changes in water availability, reduced landscape aesthetics, increased natural hazards, 

coastal erosion, and increased incidents of insect-borne diseases tend to impact 

recreation and tourism choices (De Urioste-Stone, Scaccia, & Howe-Poteet 2015; 

Simpson, Gössling, Scott, Hall, & Gladin, 2008). Not only will climate change impact 

visitor experiences, but outdoor recreation can also have significant economic 

implications given the contribution of outdoor recreation and tourism to the economy 

(Day, Chin, Sydnor, & Cherkauer, 2013). For example, climatic changes no longer 

support water-based activities such as canoeing or trout fishing that are a local draw 

for visitors, there may be significant impacts to the operation and management of 

these services. Therefore, it is important to understand park visitors’ perceptions of 

climate changes and create an awareness of climate change influenced park resources, 

and examine how likely visitors will be to continue to visit if various impacts occur in 

the area. Further, literature suggests that visitor perceptions to various issues also vary 

by demographics and park use (Mckenzie, Moody, Carlson, Lopez, & Elder, 2013; 

Winter, Jeong, & Godbey, 2004). In addition, research shows that people’s 

perceptions of climate change are vary across demographics (Hamilton, 2011; 

Kellstedt, Zahran, & Vedlitz, 2008; McCright, & Dunlap, 2011). Thus, it is necessary 

to examine visitors’ perceptions and impacts of climate change by demographics and 

park use. A paucity of studies have examined the perceived influence of climate 

change on recreation and tourism or visitor perceptions in Midwest. As such, 

additional research can be useful for addressing the impacts of climate change on 

outdoor recreation.  
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Study Purpose and Research Objectives 

The purpose of this study was to examine visitor’s perceptions of climate change 

and its perceived impacts in selected three city nature areas in Columbia, Missouri.  

Specifically, this study addressed the following objectives: 

1) To assess park visitors’ concerns and knowledge of climate change 

in Columbia city nature areas. 

2) To examine possible impacts of climate change to visitation and 

visitors support for management actions.   

3) To investigate differences in concerns, knowledge, visitation impacts, 

and support for management actions by park use and demographics. 

4) To contrast the climate change risk perceptions of Columbia Nature 

Area visitors to the American public. 

A secondary purpose of this study was to serve as pilot test for a larger statewide 

study to be conducted in Missouri State Parks and Historic Sites during 2016-2017. 

As such, completion rates of two alternative data collection protocols (onsite 

questionnaire only and short onsite with follow-up online questionnaire) were also 

assessed.   
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CHAPTER II: 

LITERATURE REVIEW 

 

Climate Change Concern and Knowledge 

Global attention has focus on the impacts and implications of changing climatic 

conditions and corresponding extreme weather events, and there has been widespread 

information about global climate change (Bostrom, Morgan, Fischhoff, & Read, 

1994). How public responds to this depends on how well informed they are and how 

well individual understands the effect of climate change. Bostrom et al., (1994) 

reported that there are many misconceptions about the causes of climate change, with 

most people unable to separate beliefs from more fundamental errors, while others 

know only isolated fact about the causes of climate change. These misjudgments 

appear to influence their attitudes towards climate change (van Riper et al., 2013). 

Bord, Fisher, and O’Connor (1999) found compared to other countries, US 

respondents show relatively low concern for climate change and suggested that people 

are less concerned about the issue of climate change because they are not adequately 

informed. Similarly, Young and Coutinho (2013) also shows that the level of concern 

about climate change issues were influenced by irrelevant and incorrect beliefs. 

However, Mastrandrea, Luers and Schneider (2006) found that the public is aware of 

risks associated with climate change. Yet compared to experts, research shows the 

public’s perception of climatic risks is lower and they place less importance on the 

need to mitigate action (Chowdhury et al., 2012). Indeed, experts in climate perceive 

high levels of risk related to climate change, usually expressing urgency in mitigating 

actions and policies (Becken, 2004).   
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 The different perceptions of climate change exists between experts and the public 

may be explained by the different levels of knowledge about climate change, which 

Leiserowitz, Smith and Marlon (2010) divide into four categories: 1) knowledge 

about how the climate system works; 2) specific knowledge about the causes, 

consequences, and potential solution to climate change; 3) contextual knowledge 

placing human-caused global climate change in historical and geographic perspective; 

and 4) practical knowledge that enables individual and collective action. A national 

survey was conducted in 2010 to examine public knowledge and concern about 

climate change (Leiserowitz, Smith, & Marlon, 2010). This study found that although 

a large majority (68%) of Americans correctly understood that climate change will 

cause some places to get wetter, while others will get drier, very few Americans have 

an in-depth understanding of climate change. Regarding concern, they found half of 

Americans said they were very (16%) or somewhat worried (39%) about climate 

change, yet about 45% percent of Americans were not worried about climate change 

or did do not believe climate change is happening. In a subsequent 2013 report, they 

found little change between 2010 and 2013 in knowledge or concern in the US 

(Leiserowitz et al, 2014). In a similar vein, van der Linden (2014) found that most 

people believe climate change is happening and concern about the subsequent impacts 

associated with it. However, he also discovered the public could not correctly identify 

those anthropogenic causations and current occurrences that are not related to climate 

change, indicating that the public still lacks climate change knowledge which in turn 

affects people’s belief and attitude towards climate change.  

Sources of knowledge can influence perceptions. Decrop (2006) conceptualized 

perceptions to be informed by external (advertisement, television, radio, newspaper, 

and word of mouth) and internal (motivation/involvement, personality, lifestyle, and 
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emotions) stimuli, and found the media plays a very significant role as source of 

information. According to Hubner (2012), a major source of information that affects 

tourists’ perceptions of climate change is the media, which affects tourist’s activity by 

imprinting their imaginative and cognitive understanding of their destination. 

Specifically, the media can construct visitor’s perceptions negatively by assigning 

certain meanings to places (Beeton et al., 2005). Similarly, Gossling, Scott, Hall, 

Ceron, and Dubois (2012) found visitors knowledge and perceptions of climate 

change are highly influenced by social media. Especially, if media headlines are about 

the impacts of climate change on tourism, the perceptions will be affected (Hall & 

Higham, 2005). For example, if the media announcing the Mediterranean to be “too 

hot” for summer tourism, or the “collapse” of ski tourism in the Alps or Rocky 

Mountains (Scott et al., 2012). Similarly, Brulle, Carmichael & Jenkins (2012) found 

that media coverage is an important influence, however, public concern of climate 

change is highly impacted by the elite cues and structural economic factors that 

presented by media. 

In addition to knowledge, concern may also be related to people’s connection to 

the place impacted. Spence et al., (2011) report a small decline in concern and an 

increase in skepticism regarding the seriousness and causes of climate change 

(especially human induced causes) over the past decade, and speculate that this was 

caused by the perception of climate change as a distant issue. Specifically, people 

believe climate change is not happening in their geographical location, because they 

cannot see any drastic physical changes or the effect of any of its impacts on their 

daily livelihood (Spence et al., 2011). In addition, perception of climate change has 

been attributed to a person’s place attachment (Schweizer, Davis, and Thompson, 

2013), which is the emotional bond between person and place highly (Florek & 
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Magdalena 2011) and highly influenced by individuals’ experiences (Lewicka & 

Maria, 2011). Thompson, Davis, & Mullen (2013) found that national park and 

national wildlife visitors are attached to these public lands and hold significantly 

higher concerns of climate change than the broader American public. Further, they 

also found that the visitors are more concerned about issues related to climate change 

than managers believe they are (Thompson et al., 2013).  

 

Impacts on Recreation Resources and Visitor Experience 

The physical infrastructure, natural ecosystem, cultural resources, visitors 

experience and other intrinsic values of parks are at risk from the effects of climate 

change (NPS, 2010). Impacts from localized changes in climate may influence the 

quality of visitors’ experience and, therefore, visitors’ perceptions of climate change 

are a concern for resource professionals who manage nature-based leisure services 

(Brownlee, Hallo & Krohn, 2013; Brownlee & Verbos, 2015).   

Several studies show that climate related factors are important considerations for 

visitors making travel related decisions (De Urioste-Stone et al., 2015; Gossling et al., 

2006; Jones & Scott, 2006; Scott et al 2012). For example, Gossling et al., (2006), 

found that certain climate variables, such as more rain, storms, and higher humidity 

are likely to negatively influence travel decisions, in addition to higher temperatures 

alone, which are not always perceived as negative. Likewise, Scott et al. (2012), Jones 

and Scott (2006), Brownlee et al. (2013) all found that seasonality, extreme weather 

events, and annual climate variability impact visitor decisions. Further, increased 

temperatures and changes in precipitation will impact recreation opportunities, 

particularly those activities highly reliant on weather conditions (Brownlee et al., 

2013; Dawson et al., 2011).  
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Further, visitor experiences can also be impacted by changes in climatic condition 

that result in loss or relocation of native species, introduction of invasive species, 

alteration of vegetation patterns, reduced availability of water, and increase in the 

frequency, severity and size of wildfires (Brownlee and Verbos, 2015; De 

Urioste-Stone, et. al., 2015). According Gitlin et al. (2006), climate change is 

modifying species distribution, which makes conservation efforts more challenging. 

According to Monahan and Fisichelli (2014), measurable plant and animal responses 

to recent climate change within national parks have already been documented. As 

such, management may need to alter practices and policies regarding allowable 

activities to accommodate changing species distributions and invasive species. Further 

Flannigan, Stocks, and Wotton (2000) used temperature, drought indices, degree-days 

and fire indices to predict fire seasons, and found they will likely be longer. This will 

likely result in campground fire restrictions as well. In addition, the frequency and 

intensity of extreme weather events can impact the park resource and animal habitat 

(Elsner, Elsner, & Jagger, 2014).   

Climate change may also impact the health of park visitors. Many of the 

environmental conditions associated with climate change favor the outbreak of pests, 

pathogens, and diseases (NPS, 2010), which can result in numerous health issues for 

visitors. Indeed, McGeehin and Mirabelli (2001) show that the Midwest is likely to 

experience more illness and death, and, models of climate change predict that heat 

waves will become more frequent and intense (Luber & McGeehin, 2008). The 

warmer climate may also lead to an increase in insect borne diseases, such as tick and 

mosquito (USGCRP, 2009). For example, Brownstein et al., (2005), examined the 

potential effects of climate change on future Lyme disease risk in North America, and 

found that the suitable range for the disease will be nearly 70% of North America by 
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2080. In addition, many climate-health related studies found that climate change 

could also cause other health problems rather than insect borne diseases only, such as 

higher frequency of mortality and injury caused by extreme climatic conditions, more 

reported respiratory diseases due to air quality variation and increasing allergens in 

the air (Few, 2007; Frumkin et al., 2008). 

Research also suggests that climate change can negatively impact people’s 

connection with a place, or place attachment, thereby impacting their mental and 

emotional health (Willox et al., 2012). Indeed, shifts in recreational opportunities will 

likely accompany climate change (Albano, Angelo & Strauch, 2013). For example, in 

cooler climates, parks are predicted to experience an increase in visitation in the 

spring and fall, lengthening the peak warm-weather seasons (Albano et al., 2013; 

Jones & Scott, 2006). Such extended peak visitor use will likely affect visitors’ 

experiences and satisfaction, change behaviors, and eventually cause more 

environmental problems or managerial challenges (Jones and Scott, 2006). 

In order to minimize the impact of climate change and maintain the quality of 

recreation opportunity, many land management agencies adapted a series of 

mitigating actions to relief the effects of climate change (NPS, 2010). Surprisingly, 

Coyle & Sustern (2012) and Davis (2014) discovered that park visitors were 

extremely supportive to those management actions that can mitigate the impact of 

climate change, especially those environmental friendly actions in parks.  

 

Influence of Demographic and Park Use 

Demographics and park use are important variables to differentiate perceptions of 

park visitors (e.g., McKenzie et al., 2013; Winter et al., 2004). Research shows that 

the perceived constraints to visit park are influenced by demographics (Winter et al., 
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2004). For example, Winter (2004) found that high income group was more engaged 

in recreational activities, White and Asian groups were more engaged in recreational 

activities than other ethnicities. Further, understanding of the community 

demographics is the crucial variable for policy makers to examine the visitors’ 

perceptions and provide suitable recreational opportunities (McKenzie et al., 2013).  

Studies also show the connection between park visitor’s demographics and 

perceptions of climate change (De Uroste-Stone et al., 2016; Hamilton, 2011; 

Kellstedt, Zahran, & Vedlitz, 2008; McCright, 2010; McCright, & Dunlap, 2011). 

According to De Urioste-Stone et. al. (2016), visitor perceptions of climate change are 

based on demographics (age, gender, and income). McCright (2010) found that 

female underestimate their climate change knowledge more than male, and female 

express a higher concern about climate change than male. However, the studies 

examining Midwest park visitors’ perceptions of climate change by demographics and 

park use are lacking. 

 

Summary 

 Research shows that climate change will not only affects natural environment, but 

also influences human living quality (McGeehin and Mirabelli, 2001). Studies suggest 

that recreation and tourism will be impacted by climate change (e.g., Jones & Scott, 

2006). However, most studies focus on the impacts to general environment (e.g., such 

as sea level rising, more frequent extreme weather, wildlife habitat changes, invasive 

species) and few have examined visitors’ perceptions and concerns regarding climate 

change, or differences by demographics and park use. Therefore, additional research 

is needed to assess perceptions and impacts of park visitors in Missouri.  
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CHAPTER III: 

RESEARCH METHODS 

 

To address research objectives and serve as a pilot study for a future statewide 

examination of Missouri State Park visitors, this study employed an onsite and 

follow-up survey to Columbia Nature Area visitors in Columbia, Missouri. The 

following sections describe the study location, sample and data collection, study 

instrument and measures, and data analysis. 

 

Study Location 

The study were took place in Columbia, Missouri. Columbia city is located in 

Boone County, with a population of 111,145 in 2013 (U.S. Census Bureau, 2013a). 

The population of Columbia has a slightly greater proportion of females (52.7%) than 

males (47.3%; U.S. Census Bureau, 2013a). Columbia is known as a college town 

with three colleges: University of Missouri, Stephens College, and Columbia College, 

corresponding with a median age of 26.6 years (U.S Census Bureau, 2013a). 

According to U.S. Census 2013, 93.1% of the population received a high school 

education or higher, 54.5% of the population have a Bachelor’s degree or higher (U.S. 

Census Bureau, 2013b). The median household income of Columbia is $43,262 (in 

2013 inflation-adjusted dollars), and 10.9% of the families are below poverty level 

(U.S. Census Bureau, 2013c).   

The city of Columbia is surrounded by numerous natural areas for outdoor 

recreation, such as Rock Bridge State Park, Mark Twain National Forest, the Big 

Muddy National Fish and Wildlife Refuge, the Katy Trail. In addition, the city of 

Columbia Parks and Recreation Department manages 76 parks and natural areas 
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within the city limits. The unique environment provides many outdoor recreational 

opportunities to people who live in Columbia or those who visit.  

 As a pilot study for Missouri state parks and historic sites, this study were took 

place in three nature areas managed by the local parks and recreation department: 

Forum Nature Area, Garth Nature Area and Grindstone Nature Area (figures 1-3; 

Columbia Parks and Recreation Department, 2015). Adjacent parks and trails also 

managed by Columbia parks and Recreation Department that share parking lots 

and/or trailheads with these nature areas are also included in the sample. These sites 

were selected due to their focus on nature recreation (e.g., hiking, fishing, biking, 

wildlife viewing) and larger acreage corresponding with state parks, as well as their 

visitation. The Forum Nature Area covers 105 acres, and connects to Twin Lakes 

Recreation Area, and the MKT Trail. The Garth Nature Area is 52 acres, and provides 

access to the Bear Creek Trail. The Grindstone Nature Area covers 199 acres, with 

Capen Park located at the northwest of it and connects to the Hinkson Creek Trail.  

 

        

 FIGURE 1-FORUM NATURE AREA       FIGURE 2-GARTH NATURE AREA 



16 

 

                    

                  FIGURE 3-GRINDSTONE NATURE AREA 
 

Sample and Data Collection 

 An onsite self-administered questionnaire will be distributed to a sample of 

visitors at the three nature areas in the summer of 2015. In order to enhance the 

response rate and efficiency, the self-administered questionnaire were conducted 

using tablets activated with an offline application of Qualtrics survey software. Such 

applications offer several benefits, automatic entry of data into a database, allowing 

for more sophisticated questions and skip sequences. This protocol has been shown to 

be an attractive option for respondents (Davis et al., 2012; Davis, 2014). As part of 

the pilot testing for the statewide implementation, the self-administered questionnaire 

were conducted using tablets activated with an offline application; half of the sample 

were invited to participate in a full survey onsite, while the other half contacted were 

invited to complete a short onsite questionnaire with a subsequent follow-up online 

questionnaire for the remainder of the question items, distributed through email 

addresses collected during the short onsite contact. The follow-up online 

questionnaire employed a modified Dillman protocol (Dillman, Smyth, & Christian, 

2009) including reminders (4 reminders over a two week period) to non-respondents. 

Participants were pre-assigned to one of the conditions based on the sampling session.   
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Park visitors were contacted at the primary entry points at each of locations. 

Specifically, for The Forum Nature Area, includes the parking lot/trailhead to MKT 

trail. At the Garth Nature Area visitors were approached at the parking lot/trailhead to 

the Bear Creek Trail. Finally, visitors at Grindstone Nature Area were approached at 

the parking lot/trailhead to the Hinkson Creek Trail. In order to keep track of the data 

collection tablets and be available to answer any technical questions, only one visitor 

questionnaire were administered at a time per data collector, with the exception of 

individual in the same group in which up to three tablets were distributed.  

The study was conducted between late July and early August 2015.The sampling 

timeframe consisted of three, four-hour time blocks per day (7am-11am, 11am-3pm, 

and 3pm-7pm), each with two research assistants distributing the surveys. Each nature 

area was sampled in three weekend time blocks and three weekday time blocks for a 

total of 21 time blocks (table 1). Random selection was used to identify the date for 

each time block condition (e.g., Forum Nature Area, weekend, 7-11am). In addition, 

the identification of full vs. follow-up questionnaire format was randomly assigned. 

As shown in the table 1, several time blocks were cancelled or partially cancelled due 

to inclement weather, the data collection were shifted onto the next available 

corresponding time block (i.e., same location, timeframe, and weekend/weekday). In 

order to obtain a sufficient final sample size, three time blocks were added to the third 

week of data collection. 
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Table 1: Sampling Time Blocks 

Month Day  7am-11am 11am-3pm 3pm-7pm 

July 20 

Weekday 

   

 
21    

 
22 A  C 

 
23  A*  

 
24 B*   

 
25 Weekend 

C*(a) B(b)  

 
26 B  A* 

 
27 

Weekday 

 C*(b)  

 
28   A(a) 

 
29 C  B 

 
30  B*  

 
31   C* 

August 1 Weekend  A B* 

 
2 A* C  

 3  
 
Weekday 

 C*(d)  
 4   A(c) 

 5    
 6 A(e)   
 7  C(e)  
 8 Weekend 

C*(c)  B(e) 
 9  B(d)  

Note: Letters represent the selected time block (A= Forum Nature Area, B=Garth Nature Area, 
C=Grindstone Nature Area). * indicates follow-up format. a. Shifts cancelled due to unexpected 
weather. b. Half of the shift cancelled due to heat advisory. c. Rescheduled shifts. d. Rescheduled 
two-hour shifts. e. Additional shifts. 

 

Response Rate and Completion Time 

As a result, 429 visitors were contacted at three nature areas in Columbia, 

Missouri between July 22nd and August 9th, 2015. A total of 216 visitors were asked to 

complete the all-onsite survey and obtained a 66.2% response rate. For the hybrid 

approach, 213 visitors were contacted, 175 participants completed the short onsite 

survey and initially yielded 82.1% onsite response rate; 55.4% of those visitors 

provided email addresses and 59.0% of them actually responded to the online survey, 

for a final overall response rate of 26.3%. In sum, between the two approaches, 318 

participants completed the first part of the questionnaire (combined 74.1% response 

rate) and 199 completed the full questionnaire (combined 46.4% response rate). Based 
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on the study results, the full onsite survey takes 15.7 minutes (median) to complete, 

and the hybrid approach required 19.0 minutes (median) to complete, specifically, 7.4 

minutes (median) for the short onsite, and 11.6 minutes (median) for the online 

follow-up.  

 

Study Instrument and measures 

 The instrument includes six sections related to the study objectives (see appendix 

A for draft questionnaire): (1) Climate Change Concern, (2) Visitor Impacts, (3) 

Climate Change Knowledge, (4) Support for Management Actions, (5) Risk 

Perception, and (6) Respondent Characteristics and Park Use.  

Climate Change Concern. Visitors were asked to rate various challenges to 

Columbia city parks (e.g. natural disasters, invasive species, air/water pollution, lack 

of funding, climate change; Davis, 2014) on a 4-point scale (not at all a challenge to a 

major challenge), and how concerned they are about various threats related to climate 

change (e.g., increased frequency/duration or severity of heat waves, more water 

shortage or draught, more frequent hail; Brownlee et al., 2013; EPA, 2014) on a 

5-point scale (very unconcerned to very concerned). 

Visitor Impacts. Visitors were also asked to indicate how likely each of the 

threats to Columbia Parks listed above (.g., increased frequency/duration or severity 

of heat waves, more water shortage or draught, more frequent hail; EPA, 2014; 

Brownlee et al., 2013) are to impact their visitation, each assessed on 4-point scale 

(not at all to a great deal).  

Climate Change Knowledge. Visitors were asked a series of two questions related 

to knowledge about climate change modeled after van der Linden (2014) and 

Brownlee and Verbos (2015). The first question asked about park visitors’ knowledge 



20 

 

about contributing factors to climate change (e.g. deforestation, agricultural issues), 

measured on a 5-point scale (strongly disagree to strongly agree). The second 

question assessed climate change result knowledge by asking visitors to identify the 

occurrence of climate change (e.g., sea level, frequency of hot days and nights) 

assessed on a 5-point scale (strongly disagree to strongly agree).  

Support for Management Action. Several question assessed visitors support for 

management actions, adapted from Coyle and Susteren (2012) and Davis (2014). 

Visitors were asked to indicate how supportive they would be of various 

environmental protective activities in parks (e.g., encouraging visitors to use less 

water, educating visitors on environmental tips), measured on a 5-point scale 

(strongly opposed to strongly in favor). In addition, visitors indicated their interest in 

learning about climate change impacts and environmentally friendly actions they can 

take at home. 

Risk Perception. Several questions assess climate change risk perception were 

adapted from the Six Americas Survey of Yale Project on Climate Change 

(Leiserowitz et al., 2014), although the term “global warming” is replaced with 

“climate change”. These questions query people’s general ideas and opinions about 

climate change and concern. For example, respondents were asked questions related 

to how sure they are that climate change is or is not happening, how worried they are, 

and how much harm they think climate change will cause. Several of these questions 

were also asked in regards to concern specific to Columbia parks.   

Respondent characteristics and park use. The final section of the questionnaire 

asked visitors’ zip code, age, gender, education level, race/ethnicity, and income. Park 

use was assessed through three experience use history items: number of years visiting 
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the park, number of visits in the past year, and how many years visiting other city 

parks in Columbia. 

 

Data Analysis 

Data collected through Qualtrics survey application and imported into SPSS 22 

for data cleaning and analysis. Descriptive analysis provided frequencies, means, and 

standard deviation of the variables related to research questions examining visitor’s 

concerns, knowledge of climate change, and visitation impacts, and support for 

management actions (objectives one and two). For the objective three, several 

One-way Analyses of Variance (ANOVA) were employed to analyze differences in 

visitors’ perceptions by respondents characteristics (Gender: male, female; Age: 

18-35, 36-50, 51-64, >65; Education: < a 4 year college degree, 4-year college degree, 

Graduate; Income: less than $25,000; $25,000-$74,999; more than $75,000; Race: 

white, other) and park use (1-30 times, 31-130 times, more than 130 times) followed 

by post hoc tests at p<0.05. For objective four, risk perception segments of Columbia 

Nature Area visitors were generated by following the procedure outlined by the Six 

Americas Survey of Yale Project on Climate Screening tools (Maibach, Leiserowitz, 

Roser-Renouf, Mertz, & Akerlof, 2011). Descriptive statistics and a chi square test 

were then used to contrast climate change risk perceptions of the Columbia Nature 

Area visitors to data provided on the American public (Leiserowitz et al., 2014). 

Finally, response rates and completion times were independently calculated for each 

collection method and compared. 
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CHAPTER IV: 

RESULTS 

  

 The study results will be presented in 5 sections. The first section provides 

respondent demographics, and visit frequency in the past 12 months. The remaining 

sections reflect the four research objectives: (1) park visitor’s concerns and 

knowledge of climate change, both broadly and locally in Columbia Nature Areas; (2) 

perceived impacts of climate change to visitation and visitors support for management 

actions; (3) differences in concerns, knowledge, experience impacts and support by 

park use and demographics; (4) climate change risk perceptions among Columbia 

Nature Area visitors and American public. 

 

Respondent Characteristics 

 As shown in Table 2, female respondents (53%) were slightly more than male 

respondents and ranged in age from 18 to 80, with a mean of 40.74 years (SD=16.62). 

Most respondents were White (85.8%), followed by Asian (4.7%), Black (4.1%), 

American Indian/Alaska Native (1.6%), Native Hawaiian/other Pacific Islanders 

(0.9%), and other (2.8%). More than half of the respondents had an annual household 

income more than $50,000 (54.9%). Since Columbia known as a college town, over a 

half of the respondents received some college education or have a four-year college 

degree, and 40.1% have a graduate or professional degree. Within the past 12 month, 

33.9% identified themselves as low frequency visitors (1-30 times), 37.2% identified 

as medium frequency visitors (31-130 times), and 28.9% identified as high frequency 

visitors (more than 130 times).  
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Table 2: Respondent Characteristics 

Respondent Demographics n % 
 Gender (n=317)   
Female 168 53.0 
Male 149 47.0 
Age (n=306) (M= 40.74; SD= 16.62) 
18-35 146 47.7 
36-50 68 22.2 
51-64 56 18.3 
>65 36 11.8 

 Education Level (n=314)   
 Some high school 3 1.0 
 High school graduate 18 5.7 
 Some college 44 14.0 
 Two-year college 14 4.5 
 Four-year college 109 34.7 
 Graduate or professional 126 40.1 
 Household Income (n=297)   
 Less than $25,000 57 19.2 
 $25,000 to $34,999 39 13.1 
 $35,000 to $49,999 38 12.8 
 $50,000 to $74,999 53 17.8 
 $75,000 to $99,999 32 10.8 
 $100,000 to $149,999 38 12.8 
 $150,000 or more 40 13.5 
 Race/Ethnicity (n=316)   
 White 271 85.8 
 Asian 15 4.7 
 Black 13 4.1 
 American Indian/Alaska Native 5 1.6 
 Native Hawaiian/other Pacific Islanders 3 .9 
 Other 9 2.8 
 Annual Visit Frequency (n=304) (Median=55; SD=138.08) 
 Low (1-30 times) 103 33.9 
 Medium (31-130 times) 113 37.2 
 High (>130 times) 88 28.9 

 

Park Visitor’s Concerns and Knowledge of Climate Change 

 As shown in table 3, pollution (M=3.15, SD=1.83) was rated the greatest 

challenge to Columbia City Parks and followed by resource damage from visitor use 

(M=3.06, SD=1.88), lack of funding (M=3.02, SD=1.73), climate change (M=2.97, 
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SD=1.77), and visitor crowding/conflicts (M=2.96, SD=2.09). Shifts in visitor 

demographics was ranked as least challenge to Columbia City Parks (M=2.75, 

SD=1.90). 

 

Table 3: Perceived Challenges to Columbia City Parks 

 N Mean1 SD 
Pollution (air/water/soil) 312 3.15 1.83 
Resource damage from visitor use 310 3.06 1.88 
Lack of funding 311 3.02 1.73 
Climate change 311 2.97 1.77 
Visitor crowding/conflicts 313 2.96 2.09 
Aging/insufficient infrastructure 312 2.90 1.85 
Policies and regulations 313 2.85 2.03 
Natural disasters 306 2.85 1.88 
Invasive species 310 2.81 1.71 
ADA accessibility 310 2.78 1.80 
Shifts in visitor demographics 312 2.75 1.90 

1 1=Not at all a challenge, 4= A major challenge 

 

 Regarding concerns about various threats, increase in tick-borne and 

mosquito-borne diseases (M=3.41, SD=1.18) was indicated as the greatest threat to 

Columbia City Parks, followed by decreases in native plants and animals (M=3.32, 

SD=1.21), larger populations of harmful insect (M=3.25, SD=1.12), increases in 

invasive plants and animals (M=3.23, SD=1.17), increased frequency, duration or 

severity of heat waves (M=3.21, SD=1.20), more water shortages or drought (M=3.11, 

SD=1.15). In contrast, more wildfires (M=2.64, SD=1.16), more frequent hail 

(M=2.68, SD=1.07), more blizzards or winter storms (M=2.80, SD=1.10) were 

considered as the lowest threats to Columbia City Parks.  

Table 5 reflects visitors’ knowledge level of anthropogenic causation to climate 

change. Visitors reported pollution from factories (M=4.35, SD=0.87), clearcutting 

forests (M= 4.31, SD=0.85), burning fossil fuels (M=4.26, SD=0.94), steadily rising 
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CO2 emissions (M= 4.16, SD=0.93), driving gas-powered automobiles (M=4.12, 

SD=0.93) as the top five anthropogenic causation to climate change. In addition, three 

incorrect answers (i.e., nuclear power plants, the sun, smoking cigarettes) were 

correctly reported as the lowest three causations to climate change.  

 The next set of questions assessed knowledge about occurrence of climate change 

is shown in Table 6. Glaciers and polar ice caps are melting (M=4.19, SD=0.98) was 

reported highest agreement on occurrence of climate change, the second highest is the 

areas affected by drought are increasing (M=4.14, SD=0.92), followed by 

permanently frozen snow in the artic is now thawing (M=4.09, SD=1.01), mountain 

environments are losing snow (M=4.07, SD=0.96), sea level is rising (M=4.04, 

SD=0.97), the temperature of the ocean is increasing (M=4.04, SD=0.95), etc. The 

incorrect answers such as air pollution is increasing (M= 3.93, SD=1.06) and the hole 

in ozone layer is growing (M=3.63, SD=1.02) also received a relative high agreement 

rate. 

 

Table 4: Perceived Threats to Columbia City Parks 

 n Mean1 SD 

Increase in tick-borne and mosquito-borne diseases (e.g., 
Lyme and West Nile) 

313 3.41 1.18 

Decreases in native plants and animals 312 3.32 1.21 
Larger populations of harmful insects (e.g., gypsy moths) 312 3.25 1.12 
Increases in invasive plants and animals 312 3.23 1.17 
Increased frequency, duration or severity of heat waves 312 3.21 1.20 
More water shortages or drought 313 3.11 1.15 
Increases in higher or lower temperatures 313 3.06 1.12 
Growth of precipitation in heavy downpours 310 3.05 1.11 
Increases in damaging winds and tornadoes 312 2.96 1.08 
More air-quality problems or smog 311 2.94 1.20 
More blizzards or winter storms 312 2.80 1.10 
More frequent hail 312 2.68 1.07 
More wildfires 311 2.64 1.16 

11= Very unconcerned, 5=Very concerned 
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Table 5: Knowledge of Anthropogenic Causation to Climate Change 

 n Mean1 SD 
Pollution from factories 196 4.35 .87 
Clearcutting forests 196 4.31 .85 
Burning fossil fuels, such as oil and coal 197 4.26 .94 
Steadily rising CO2 emissions 196 4.16 .93 
Driving gas-powered automobiles 197 4.12 .93 
Clearing land for human use 196 4.11 .95 
The hole in the ozone layer* 197 3.83 .95 
Aerosol spray cans containing CFCs* 197 3.81 .96 
Airplane travel 196 3.76 .99 
Acid rain* 197 3.71 1.02 
Agricultural activities such as cattle breeding 196 3.39 1.22 
Nuclear power plants* 197 3.31 1.25 
The sun* 194 3.19 1.17 
Smoking cigarettes* 196 3.07 1.16 

11=Strongly disagree, 5=Strongly agree 

* Incorrect answers” that do not contribute to climate change (Leiserowitz et al, 2014; van der 
Linden, 2014) 

 

Table 6: Knowledge of Occurrence of Climate Change 

 n Mean1 SD 
Glaciers and polar ice caps are melting 195 4.19 .98 
The areas affected by drought are increasing 195 4.14 .92 
Permanently frozen snow in the artic is now thawing 193 4.09 1.01 
Mountain environments are losing snow 195 4.07 .96 
Sea level is rising 195 4.04 .97 
The temperature of the ocean is increasing 195 4.04 .95 
There are more extreme weather events such as hurricanes and 
other storms 

193 3.96 1.03 

The number of flooding events is increasing 195 3.95 .98 
Air temperature is increasing 193 3.94 .96 
Air pollution is increasing* 194 3.93 1.06 
Global biodiversity (variety of plants and animals) is decreasing 193 3.85 1.03 
Global freshwater supply is decreasing 191 3.82 1.05 
Hot days and nights are becoming more frequent 195 3.80 1.02 
The hole in the ozone layer is growing* 195 3.63 1.02 
Infectious diseases are spreading 195 3.46 .96 
There are more volcanic eruptions* 194 3.10 1.02 

11=Strongly disagree, 5=Strongly agree 
* Incorrect answers” that do not contribute to climate change (Leiserowitz et al, 2014; van der 
Linden, 2014) 
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Perceived Impacts to Visitation and Support for Management Actions 

 Table 7 listed a series of impacts that will potentially influence respondents to 

visit Columbia City Parks. Overall, the study result indicates increase in tick-borne 

and mosquito-borne diseases (M=2.64, SD=1.09) received the highest level of impacts 

on visit decision; increase frequency, duration or severity of heat waves (M=2.58, 

SD=1.08) was reported second highest, followed by increases in higher or lower 

temperatures (M=2.55, SD=1.07), lager populations of harmful insects (M=2.44, 

SD=1.10), and more air-quality problems or smog (M=2.36, SD=1.09). More frequent 

hail, more wildfires, and more water shortages or drought were rated lowest impact 

factors to respondents’ decision to visit Columbia City Parks. 

 Respondents’ willingness to support the various environmental protective 

activities in parks (e.g., encouraging visitors to use less water, educating visitors on 

environmental tips) is shown in table 8. Providing recycling bins (M=4.44, SD=0.77), 

using alternative or renewable energy (M=4.37, SD=0.83), using energy efficient or 

LEED-certificated buildings (M=4.29, SD=0.85), and composting food and 

landscaping waste (M=4.26, SD=0.83) were rated as the most favorable actions to 

minimize the effects of climate change in parks; followed by using hybrid or electric 

vehicles (M=4.05, SD=0.96), offering organic products for sale (M=3.84, SD=1.04) 

and encouraging visitors to use less water (M=3.63, SD=1.15). 

 

Differences in Concerns, Knowledge, Perceived Impacts and Support 

Differences in Concerns 

 Differences emerged in only four of the eleven perceived challenges to parks by 

gender (Table 9): visitor crowding/conflicts (F=4.00; p=0.05), resource damage from 

visitor use (F=5.71; p=0.05), policies and regulations (F=5.00; p=0.05), and ADA 
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accessibility (F=5.45; p=0.05). For each of the challenges, male respondents 

(Mconflicts=3.21; Mdamage=3.33; Mpolicies=3.12; Macess=3.03) were more concerned than 

female (Mconflicts=2.74; Mdamage=2.82; Mpolicies=2.61; Macess=2.56). Besides gender, no 

differences were found by other demographics. 

 

Table 7: Impacts on Decision to Visit Columbia City Parks 

 n Mean1 SD 

Increase in tick-borne and mosquito-borne diseases (e.g., 
Lyme and West Nile) 

311 2.64 1.09 

Increased frequency, duration or severity of heat waves 310 2.58 1.08 
Increases in higher or lower temperatures 310 2.55 1.07 
Larger populations of harmful insects (e.g., gypsy moths) 309 2.44 1.10 
More air-quality problems or smog 311 2.36 1.09 
Growth of precipitation in heavy downpours 311 2.27 1.08 
Decreases in native plants and animals 310 2.27 1.10 
More blizzards or winter storms 308 2.23 1.14 
Increases in damaging winds and tornadoes 308 2.20 1.10 
Increases in invasive plants and animals 311 2.19 1.11 
More water shortages or drought 309 2.14 1.09 
More wildfires 311 2.13 1.12 
More frequent hail 310 2.13 1.11 

11= Not at all, 4= A great deal 

 

Table 8: Support for the Management Actions 

 n Mean1 SD 
Providing recycling bins 194 4.44 .77 
Using alternative or renewable energy (e.g., wind, solar, 
geothermal) 

193 4.37 .83 

Using energy efficient or LEED-certified buildings 194 4.29 .85 
Composting food and landscaping waste 193 4.26 .83 
Using hybrid or electric vehicles 194 4.05 .96 
Offering organic products for sale 193 3.84 1.04 
Encouraging visitors to use less water 193 3.63 1.15 
Other 40 3.33 1.00 

11=Strongly opposed, 5=Strongly in favor 

 

 As shown in Table 10, differences existed in several threats to parks by education, 

income, and past 12 months park visit. Respondents without a 4-year college degree 
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(M=3.24) were more concerned about air quality problem as a threat to Columbia City 

Parks than respondents had a 4-year college education (M=2.68; F=5.11, p=0.05). 

Likewise, high income respondents (M=2.76) expressed a lower level of concern about 

air quality problem than low income (M=3.23; F=2.94, p=0.05). However, 

high-frequency visit respondents (M=3.17) were more concerned about air quality 

problem (F=3.85; p=0.05) than medium-frequency visit respondents (M=2.71). 

High-frequency visit respondents (M=3.42) were also more concerned about drought 

(F=4.17; p=0.05) than both low-frequency (M=3.01) and medium frequency visit 

respondents (M=3.00). In addition, High-frequency visit respondents (Mdamaging 

wind=3.23; Mblizzards=3.08) were more concerned about damaging wind or tornadoes 

(F=3.70; p=0.05) and blizzards or winter storms (F=3.84; p=0.05) than 

medium-frequency visit group (Mdamaging wind=2.83; Mblizzards=2.68). Lastly, 

high-frequency visit respondents (M=3.63) indicated themselves were more worried 

about decreases in native species (F=3.69; p=0.05) than low-frequency visit (M=3.17).  

 

Differences in Knowledge 

 Differences emerged in five of fourteen causation to climate change by 

respondents’ gender, education, income, and ethnicities (Table 11). In general, female 

respondents had a stronger agreement for both nuclear power plants1 (F=30.78, 

p=0.05; Mfemale=3.70) and smoking cigarrettes1 (F=11.36, p=0.05; Mfemale=3.29) than 

male (Mnuclear=2.77; Msmoking=2.74). Respondents without a 4-year college degree had 

lower level of agreement on both clearing land for human use (F=4.72, p=0.05; 

M=3.85) and CO2 emission (F=3.83, p=0.05; M=3.88) than respondents with a 

graduate degree (Mclearing=4.33; MCO2=4.33). Lower income reported stronger 

agreement for both clear-cutting forests (F=4.09, p=0.05; Mlow=4.58) and nuclear 
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power plants1 (F=3.56, p=0.05; Mlow=3.79) than did high income respondents 

(Mcutting=4.13; Mnuclear=3.08) as causes of climate change. In addition, White 

respondents rated lower agreement on nuclear power1 (F=4.98, p=0.05; Mwhite=3.40) 

than other race group (M=3.85) as an anthropogenic causation to climate change.1 

Table 12 presents the differences knowledge of the occurrences of climate change 

by gender, education, income, race, and visit frequency. Female reported a stronger 

agreement on both whether the hole in Ozone2 (F=5.90, p=0.05; Mfemale=3.78) and 

more volcanic eruptions2 (F=5.24, p=0.05; Mfemale=3.29) as results of climate change 

than male respondents (Mozone=3.42; Mvolcanic=2.90). Respondents with a graduate 

degree expressed a higher agreement on increase in ocean temperature (F=3.39, 

p=0.05; Mgraduate=4.19), losing mountain snow (F=3.54, p=0.05; Mgraduate=4.23), more 

flooding (F=3.18, p=0.05; Mgraduate=4.12) as results of climate change than those 

without a 4-year college degree (M ocean temperature=3.74; Msnow=3.77; Mfoolding=3.68). 

Lower income respondents reporting greater agreement than high income respondents 

on: more drought (F=3.76, p=0.05; Mlow=4.48; Mhigh=4.02), increase in air 

temperature (F=4.24, p=0.05; Mlow=4.36; Mhigh=3.81); more flooding (F=3.24, p=0.05; 

Mlow=4.27; Mhigh=3.78), increase the hole in Ozone2 (F=3.30, p=0.05; Mlow=4.03; 

Mhigh=3.52), more extreme weathers (F=3.56, p=0.05; Mlow=4.39; Mhigh=3.86), and 

more volcanic eruptions2 (F=3.50, p=0.05; Mlow=3.42; Mhigh=2.89). On the contrary, 

high-frequency visit respondents reported stronger agreement on losing mountain 

snow (F=3.44, p=0.05; Mhigh=4.23), sea level is rising (F=3.27, p=0.05; Mhigh=4.25), 

and decreases in biodiversity (F=3.23, p=0.05; Mhigh=4.07) as results of climate 

                                                                 

1 “Incorrect answers” that do not contribute to climate change (Leiserowitz et al, 2014; Van der Linden, 
2014). 
2 “Incorrect answers” that are not results of climate change (Leiserowitz et al, 2014; Van der Linden, 
2014). 
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change than low-frequency visit (Msnow=3.81; Msealevel=3.81; Mbiodiversity=3.60); both 

medium (M=4.15) and high (M=4.20) frequency visit groups had higher agreement on 

increase in ocean temperature (F=4.19, p=0.05) as a result of climate change than 

low-frequency visit respondents (Mocean temperature=3.75). Finally, non-white 

respondents expressed a higher agreement on spreading of infectious diseases (F=4.98, 

p=0.05; Mwhite=3.40) as a result of climate change than white (M=3.40).2 

 

Differences in Impacts to Visitation and Support for Management Actions 

 Differences emerged in perceived impacts on decision to visit Columbia City 

Parks by income and race (Table 13): lower income respondents rated a higher level 

of concern about both wildfires (F=7.21, p=0.05; Mlow=2.41) and blizzards or winter 

storms (F=4.32, p=0.05; Mlow=2.57) than high income (Mwildfires=1.84; Mblizzards=2.04) 

as impacts on visit decision. Additionally, non-white respondents were more 

concerned about wildfires (F=6.49, p=0.05; Mnonwhite=2.52) and decreases in native 

species (F=14.58, p=0.05; Mnonwhite=2.84) than white (Mwildfires= 2.06; Mnative 

species=2.17) while they making visit decision. 

 Table 14 illustrates the differences in willingness to support the management 

actions by gender, income, and park use. It indicated that female were more 

supportive to composting food and landscaping waste (F=5.84, p=0.05; Mfemale=4.38) 

and offering organic products for sale (F=9.56, p=0.05; Mfemale=4.03) in Columbia 

City Parks than male (Mcomposting=4.09; Morganic products=3.56). Lower income 

respondents were more supportive than higher income respondents in using 

alternative or renewable energy (F=3.54, p=0.05; Mlow=4.19; Mhigh=4.61). Among the 

                                                                 

2 “Incorrect answers” that are not results of climate change (Leiserowitz et al, 2014; Van der Linden, 
2014). 
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three visit groups, high-frequency visit visitors expressed stronger agreement in using 

hybrid or electric vehicles (F=4.04, p=0.05; Mhigh=4.23) than low-frequency visit 

(M=3.75); both medium and high groups were more supportive than low-frequency in 

using energy efficient or LEED-certificated buildings (F=3.89, p=0.05; Mhigh=4.42; 

Mmedium=4.39; Mlow=4.04); in addition, medium-frequency visitors were more 

supportive towards composting food and landscaping waste (F=3.88, p=0.05; 

Mmedium=4.46) than low-frequency visit respondents (M=4.05).       



 

 

  

3
3

 

Table 9: Differences in Perceived Challenges to Columbia City Parks 
 

Comparison 
Variables N 

Lack of 
funding 

Natural 
disasters 

Invasive 
species Pollution  

Visitor 
crowding/c

onflicts 

Resource 
damage 

from 
visitor use 

Policies and 
regulations 

Shifts in visitor 
demographics 

Aging/insufficient 
infrastructure 

Climate 
change 

ADA 
accessibility 

 

Gender 

Male 147 3.08 2.90 2.90 3.18 3.21 3.33 3.12 2.92 3.10 3.10 3.03 

Female 167 2.97 2.81 2.73 3.12 2.74 2.82 2.61 2.60 2.73 2.85 2.56 

 F-value  0.33 0.16 0.70 0.10 4.00* 5.71* 5.00* 2.16 3.00 1.44 5.45* 

 

 

 

Age 

18-35 146 2.89 2.62 2.71 3.08 2.83 3.01 2.84 2.51 2.86 2.82 2.66 

36-50 65 3.17 3.28 2.89 2.98 3.42 3.37 3.12 3.25 3.22 3.23 2.91 

51-64 56 2.96 2.93 2.81 3.54 2.71 2.62 2.59 2.59 2.70 2.96 2.84 

 >64 36 3.37 3.18 3.19 3.51 3.28 3.66 3.11 3.17 3.06 3.31 3.09 

 F-value  0.92 2.20 0.79 1.15 1.72 2.77 0.85 2.99 0.92 1.27 0.66 

 Less than  a 

4-year college 

79 2.96 2.90 2.80 3.21 2.92 2.77 2.76 2.78 2.92 2.87 2.74 

Education 4-year College 108 3.06 2.83 2.79 3.19 3.04 3.27 2.97 2.70 3.06 3.00 2.84 

 Graduate 125 3.04 2.86 2.83 3.09 2.92 3.09 2.82 2.78 2.78 3.00 2.75 

 F-value  0.07 0.03 0.02 0.12 0.11 1.58 0.28 0.07 0.63 0.15 0.10 
 Low 57 3.04 2.87 3.18 3.09 2.91 2.98 3.09 2.72 3.11 3.02 2.70 

Income1 Middle 130 2.98 2.60 2.63 3.05 2.88 3.20 2.72 2.61 2.85 2.98 2.78 

 High 108 3.11 3.18 2.89 3.40 3.16 3.04 2.96 3.04 2.96 2.95 2.90 

 F-value  0.15 2.78 2.02 1.12 0.57 0.35 0.78 1.53 0.40 0.02 0.24 

Past 

12 Moths 

Park 

Visit2 

Low 101 3.00 2.67 2.69 3.07 2.98 3.09 2.93 2.86 2.97 2.86 2.63 

Medium 113 3.08 2.89 2.83 3.19 2.99 3.06 2.82 2.88 2.81 2.98 2.78 

High 87 2.99 2.94 2.85 3.26 2.76 3.00 2.69 2.41 2.93 3.01 2.80 

F-value  0.09 0.60 0.25 0.26 0.38 0.05 0.34 1.85 0.21 0.20 0.28 

 

Race 

White 269 3.01 2.80 2.82 3.18 3.00 3.06 2.86 2.77 2.82 2.97 2.78 

Other 44 3.11 3.17 2.72 3.00 2.70 3.07 2.80 2.61 3.39 2.95 2.80 

 F-value  0.14 1.39 0.13 0.35 0.74 0.00 0.04 0.26 3.53 0.00 0.00 

Mean: 1=Not at all a challenge 4=A major challenge. *** p <0.001 ** p <0.01 * p <0.05; a, b, c means with different superscripts significantly different at p<0.05 (Sidak)                                                                                                                                                         
1 Income: Low (<$25,000), middle ($ 25,000-$74,999), high (>$75,000). 2Past 12 Months Park Visit: Low (1-30), Medium (31-130) high (>130) 
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Table 10: Differences in Perceived Threats to Columbia City Parks   
 

Comparison 
Variables N 

Heat 
waves 

Insect 
borne 

diseases 
Air quality 

problem 

Heavy 
downpou

rs Drought 
Higher or lower 

temperatures  Wildfires 
Harmful 
insects 

Invasive 
species 

Damaging 
wind or 

tornadoes 

Blizzards or 
winter 
storms Hail 

Decreases in 
native species 

 

Gender 

Male 148 3.22 3.38 2.92 3.07 3.11 3.02 2.65 3.16 3.30 2.86 2.74 2.66 3.34 

Female 165 3.20 3.44 2.96 3.02 3.12 3.09 2.63 3.33 3.16 3.04 2.85 2.70 3.30 

 F-value  0.02 0.19 0.08 0.12 0.00 0.31 0.02 1.80 1.05 2.12 0.70 0.11 0.07 

Age 

18-35 146 3.29 3.51 2.96 2.94 3.23 3.11 2.62 3.23 3.21 2.88 2.74 2.65 3.34 

36-50 66 2.98 3.12 2.86 2.95 2.92 2.92 2.59 3.05 3.03 2.89 2.79 2.68 3.21 

51-64 55 3.40 3.47 3.13 3.35 3.20 3.18 2.85 3.58 3.55 3.16 2.98 2.87 3.54 

 >64 36 3.14 3.28 2.82 3.31 3.08 3.11 2.59 3.22 3.33 3.17 2.97 2.69 3.22 

 F-value  1.53 1.87 0.65 2.64 1.21 0.62 0.68 2.38 2.10 1.47 0.87 0.59 0.84 

 < a 4-year 

college 

79 3.13 3.48 3.24a 2.96 3.01 2.86 2.78 3.18 3.16 2.85 2.77 2.73 3.37 

Education 4- year 

College 

107 3.13 3.32 2.68b 2.91 3.06 3.01 2.53 3.22 3.10 2.93 2.71 2.51 3.14 

 Graduate 126 3.30 3.43 2.97a,b 3.22 3.22 3.21 2.65 3.30 3.37 3.04 2.90 2.78 3.44 

 F-value  0.80 0.48 5.11* 2.60 1.00 2.58 1.04 0.33 1.63 0.80 0.98 1.89 1.93 

 Low 57 3.47 3.60 3.23a 3.05 3.23 3.09 2.70 3.18 3.26 2.88 2.80 2.63 3.51 

Income1 Middle 129 3.23 3.45 2.93a,b 3.09 3.19 3.09 2.71 3.30 3.20 2.99 2.83 2.72 3.31 

 High 109 3.04 3.19 2.76b 2.94 2.99 2.96 2.55 3.19 3.28 2.92 2.72 2.64 3.29 

 F-value  2.61 2.57 2.94* 0.50 1.18 0.46 0.61 0.38 0.18 0.27 0.28 0.21 0.70 

Past 

12 

Months 

Park 

Visit2 

Low 103 3.10 3.37 3.01a,b 2.99 3.01a 2.90 2.60 3.10 3.14 2.89a,b 2.71a,b 2.58 3.17a 

Medium 111 3.14 3.36 2.71a 2.98 3.00a 3.12 2.53 3.28 3.16 2.83a 2.68a 2.63 3.27a,b 

High 88 3.41 3.52 3.17b 3.18 3.42b 3.18 2.86 3.40 3.45 3.23b 3.08b 2.85 3.63b 

F-value  1.94 0.57 3.85* 0.99 4.17* 1.68 2.16 1.77 2.04 3.70* 3.84* 1..68 3.69* 

 

Race 

White 269 3.20 3.45 2.93 3.08 3.09 3.05 2.65 3.30 3.26 2.99 2.81 2.69 3.35 

Other 44 3.25 3.14 3.02 2.82 3.23 3.09 2.60 2.91 3.00 2.79 2.75 2.57 3.14 

 F-value  0.07 2.77 0.25 2.17 0.52 0.05 0.06 4.69 1.90 1.20 0.10 0.52 1.19 

Mean: 1=Very unconcerned 5=Very concerned. *** p <0.001 ** p <0.01 * p <0.05; a, b, c means with different superscripts significantly different at p<0.05 (Sidak)                                                                                                                                                         
1 Income: Low (<$25,000), middle ($ 25,000-$74,999), high (>$75,000).  2Past 12 Months Park Visit: Low (1-30), Medium (31-130) high (>130)
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Table 11: Differences in Knowledge of Causations to Climate Change    

 

Comparison 
Variables N 

Clear-cu
tting 

Forests 

Driving 
gas-pow
er cars 

Burning 
fossil fuels 

Airplane 
travel Pollution 

Clearing 
land for 

human use 
Hole in 
Ozone3 

CFCs 
spray3 

Nuclear 
power 
plants3 

Acid 
rain3 

Agricultural 
activities 

CO2 

emissions 
The 
sun3 

Smoking 
cigarettes3 

 

Gender 

Male 81 4.27 4.14 4.33 3.79 4.25 4.09 3.79 3.81 2.77a 3.57 3.44 4.22 3.20 2.74a 

Female 116 4.34 4.10 4.21 3.74 4.42 4.13 3.86 3.80 3.70b 3.80 3.36 4.11 3.18 3.29b 

 F-value  0.30 0.06 0.87 0.13 1.85 0.10 0.28 0.01 30.78* 2.51 0.18 0.65 0.01 11.36* 

Age 

18-35 91 4.42 4.25 4.38 3.82 4.46 4.21 3.92 3.90 3.55 3.76 3.42 4.26 3.31 3.12 

36-50 40 4.27 4.00 4.25 3.58 4.35 4.00 3.87 3.78 3.17 3.60 3.50 4.15 3.23 2.92 

51-64 37 4.08 3.95 3.97 3.79 4.11 3.97 3.55 3.66 3.29 3.71 3.08 3.89 3.25 3.08 

 >65 20 4.45 4.35 4.55 4.10 4.45 4.40 4.10 3.95 2.80 3.80 3.85 4.40 2.60 3.05 

 F-value  1.63 1.76 2.50 1.40 1.57 1.41 2.00 0.77 2.43 0.27 1.88 1.83 2.13 0.27 

 < a 4-year 

college 

48 4.08 3.94 4.00 3.70 4.15 3.85a 3.56 3.60 3.23 3.54 3.11 3.88a 3.11 2.89 

Education 4-year 

College 

62 4.29 4.13 4.27 3.69 4.37 3.98a,b 3.85 3.77 3.40 3.58 3.40 4.11a,b 3.31 3.13 

 Graduate 84 4.45 4.20 4.40 3.85 4.44 4.33b 3.95 3.93 3.29 3.89 3.51 4.33b 3.13 3.11 

 F-value  2.83 1.25 2.88 0.53 1.74 4.72* 2.67 1.78 0.29 2.55 1.69 3.83* 0.52 0.66 

 Low 33 4.58a 4.45 4.61 4.03 4.58 4.34 4.12 4.15 3.79a 3.82 3.39 4.39 3.12 3.00 

Income1 Middle 85 4.40a,b 4.12 4.28 3.76 4.43 4.19 3.84 3.79 3.31a,b 3.80 3.49 4.15 3.25 3.21 

 High 65 4.13b 4.00 4.15 3.65 4.17 3.95 3.75 3.72 3.08b 3.52 3.31 4.09 3.25 2.88 

 F-value  4.09* 2.97 2.90 1.66 3.11 2.29 1.81 2.52 3.56* 1.68 0.44 1.26 0.17 1.65 

Past 

12 

Months 

Park 

Visit2 

Low 58 4.24 3.95 4.16 3.65 4.19 3.95 3.83 3.79 3.40 3.59 3.16 4.00 3.17 3.17 

Medium 72 4.31 4.19 4.25 3.81 4.35 4.15 3.81 3.72 3.32 3.74 3.33 4.22 3.17 2.96 

High 61 4.36 4.23 4.41 3.85 4.53 4.25 3.89 3.89 3.23 3.82 3.69 4.26 3.20 3.12 

F-value  0.29 1.71 1.18 0.70 2.40 1.58 1.21 0.47 0.27 0.82 3.03 1.41 0.01 0.61 

 

Race 

White 170 4.26 4.13 4.24 3.75 4.33 4.10 3.79     3.76 3.24a 3.72 3.37 4.12 3.26 3.05 

Other 26 4.60 4.04 4.38 3.92 4.46 4.15 4.12 4.12 3.85b 3.69 3.54 4.35 2.80 3.23 

 F-value  3.45 0.22 0.53 0.67 0.51 0.07 2.71 3.13 5.44* 0.01 0.44 1.27 3.38 0.56 

Mean: 1=Strongly disagree 4=Strongly agree. *** p <0.001 ** p <0.01 * p <0.05; a, b, c means with different superscripts significantly different at p<0.05 (Sidak)                                                                                                                                                         
1 Income: Low (<$25,000), middle ($ 25,000-$74,999), high (>$75,000).  2Past 12 Months Park Visit: Low (1-30), Medium (31-130) high (>130)     
3 “Incorrect answers” that do not contribute to climate change (Leiserowitz et al, 2014; Van der Linden, 2014)
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Table 12: Differences in Knowledge of Occurrences of Climate Change     

 

Comparison 
Variables N 

Increase in 
ocean 

temperature 
More 

drought 
Increase in air 
temperature 

Arctic ice 
is thawing 

Losing 
mountain 

snow 
More 

flooding 

Sea 
level is 
rising 

Ice caps 
are melting 

More air 
pollution3 

Decrease in 
biodiversity 

Spreading of 
Infectious 
diseases 

The hole 
in 

Ozone3 

More hot 
days and 

night 

More 
extreme 
weathers 

More 
volcanic 

eruptions3 
Decrease in 
freshwater 

 

Gender 

Male 79 4.14 4.18 4.00 4.13 4.09 3.99 4.15 4.25 3.89 3.75 3.39 3.42a 3.84 4.04 2.90a 3.68 

Female 116 3.97 4.11 3.90 4.07 4.05 3.93 3.97 4.15 3.97 3.93 3.51 3.78b 3.78 3.91 3.23b 3.91 

 F-value  1.58 0.23 0.46 0.17 0.07 0.16 1.75 0.56 0.26 1.48 0.69 5.90* 0.16 0.69 5.24* 2.19 

Age 

18-35 91 4.08 4.21 4.04 4.10 4.09 4.03 4.03 4.26 4.00 3.86 3.51 3.75 3.82 4.02 3.22 3.83 

36-50 39 3.97 4.13 3.79 4.08 4.10 3.90 4.08 4.10 3.90 3.92 3.44 3.46 3.82 4.03 3.10 4.03 

51-64 37 3.92 4.00 3.81 3.97 3.86 3.81 3.92 4.03 3.78 3.75 3.46 3.49 3.68 3.84 2.97 3.73 

 >65 20 4.35 4.20 4.20 4.53 4.40 4.10 4.40 4.50 4.10 3.95 3.40 3.80 4.00 4.00 2.95 3.84 

 F-value  1.02 0.47 1.37 1.35 1.39 0.65 1.13 1.28 0.54 0.23 0.09 1.16 0.45 0.31 0.75 0.53 

 < a 4-year 

college 

47 3.74a 3.98 3.77 3.87 3.77a 3.68a 3.81 3.96 3.70 3.62 3.40 3.60 3.57 3.72 3.02 3.36a 

Education 4 year 

College 

62 4.03a,b 4.11 3.95 4.05 4.05a,b 3.90a,b 4.00 4.13 4.11 3.85 3.39 3.71 3.85 3.97 3.23 3.92b 

 Graduate 83 4.19b 4.23 4.02 4.23 4.23b 4.12b 41.8 4.35 3.90 3.98 3.52 3.58 3.86 4.07 3.05 3.98b 

 F-value  3.39* 1.11 1.07 1.95 3.54* 3.18* 2.29 2.56 2.05 1.80 0.39 0.31 1.34 1.73 0.74 5.82* 

 Low 33 4.18 4.48a 4.36a 4.27 4.30 4.27a 4.36 4.48 4.12 4.03 3.70 4.03a 4.06 4.39a 3.42a 4.03 

Income1 Middle 84 4.05 4.18a,b 3.94a,b 4.11 4.17 3.99a,b 3.99 4.15 4.05 3.87 3.51 3.58a,b 3.81 3.94a,b 3.19a,b 3.89 

 High 64 4.02 3.98b 3.81b 4.05 3.91 3.78b 4.00 4.17 3.73 3.85 3.30 3.52b 3.70 3.86b 2.89b 3.68 

 F-value  0.39 3.76* 4.24* 0.61 2.59 3.24* 2.25 1.67 2.32 0.38 2.19 3.30* 1.50 3.56* 3.50* 1.51 

Past 

12 

Months 

Park 

Visit2 

Low 57 3.75a 4.02 3.74 3.89 3.81a 3.77 3.81a 4.00 3.75 3.60a 3.21 3.58 3.60 3.91 3.23 3.56 

Medium 72 4.15b 4.15 4.03 4.19 4.15a,b 3.97 4.07a,b 4.26 4.01 3.89a,b 3.54 3.64 3.89 3.99 2.94 3.90 

High 60 4.20b 4.27 4.07 4.18 4.23b 4.13 4.25b 4.30 4.02 4.07b 3.60 3.72 3.90 4.00 3.17 3.97 

F-value  4.19* 1.11 2.15 1.75 3.44* 2.11 3.27* 1.73 1.26 3.23* 2.96 0.27 1.74 0.12 1.46 2.53 

 

Race 

White 168 4.04 4.11 3.94 4.08 4.06 3.92 4.00 4.17 3.90 3.81 3.40a 3.60 3.77 3.94 3.06 3.79 

Other 26 4.00 4.31 3.96 4.15 4.08 4.15 4.27 4.31 4.08 4.12 3.85b 3.88 3.96 4.08 3.38 4.00 

 F-value  0.04 1.06 0.01 0.13 0.01 1.34 1.75 0.47 0.60 1.91 4.98* 1.80 0.81 0.40 2.32 0.93 

Mean: 1=Strongly disagree 4=Strongly agree. *** p <0.001 ** p <0.01 * p <0.05; a, b, c means with different superscripts significantly different at p<0.05 (Sidak)                                                                                                                                                         
1 Income: Low (<$25,000), middle ($ 25,000-$74,999), high (>$75,000).  2Past 12 Months Park Visit: Low (1-30), Medium (31-130) high (>130) 
3 “Incorrect answers” that are not results of climate change (Leiserowitz et al, 2014; Van der Linden, 2014). 
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Table 13: Differences in Perceived Impacts to Visit Columbia City Parks   

 

Comparison 
Variables N 

Heat 
waves 

Insect 
borne 

diseases 
Air quality 

problem 

Heavy 
downpou

rs Drought 
Higher or lower 

temperatures  Wildfires 
Harmful 
insects 

Invasive 
species 

Damaging 
wind or 

tornadoes 

Blizzards or 
winter 
storms Hail 

Decreases in 
native 
species 

 

Gender 

Male 148 2.47 2.53 2.24 2.16 2.03 2.44 2.06 2.29 2.08 2.13 2.13 2.08 2.26 

Female 163 2.67 2.73 2.46 2.37 2.24 2.65 2.19 2.57 2.29 2.26 2.32 2.17 2.28 

 F-value  2.65 2.53 3.10 3.21 2.85 2.96 1.04 5.12 2.72 1.10 2.08 0.44 0.03 

Age 

18-35 145 2.72 2.74 2.41 2.41 2.11 2.67 2.30 2.54 2.30 2.32 2.40 2.26 2.32 

36-50 66 2.47 2.53 2.26 2.12 2.14 2.55 1.95 2.23 1.95 2.06 1.97 1.95 2.12 

51-64 54 2.37 2.50 2.26 2.07 2.11 2.46 2.11 2.43 2.15 2.11 2.17 2.02 2.28 

 >65 36 2.51 2.67 2.42 2.39 2.31 2.22 1.86 2.36 2.22 2.14 2.06 2.06 2.25 

 F-value  1.73 0.94 0.46 1.94 0.35 1.85 2.44 1.24 1.54 1.04 2.60 1.48 0.49 

 < a 4-year 

college 

78 2.56 2.79 2.29 2.17 2.23 2.59 2.08 2.39 2.08 2.28 2.25 2.18 2.21 

Education 4-year College 107 2.55 2.59 2.38 2.24 2.06 2.43 2.12 2.40 2.29 2.23 2.26 2.14 2.27 

 Graduate 125 2.60 2.57 2.36 2.34 2.15 2.61 2.15 2.50 2.16 2.11 2.18 2.06 2.26 

 F-value  0.40 2.05 0.16 0.36 0.66 1.41 0.32 0.37 1.04 0.85 0.00 0.64 0.23 
 Low 56 2.68 2.75 2.39 2.43 2.18 2.82 2.41a 2.34 2.21 2.39 2.57a 2.39 2.36 

Income1 Middle 128 2.61 2.66 2.47 2.28 2.17 2.52 2.31a,b 2.57 2.32 2.24 2.29a,b 2.21 2.28 

 High 109 2.46 2.47 2.17 2.12 2.05 2.49 1.84b 2.33 2.05 2.08 2.04b 1.96 2.18 

 F-value  0.92 1.53 2.28 1.64 0.49 2.03 7.21* 1.63 1.83 1.55 4.32* 3.10 0.50 

Past 

12 

Months 

Park 

Visit2 

Low 101 2.60 2.75 2.45 2.29 2.23 2.68 2.14 2.51 2.26 2.27 2.24 2.21 2.36 

Medium 111 2.67 2.66 2.22 2.26 2.11 2.53 2.11 2.45 2.11 2.11 2.15 2.04 2.22 

High 88 2.43 2.50 2.45 2.23 2.08 2.49 2.15 2.36 2.24 2.22 2.33 2.15 2.28 

F-value  1.27 1.30 1.62 0.07 0.52 0.92 0.04 0.42 0.57 0.57 0.60 0.67 0.44 

 

Race 

White 267 2.58 2.60 2.33 2.26 2.09 2.51 2.06    2.39 2.14 2.17 2.20 2.11 2.17 

Other 44 2.59 2.86 2.55 2.34 2.43 2.77 2.52 2.73 2.48 2.35 2.40 2.25 2.84 

 F-value  0.01 2.23 1.54 0.22 3.67 2.26 6.49* 3.53 3.47 0.94 1.08 0.64 14.58* 

Mean: 1=Not at all 4=A great deal. *** p <0.001 ** p <0.01 * p <0.05; a, b, c means with different superscripts significantly different at p<0.05 (Sidak)                                                                                                                                                         
1 Income: Low (<$25,000), middle ($ 25,000-$74,999), high (>$75,000).  2Past 12 Months Park Visit: Low (1-30), Medium (31-130) high (>130)
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Table 14: Differences in Support for Adopting Environmental Friendly Activities in Columbia City Parks 
 

Comparison 
Variables N 

Using 
hybrid or 
Electric 
vehicles  

Using energy 
efficient or 

LEED-certificate
d buildings 

Using 
alternative or 

renewable 
energy 

Providing 
recycling bins 

Composting food 
and landscaping 

waste 

Encouraging 
visitors to use 

less water 
Offering organic 
products for sale Other 

 

Gender 

Male 79 3.89 4.23 4.32 4.37 4.09a 3.45 3.56a 3.18 

Female 115 4.16 4.33 4.40 4.49 4.38b 3.75 4.03b 3.50 

 F-value  3.80 0.68 0.43 1.12 5.84* 3.19 9.56* 1.01 

Age 

18-35 91 4.08 4.24 4.43 4.51 4.22 3.64 3.85 3.30 

36-50 39 3.95 4.28 4.31 4.41 4.33 3.64 3.67 3.50 

51-64 37 4.22 4.38 4.35 4.35 4.24 3.49 4.00 3.00 

 >65 20 4.05 4.55 4.55 4.45 4.30 3.90 3.80 5.00 

 F-value  5.31 0.85 0.52 0.38 0.18 0.56 0.64 1.36 

 < a 4-year 

college 

47 3.91 4.06 4.19 4.34 4.09 3.43 3.83 3.00 

Education 4-year 

College 

62 3.95 4.26 4.30 4.40 4.24 3.54 3.72 3.38 

 Graduate 83 4.18 4.42 4.53 4.51 4.36 3.78 3.90 3.43 

 F-value  1.57 2.73 2.99 0.75 1.65 1.66 0.54 0.73 
 Low 33 4.30 4.48 4.61a 4.61 4.18 3.85 4.12 3.50 

Income1 Middle 84 4.01 4.30 4.44a,b 4.44 4.35 3.67 3.88 3.41 

 High 64 4.00 4.20 4.19b 4.31 4.17 3.45 3.62 3.11 

 F-value  1.47 1.35 3.54* 1.57 0.91 1.43 2.78 0.42 

Past 

12 

Months 

Park 

Visit2 

Low 57 3.75a 4.04a 4.21 4.39 4.05a 3.53 3.75 3.33 

Medium 71 4.11a,b 4.39b 4.41 4.42 4.46b 3.80 3.89 3.26 

High 60 4.23b 4.42b 4.52 4.52 4.27a,b 3.53 3.85 3.29 

F-value  4.04* 3.89* 2.05 0.45 3.88* 1.29 2.55 0.02 

 

Race 

White 167 4.02 4.27 4.36 4.43 4.22 3.58 3.78 3.24 

Other 26 4.19 4.38 4.42 4.50 4.50 3.92 4.15 3.71 

 F-value  0.69 0.41 0.15 0.21 2.54 2.02 2.89 1.30 
Mean: 1=Strongly opposed 4=Strongly in favor. *** p <0.001 ** p <0.01 * p <0.05; a, b, c means with different superscripts significantly different at p<0.05 (Sidak)                                                                                                                                                        
1 Income: Low (<$25,000), middle ($ 25,000-$74,999), high (>$75,000).  2Past 12 Months Park Visit: Low (1-30), Medium (31-130) high (>130)



 

 

  

39 

Columbia Nature Area Visitors and American Public Climate Change Risk 

Perception 

 The Chi-square analysis indicated significant differences (p<.001) in the 

distribution of segments between the Columbia and Six American US sample. As 

shown in Figure 4 & 5, and Table 15, 37% of the survey respondents reported 

themselves were “Alarmed” to climate change, 34.9% were “concerned”, 13.2% were 

“Cautious”, and other 14.8% were categorized into the opposite side. Compared to the 

nation-wide study results (Leiserowitz et al, 2014), Columbia respondents perceived 

greater climate change risk than the American public sample. 

 

Figure 4: Risk Segments of Columbia Nature Area visitors 
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Figure 5: Risk Segments of American Public 

 

 
Table 15: Comparison table of Six Americas survey results1 
 n(Columbia) % (Columbia) n(U.S.)  % (U.S.) 
 Alarmed 70 37.0 165 13 

Concerned 66 34.9 395 31 
Cautious 25 13.2 293 23 
Disengaged 14 7.4 89 7 
Doubtful 8 4.2 165 13 
Dismissive 6 3.2 165 13 

   Total 189 100 1272 100 
1 Chi-square analysis indicated significant differences (p<.001) 
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CHAPTER V: 

DISCUSSION 

 

In this chapter, the study findings will be discussed in five sections corresponding 

with the research objectives: (1) Park visitor’s concerns and knowledge of climate 

change; (2) Perceived impacts to visitation and support for management actions; (3) 

Differences in concerns, knowledge, perceived impacts and support; (4) Climate 

change risk perceptions among Columbia Nature Area visitors and American public; 

(5) The difference between two survey methods. Lastly, limitations and future 

research and overall conclusions will be presented.  

 

Park Visitor’s Concerns and Knowledge of Climate Change 

Previous studies indicated the park visitor’s concerns in broad biophysical 

settings and examined the general American public knowledge level of climate 

change (Brownlee et al., 2013; Brulle et al., 2012; Davis 2014; McCright, 2010; van 

der Linden 2014). However, no studies have examined Columbia, Missouri city park 

visitors’ concerns and knowledge level of climate change. This study found that 

overall, Columbia Nature Area visitors reported high climate change concerns and 

relatively high knowledge level of climate change. 

Among those perceived challenges to Columbia City Parks, climate change was 

rated as the fourth greatest challenge, following pollution (air/water/soil), resource 

damage from visitor use, and lack of funding. Similar to previous research on visitors 

national parks and protected areas (Brownlee et al., 2013; Davis 2014; De 

Urioste-Stone et. al., 2015; De Urioste-Stone et. al., 2016), this result reflects 

Columbia Nature Area visitors are aware of climate change and they are highly 
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concerned about the impacts related to climate change, particularly, the impacts to 

Columbia Nature Areas. In addition, the top rated threats to Columbia City Parks 

related to climate change were increase in insect borne diseases, decrease in native 

plants and animals, larger population of harmful insects, increases in invasive species, 

and increase in heat waves. Similar to Brownlee et al. (2013) and Davis (2014) who 

also examined nature-based recreationists in national parks, these highly rated threats 

reflects visitors’ concerns regarding the impacts of climate change that may impacts 

the environment of nature areas as well as their travel decision. Therefore, these 

concerns may be of particular interest for visitors to learn about the threats and how 

they are or could be addressed through interpretive programming.  

Columbia Nature Area visitors also have a relatively high knowledge level of 

climate change, and generally were able to identify the causations and occurrences 

correctly. However, as van der Linden (2014) also found, park visitors believed the 

hole in ozone layer will contribute to climate change, and reported air pollution is 

increasing as an occurrence of climate change, both of which are not supported by 

research (Leiserowitz, Smith, & Marlon, 2010). The incorrect belief elucidates that 

despite park visitors were generally well informed, they may also believe that there 

are more factors associated with climate change than there really are. Therefore, it is 

necessary to offer education interpretation (e.g. interpretive signage) in Columbia 

nature areas in order to deliver the proper knowledge regarding climate change to 

park visitors. 

 

Perceived Impacts to Visitation and support for Management Actions 

 Findings indicate that the visitors perceived the impacts of climate change could 

affect their visitation. Particularly, park visitors regard the impacts such as insect 
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borne diseases, increased heat waves, increases in lower or higher temperatures, larger 

population of harmful insects, and more air-quality problems or smog will impact 

their decision to visit Columbia nature areas directly. This results corresponding with 

previous research indicating environmental impacts (Higginbotham et al, 2007) and 

climate change (Davis, 2014; De Urioste-Stone et al., 2015; De Urioste-Stone et al., 

2016; Schweizer et al., 2013) will affect visitors’ decision to travel and potentially 

impact the destination attractiveness (Gössling et al., 2006; Gössling et al., 2012). 

Hence, in order to receive support from the public, maintain visits, and provide 

recreation opportunities and subsequent benefits for visitors, Columbia City Parks 

should recognize the potential impacts of climate change, offering education 

interpretive signage or onsite poster to help visitors adapt to the impacts, as well as 

establish management plans and identify actions to minimize these impacts 

accordingly.  

 Similar to Davis (2014), this study found that park visitors are generally 

supportive to the management actions that can mitigate the impacts of climate change. 

Specifically, the Columbia Nature Area visitors strongly support Columbia City Parks 

providing recycling bins, using renewable energy, and using energy efficient building. 

In contrast, Columbia Nature Area visitors are less supportive to using hybrid or 

electric vehicles, offering organic products for sale, and encouraging visitors to use 

less water. This result shows that park visitors are willing to support Columbia City 

Parks mitigating the impacts of climate change in local nature areas, however, the 

items with the least agreement indicate that park visitors are less supportive to change 

their behavior in order to alleviate the climate change related impacts. As such, 

Columbia City Parks should adopt or continue these actions that can help alleviate 
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some of the impacts of climate change, and may consider providing information 

regarding the benefits of the activities that had less support than others.  

 

Differences in Concerns, Knowledge, Perceived Impacts and Support 

Previous research has found that recreationists’ perceptions and people’s 

perceptions of climate change are influence by demographics (De Urioste-Stone et. al., 

2016; Hamilton, 2011; Kellstedt et al, 2008; McCright & Dunlap, 2011). Similarly, 

this study also discovered some differences in concerns, knowledge, perceived 

impacts and support by demographics, although overall, there were relatively few 

differences. A general lack of differences suggests that among park visitors’ 

characteristics, there are similarities, and therefore certain strategies and approaches 

may resonate with a variety of visitor type and demographics. 

 Regarding the perceived challenges to Columbia City Parks, the only differences 

that emerged were male park visitors are more worried about crowding issues, 

resource damage, policies and regulations, and ADA accessibility. No differences 

emerged for any other respondent characteristics, and no differences were found 

regarding the broad concern of climate change. However, differences were found in 

specific threats related to climate change by education, income and park use. 

Specifically, this study revealed that lower income and less educated visitors are more 

concerned about the issues to parks. This study found that the low income visitors as 

well as visitors without a 4-year college degree were more concerned about the air 

quality problem in parks. Likewise, high use visitors expressed the greatest concern 

with air quality problems, drought, damaging winds or tornados, blizzards or winter 

storms, and decreases in invasive species. These findings corresponds with previous 

research indicating that people who are more engaged in outdoor recreation activities 
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are more concerned about the climate change threats to parks (Brownlee et al., 2013). 

As such, it is important for city parks to recognize that while broadly climate change 

concern did not differ across respondent characteristics, certain visitor groups do have 

greater concern over several specific climate change related threats.  

 Regarding the knowledge level of climate change, more differences appeared in 

occurrence knowledge compared to causation knowledge. In general, highly educated 

park visitors as well as lower income park visitors had greater agreement on 

anthropogenic causations to climate change, indicating that they may be more aware 

of the causes of climate change. Interestingly, females, low-income, and minority 

respondents all expressed greater agreement than their counterparts regarding nuclear 

power plants causing climate change, although research indicates this is not a cause 

(van der Linden, 2014). Therefore, there may also be some incorrect beliefs regarding 

climate change causation.     

Regarding knowledge about the occurrence (i.e., results of climate change), 

differences emerged gender, education, income, race, and park use. Similar to De 

Urioste-Stone et al. (2016), Kellstedt et al. (2008) and van der linden (2014), this 

study found that differences in demographics (gender, income, education, park use, 

and race) will affect people’s knowledge about the occurrences of climate change. 

The study result illustrates that low income park visitors, highly educated park visitors, 

and high use visitors generally expressed greater agreement in the occurrence of 

climate change. For instance, this study found that visitors with a graduate degree had 

greater agreement in that increases in ocean temperature, losing mountain snow, more 

flooding, and decreases in freshwater supply were all results of climate change. Low 

income and female visitors also expressed greater agreement with the incorrect 
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occurrences of climate change (i.e., the hole in ozone, more volcanic eruptions; van 

der linden, 2014)  

 Previous research indicates that low income and minority park visitors are more 

sensitive to those impacts that can influence their travel decisions (Kellstedt et al., 

2008; McKenzie et al., 2013; Winter et al., 2004). From this study, we found that both, 

the low income and minority park visitors are more worried about the increase of 

wildfires will impact their decision to visit. Further, low income visitors expressed 

that blizzards or winter storms would have a greater impact their decision to visitor 

parks than higher income visitors, while minority visitors felt that decreases in native 

species would be more likely to impact their decision to visit that white visitors. As 

parks try to ensure a diverse and representative visitor population, it is important for 

managers to recognize such differential impacts on decisions to visit across different 

visitors demographics.     

Differences also emerged regarding support for management actions. Similar to 

Davis (2014), in this study, highly engaged park visitors are more supportive to of 

various management actions (using hybrid or electric vehicles, using energy efficient 

or LEED-certified buildings, and composting food and landscaping waste) that can 

mitigate the impacts of climate change in parks. Additionally, the low income were 

also more supportive of those environmental friendly management activities (e.g. 

providing, recycling bins, using alternative or renewable energy, using energy 

efficient or LEED-certified buildings) in Columbia City Parks. Therefore, as 

Columbia City parks seeks to allocate funding and resources to such actions to 

mitigate climate change impacts, seeking additional support from these user groups 

may help in gaining broader acceptance from all visitors and the community at large.   
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Overall, only few differences emerged across demographics and park use. 

However, the emerged differences indicated that visitors with different demographic 

backgrounds have different concerns and knowledge levels regarding the impacts 

related to climate change. In addition, demographics and park use can affect visitors’ 

willingness to support the management actions that can mitigate the impacts of 

climate change.  

 

Climate Change Risk Perceptions among Columbia Nature Area Visitors and 

American Public 

In contrast to the broad American public, the Columbia Nature Area visitors 

perceive greater climate change risk. According to Leiserowitz (2014), only 13% of 

the US respondents are alarmed, 31% are concerned, and 23% are cautious. However, 

37% of the Columbia Nature Area visitors are alarmed, 34.9% are concerned, and 

13.2% are cautious. This may be due to the higher levels of education in Columbia, 

Missouri compared to the general United States given it is a college town. However, 

these findings also correspond with other studies that show park visitors have greater 

concern and perceptions of climate change risk than the general public (Davis, 2014; 

Schweizer et al., 2013; Thompson et al., 2013). Therefore, park visitors in general 

may have a greater connection to nature and therefore concern regarding climate 

change. 

    

Differences between Two Survey Methods 

 This study also provided as a pilot study for a larger statewide climate change 

study in Missouri State Park and Historic sites, testing the feasibility of two different 

methods of survey administration. Completion time and response rates show that the 
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all-onsite survey yielded a higher response rate (66.2%) that the hybrid approach 

(26.29%), as well as a shorter total completion time (15.7 minutes compared to 19 

minutes for the hybrid approach). In addition, the short onsite survey requires 

relatively high completion time (7 minutes), therefore, it might have reduced 

respondents’ willingness to participate the subsequent online follow-up survey. 

Although there were few incorrect email addresses, respondents generally expressed a 

low level of willingness to provide their email address and complete the subsequent 

online follow-up survey, perhaps because of concerns with junk and spam from 

sharing email address. Based on this study’s findings and previous research (Davis et. 

al., 2012; Davis, 2014), onsite tablets are a promising approach for data collection, 

and this study suggests that a longer onsite survey yielded a better final response rate 

than a combination of short onsite survey and online follow-up.  

 

Limitations and Future Research 

This study examined the visitors’ perceptions of climate change at several nature 

areas in Columbia, Missouri. The initial challenge was that park visitors might lack 

experiences of the impacts of climate change. Unlike national parks, or even state 

parks, the sizes of Columbia city parks are relatively small, and readily visible 

evidence of climate change is limited. Second, onsite surveys have some difficulty in 

capturing park visitors, particularly those who are biking or jogging. For this pilot 

study, data collection only took place in the summer, the possibility of extreme 

weather such as excessive heat, heavy rain influenced the response rate. In addition, 

most survey participants reluctant to provide their email address and complete the 

online follow-up survey perhaps they concerned about receiving junk or spam from 

sharing email address. Since this study had a relative small sample size and low 
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numbers of racial/ethnic minorities, implications regarding differences between white 

and minority groups are cautioned. In addition, because of the small number of 

minorities, these racial/ethnic groups were combined, therefore not capturing 

differences between those minority groups Additionally, the common way to control 

the familywise error rate is the Bonferroni correction, however, most recent research 

critique it is overly conservative (Narum, 2006). Therefore, this study examined the 

differences at three traditional alpha values (p <0.001; p <0.01; p <0.05), but 

differences by demographics and park use only emerged at p<0.05. As such, 

familywise error may be a concern, and future study should consider different types of 

analysis to address this issue. Lastly, this research only focuses on visitors’ perception 

of climate change. However, park managers’ perception is also essential for us to 

understand public knowledge about climate change. Future studies should also 

include the park manager’s perception of climate change. 

 

Conclusion 

 This study contributes to understanding Columbia Nature Area visitors’ 

perceptions of climate change and how climate change may impact their behaviors 

and visitation in the parks. Understanding visitors’ perceptions about climate change, 

as well as differences between visitor demographic groups, can provide important 

information to assist create a systematic managerial strategy for park managers to 

address climate change and ensure sustained satisfaction and benefits for visitors. In 

addition, this study helps to gain an understanding of Columbia Nature Area visitors’ 

perceptions regarding climate change. As a pilot study, the methodological 

experiment provides guideline for the subsequent statewide climate change project 

that will be conducted in Missouri State Parks and Historic Sites. It informs future 
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studies about the potential advantage of onsite tablet surveys and challenges of hybrid 

methods.  
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1. How would you rate each of the following challenges to Columbia City Parks?  

 Not at all a 
challenge 

A minor 
challenge 

A 
moderate 
challenge 

A major 
challenge 

Lack of funding 
        

Natural disasters 
        

Invasive species 
        

Climate Change 
        

Pollution (air/water) 
        

Visitor conflicts and crowding 
        

Resource damage from visitor use 
        

Management Policies and Regulations 
        

Changing visitor demographics 
        

Aging/insufficient infrastructure 
        

Other 
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2. How concerned are you about the following threats occurring in Columbia City Parks?  

 Very 
unconcerned 

Uncon
cerned 

Neutral Concerned Very 
concerned 

Increased frequency, duration or severity 
of heat waves           

Increase in tick-borne and 
mosquito-borne diseases (e.g., Lyme and 
West Nile) 

          

More air-quality problems or smog 
          

Growth of precipitation in heavy 
downpours           

More water shortages or drought 
          

Increases in higher or lower temperatures 
          

More wildfires 
          

Larger populations of harmful insects 
(e.g., gypsy moths)           

Changes in animal and plant populations 
          

Increases in high winds, tornadoes or 
straight-line winds           

More blizzards or winter storms 
          

More frequent hail 
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3. How much might these impact your decision to visit Columbia City Parks?  

 Not at all A little Somewhat A great deal 

Increased frequency, duration or severity of heat 
waves         

Increase in tick-borne and mosquito-borne 
diseases (e.g., Lyme and West Nile)         

More air-quality problems or smog 
        

Growth of precipitation in heavy downpours 
        

More water shortages or drought 
        

Increases in higher or lower temperatures 
        

More wildfires 
        

Larger populations of harmful insects (e.g., 
gypsy moths)         

Changes in animal and plant populations 
        

Increases in high winds, tornadoes or 
straight-line winds         

More blizzards or winter storms 
        

More frequent hail 
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4. How much do you agree or disagree with the following statements? 

 Strongly 
Disagree 

Disagree Neutral Agree Strongly 
Agree 

I am sad when I look at degraded 
landscapes in Columbia City Parks.           

I am worried that valuable aspects of 
Columbia City Parks, such as clean air and 
water or scenery, are being lost. 

          

Unique aspects of nature in Columbia City 
Parks are being lost.           

I am sad that familiar animals and plants 
are disappearing from Columbia City 
Parks. 

          

I am concerned that environmental 
problems will cause issues in Columbia 
City Parks. 

          

Environmental changes are decreasing the 
value of Columbia City Parks.           

I am worried about invasive species 
affecting Columbia City Parks.           
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5. How much do you agree or disagree with the following statements?  

 Strongly 
Disagree 

Disagree Neutral Agree Strongly Agree 

This state park or historic site means a lot 
to me.           

I am very attached to this state park or 
historic site.           

I identify strongly with this state park or 
historic site.           

I feel no commitment to this state park or 
historic site.           

I enjoy doing what I do at this park more 
than any other parks.           

I get more satisfaction out of visiting this 
park than any other places.           

Doing what I do at this park is more 
important than doing these activities at any 
other place. 

          

I wouldn't substitute any other parks for 
the type of recreation I do here.           

I have a lot of fond memories about this 
park.           

I have a special connection to this park. 
          

I don’t tell many people about this park. 
          

I will or do bring my children to this place. 
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6. Do you think climate change is happening? 

 Yes 
 No 
 Don't know 
 

7. How sure are you that climate change is happening? 

 Not at all sure 
 Somewhat sure 
 Very sure 
 Extremely sure 
 

8. How sure are you that climate change is NOT happening? 

 Not at all sure 
 Somewhat sure 
 Very sure 
 Extremely sure 
 

9. Assuming climate change is happening, do you think it is:  

 Caused mostly by human activities 
 Caused mostly by natural changes in the environment 
 Other 
 None of the above because climate change ISN’t happening 
 

10. How worried are you about climate change? 

 Not at all worried 
 Not very worried 
 Somewhat  worried 
 Very worried 
 

11. How much do you think climate change will harm you personally? 

 Not at all 
 A moderate amount 
 A great deal 
 Don’t know 
 

12. When do you think climate change will start to harm people in the United States? 

 They are being harmed now 
 In 10 years 
 In 25 years 
 In 50 years 
 In 100 years 
 Never 
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13. How much do you think climate change will harm future generations of people? 

 Not at all 
 A moderate amount 
 A great deal 
 Don’t know 
 

14. How much had you thought about climate change before today? 

 Not at all 
 A little 
 Some 
 A lot 
 

15. How important is the issue of climate change to you personally? 

 Not at all important 
 Of little importance 
 Somewhat important 
 Very important 
 Extremely important 
 

16. I could easily change my mind about climate change. 

 Strongly disagree 
 Somewhat disagree 
 Somewhat agree 
 Strongly agree 
 

17. How many of your friends share your views on climate change? 

 None 
 A few 
 Some 
 Most 
 All 
 

18. Which of the following statements comes closest to your view? 

 Climate change is not happening. 
 Humans cannot reduce climate change, even if it is happening. 
 Humans could reduce climate change, but people are not willing to change their behavior, so we 

are not going to. 
 Humans could reduce climate change, but it is unclear at this point whether we will do what is 

needed. 
 Humans could reduce climate change, and we are going to do so successfully. 
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19. Do you think citizens themselves should be doing more or less to address climate change? 

 Much less 
 Less 
 Doing the right amount 
 More 
 Much more 
 

20. Over the past 12 months, how many times have you punished companies that are opposing steps to 
reduce climate change by NOT buying their products? 

 Never 
 Once 
 A few times (2-3) 
 Several times (4-5) 
 Many times (6+) 
 

21. Do you think climate change should be a low, medium, high or very high priority for the President 
and Congress? 

 Low 
 Medium 
 High 
 Very high 
 

22. People disagree whether the United States should reduce greenhouse gas emissions on its own or 
make reductions only if other countries do too. Do you think the United States should reduce its 
greenhouse gas emissions? 

 Regardless of what other countries do 
 Only if other industrialized countries (such as England, Germany and Japan) reduce their 

emissions 
 Only if other industrialized and developing countries (such as China, India and Brazil) reduce their 

emissions 
 Not at all 
 Don’t know 
 

23. Please indicate, to the best extent of your knowledge, how much you believe that each of the 
following items contribute to climate change. 
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 No 
contribution 

Minor 
contribution 

Major 
contribution 

I don’t know 

Burning fossil fuels (coal, oil, 
gas) for heat and electricity         

The hole in the ozone layer 
        

Driving a car 
        

Aerosol spray cans containing 
CFCs         

Toxic waste 
        

Deforestation (e.g. destruction of 
rainforests)         

Nuclear power plants 
        

Acid rain 
        

Agricultural activities such as 
cattle breeding (cows raised for 
meat consumption) 

        

Steadily rising CO2 emissions 
(carbon dioxide)         

The sun 
        

Flying/ commercial air travel 
        

Smoking cigarettes 
        

 

 

  



 

 

  

72 

24. For each of the items listed below, please indicate whether you believe that they are likely to stay 
constant, decrease or increase AS A RESULT of climate change. 

 Likely to 
decrease 

No change Likely to 
increase 

I don’t know 

Global average temperature 
        

Acid rain 
        

Air pollution 
        

Areas in the world experiencing 
drought         

Global biodiversity (i.e. variety 
of plants and animals)         

Melting of glaciers and polar ice 
caps         

Global sea level 
        

Global spread of infectious 
disease         

The hole in the ozone layer 
        

The frequency of hot days and 
nights         

Extreme weather events (e.g. 
flooding, hurricanes, storms)         

Volcanic eruptions 
        

Global fresh water supply 
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25. How much do you think that each of the following actions would reduce climate change if they 
were done worldwide?  

 Not reduce at all Reduce a little Reduce a lot I don’t know 

Purchasing only 
organic products         

Insulating 
buildings         

Recycling paper, 
glass and plastic         

Switching from 
fossil fuels to 
renewable energy 
(e.g., wind, solar, 
geothermal) 

        

Using more public 
transportation         

Fixing the hole in 
the ozone layer         

Switching from gas  
to electric cars         

Reducing the 
amount of airline 
flights 

        

Generating less 
toxic waste         

Planting trees 
        

Becoming a 
member of an 
environmental 
group 

        

Conserving energy 
        

Eating less meat 
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26. Please indicate 1) where you get information about climate and the environment and 2) how much 
you trust those sources. 

 Get Information? Level of trust? 

 No Yes Strongly 
distrust 

Somewhat 
distrust 

Somewhat 
trust 

Strongly 
trust 

The National Oceanic and 
Atmospheric Administration 
(NOAA) 

            

Science programs on television 
(PBS, Discovery Channel)             

The National Science 
Foundation (NSF)             

Scientists 
            

Natural history museums 
            

Science museums 
            

Family and friends 
            

Environmental organizations 
            

The National Aeronautics and 
Space Administration (NASA)             

Schools and universities 
            

Zoos and aquariums 
            

Weather reporters 
            

Military leaders 
            

Mainstream news media 
            

Other (please specify) 
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27. Please answer following questions: 

How many years have you been visiting this Columbia City Park?           
How many times did you visit this Columbia City Park in the last 12 months? 
How many years have you been visiting Columbia City Parks in general? 

28. I would like to learn more about climate change impacts in Columbia City Parks. 

 Strongly disagree 
 Disagree 
 Neutral 
 Agree 
 Strongly agree 
 

29. I would like to learn about environmentally friendly actions I can do at home. 

 Strongly disagree 
 Disagree 
 Neutral 
 Agree 
 Strongly agree 
 

30. How supportive would you be of seeing these activities adopted in Columbia City Parks?  

 Strongly 
opposed 

Opposed Neutral In 
favor 

Strongly in 
favor 

Using hybrid or electric vehicles 
          

Using energy efficient or 
LEED-certified buildings           

Using alternative or renewable 
energy           

Providing recycling bins 
          

Composting food and landscaping 
waste           

Encouraging visitors to use less 
water           

Offering organic products for sale 
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31. How willing are you to do one of the previous activities in Columbia City Parks to help reduce the 
impacts of climate change?  

 Extremely unwilling 
 Unwilling 
 Neutral 
 Willing 
 Extremely willing 
 

32. How much do you agree or disagree that some of the effects of climate change can already be seen 
at Columbia City Parks? 

 Strongly disagree 
 Disagree 
 Neutral 
 Agree 
 Strongly agree 
 

33. When do you think climate change will start to impact Columbia City Parks? 

 a. They are being harmed now 
 b. In 10 years 
 c. In 25 years 
 d. In 50 years 
 e. In 100 years 
 f. Never 
 

34. How much do you think climate change will harm Columbia City Parks?  

 Not at all 
 Only a little 
 A moderate deal 
 A great deal 
 Don't know 
 

35. What is your zip code?  

 

36. What year were you born? (please write your answer on the line below) 

 

37. What is your gender? 

 Male 
 Female 
 Other 
 

38. What is the highest level of formal education you have completed? (Please fill in one answer)  
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 Less than high school 
 Some high school 
 High school graduate 
 Some college 
 Two-year college 
 Four-year college 
 Graduate or professional degree 
 

39. Are you of Hispanic, Latino or Spanish origin?  

 Yes 
 No 
 

40. What is your race?  

 White 
 Black 
 American Indian/Alaska Native 
 Asian 
 Native Hawaiian/other Pacific Islander 
 Other 
 

41. What was your total household income before taxes during the past 12 months? 

 Less than $25,000 
 $25,000 to $34,999 
 $35,000 to $49,999 
 $50,000 to $74,999 
 $75,000 to $99,999 
 $100,000 to $149,999 
 $150,000 or more 
 
42. Other concerns or comments: 
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Columbia City Park Visitor Survey 

Short-onsite Version 
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1. Please check the activities you have done at Columbia City Parks in the past 12 months (check all 
that apply): 

 Bicycling 
 Birdwatching 
 Canoeing/kayaking 
 Fishing 
 Hiking/walking 
 Jogging/running 
 Attending interpretive programs 
 Orienteering 
 Geocaching 
 Metal detecting 
 Picnicking 
 Visiting playgrounds 
 Rock climbing/rappelling 
 Swimming 
 Viewing/photographing nature 
 Dog walking 
 Participating in group sports 
 Relaxing/hanging out 
 Other (please be specific) ____________________ 
 

2. Please answer following questions: 

How many years have you been visiting this Columbia City Park? 
How many times did you visit this Columbia City Park in the last 12 months? 
How many years have you been visiting Columbia City Parks in general? 
How many times did you visit other Columbia City Parks in the last 12 months? 
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3. Please indicate your level of agreement with the following statements regarding the Columbia City 
Park you are visiting today. 

 Strongly 
Disagree 

Disagree Neutral Agree Strongly 
Agree 

This park means a lot to me. 
          

I am very attached to this park. 
          

I identify strongly with this park. 
          

I feel no commitment to this park. 
          

I enjoy doing what I do at this park more than any 
other parks.           

I get more satisfaction out of visiting this park than 
any other places.           

Doing what I do at this park is more important than 
doing these activities at any other place.           

I wouldn't substitute any other parks for the type of 
recreation I do here.           

I have a lot of fond memories about this park. 
          

I have a special connection to this park. 
          

I don’t tell many people about this park. 
          

I bring or will bring my children to this park. 
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4. How would you rate each of the following challenges to Columbia City Parks?  

 Not at all 
a 

challenge 

A minor 
challenge 

A 
moderate 
challenge 

A major 
challenge 

Lack of funding 
        

Natural disasters 
        

Invasive species 
        

Pollution (air/water/soil) 
        

Visitor crowding/conflicts 
        

Resource damage from visitor use 
        

Policies and regulations 
        

Shifts in visitor demographics 
        

Aging/insufficient infrastructure 
        

Climate change 
        

ADA accessibility 
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5. How concerned are you about the following threats occurring in Columbia City Parks?  

 Very 
Unconcerned 

Unconcerned Neutral Concerned Very 
concerned 

Increased frequency, 
duration or severity of heat 

waves 
          

Increase in tick-borne and 
mosquito-borne diseases 

(e.g., Lyme and West Nile) 
          

More air-quality problems 
or smog           

Growth of precipitation in 
heavy downpours           

More water shortages or 
drought           

Increases in higher or lower 
temperatures           

More wildfires 
          

Larger populations of 
harmful insects (e.g., gypsy 

moths) 
          

Increases in invasive plants 
and animals           

Increases in damaging 
winds and tornadoes           

More blizzards or winter 
storms           

More frequent hail 
          

Decreases in native plants 
and animals           
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6. To what degree might these impact your decision to visit Columbia City Parks?  

 Not 
at all 

A 
little Somewhat 

A great 
deal 

Increased frequency, duration or severity of heat waves 
        

Increase in tick-borne and mosquito-borne diseases (e.g., 
Lyme and West Nile)         

More air-quality problems or smog 
        

Growth of precipitation in heavy downpours 
        

More water shortages or drought 
        

Increases in higher or lower temperatures 
        

More wildfires 
        

Larger populations of harmful insects (e.g., gypsy moths) 
        

Increases in invasive plants and animals 
        

Increases in damaging winds and tornadoes 
        

More blizzards or winter storms 
        

More frequent hail 
        

Decreases in native plants and animals 
        

 

 

34. What is your current zip code?  

 

35. What year were you born?  

 

36. What is your gender? 

 Male 
 Female 
 Other 
 

37. What is the highest level of formal education you have completed?   

 Less than high school 
 Some high school 
 High school graduate 
 Some college 
 Two-year college 
 Four-year college 
 Graduate or professional degree 
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38. Are you of Hispanic, Latino or Spanish origin?  

 Yes 
 No 
 

39. What is your race?  

 White 
 Black 
 American Indian/Alaska Native 
 Asian 
 Native Hawaiian/other Pacific Islander 
 Other 
 

40. What was your total household income before taxes during the past 12 months? 

 Less than $25,000 
 $25,000 to $34,999 
 $35,000 to $49,999 
 $50,000 to $74,999 
 $75,000 to $99,999 
 $100,000 to $149,999 
 $150,000 or more 
 

41. How would you describe your political orientation? 

 Extremely liberal 
 Liberal 
 Slightly liberal 
 Moderate 
 Slightly conservative 
 Conservative 
 Extremely conservative 
 Don't know 
 

44. Finally, we are interested in learning more about your perceptions. If you are willing to participate 
in a short follow-up survey, please provide us with the following information.  

Email 
Name and Mailing Address 
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Appendix C 
 

Columbia City Park Visitor Survey 

Online Follow-up Version 
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34. What is your current zip code? 

 

35. What year were you born?  

 

36. What is your gender? 

 Male 
 Female 
 Other 
 

7. Do you think climate change is happening? 

 Yes 
 No 
 Don't know 
 

8. How sure are you that climate change is happening? 

 Not at all sure 
 Somewhat sure 
 Very sure 
 Extremely sure 
 

9. How sure are you that climate change is NOT happening? 

 Not at all sure 
 Somewhat sure 
 Very sure 
 Extremely sure 
 

10. Assuming climate change is happening, do you think it is:  

 Caused mostly by human activities 
 Caused mostly by natural changes in the environment 
 Other 
 None of the above because climate change isn't happening 
 

11. How worried are you about climate change? 

 Not at all worried 
 Not very worried 
 Somewhat  worried 
 Very worried 
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12. How much do you think climate change will harm you personally? 

 Not at all 
 A moderate amount 
 A great deal 
 Don’t know 
 

13. When do you think climate change will start to harm people in the United States? 

 They are being harmed now 
 In 10 years 
 In 25 years 
 In 50 years 
 In 100 years 
 Never 
 

14. How much do you think climate change will harm future generations of people? 

 Not at all 
 A moderate amount 
 A great deal 
 Don’t know 
 

15. How much had you thought about climate change before today? 

 Not at all 
 A little 
 Some 
 A lot 
 

16. How important is the issue of climate change to you personally? 

 Not at all important 
 Of little importance 
 Somewhat important 
 Very important 
 Extremely important 
 

17. I could easily change my mind about climate change. 

 Strongly disagree 
 Somewhat disagree 
 Somewhat agree 
 Strongly agree 
 

18. How many of your friends share your views on climate change? 

 None 
 A few 
 Some 
 Most 
 All 
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19. Which of the following statements comes closest to your view? 

 Climate change is not happening. 
 Humans cannot reduce climate change, even if it is happening. 
 Humans could reduce climate change, but people are not willing to change their behavior, so we 

are not going to. 
 Humans could reduce climate change, but it is unclear at this point whether we will do what is 

needed. 
 Humans could reduce climate change, and we are going to do so successfully. 
 

20. Do you think citizens themselves should be doing more or less to address climate change? 

 Much less 
 Less 
 Doing the right amount 
 More 
 Much more 
 

21. Over the past 12 months, how many times have you punished companies that are opposing steps to 
reduce climate change by NOT buying their products? 

 Never 
 Once 
 A few times (2-3) 
 Several times (4-5) 
 Many times (6+) 
 

22. Do you think climate change should be a low, medium, high or very high priority for the President 
and Congress? 

 Low 
 Medium 
 High 
 Very high 
 

23. People disagree whether the United States should reduce greenhouse gas emissions on its own or 
make reductions only if other countries do too. Do you think the United States should reduce its 
greenhouse gas emissions: 

 Regardless of what other countries do 
 Only if other industrialized countries (such as England, Germany and Japan) reduce their 

emissions 
 Only if other industrialized and developing countries (such as China, India and Brazil) reduce their 

emissions 
 Not at all 
 Don’t know 
 



 

 

  

89 

24. I believe the following activities/issues contribute to changes in climate around the earth: 

 Strongly 
disagree 

Disagree Neither  Agree Strongly 
agree 

Clearcutting forests 
          

Driving gas-powered automobiles 
          

Burning fossil fuels, such as oil and coal 
          

Airplane travel 
          

Pollution from factories 
          

Clearing land for human use 
          

The hole in the ozone layer 
          

Aerosol spray cans containing CFCs 
          

Nuclear power plants 
          

Acid rain 
          

Agricultural activities such as cattle breeding 
          

Steadily rising CO2 emissions 
          

The sun 
          

Smoking cigarettes 
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25. On average around the earth, I believe the following are happening AS A RESULT of climate 
change. 

 Strongly 
disagree 

Disagree Neither  Agree Strongly 
agree 

The temperature of the ocean is increasing 
          

The areas affected by drought are increasing 
          

Air temperature is increasing 
          

Permanently frozen snow in the artic is now 
thawing           

Mountain environments are losing snow 
          

The number of flooding events is increasing 
          

Sea level is rising 
          

Glaciers and polar ice caps are melting 
          

Air pollution is increasing 
          

Global biodiversity (variety of plants and 
animals) is decreasing           

Infectious diseases are spreading 
          

The hole in the ozone layer is growing 
          

Hot days and nights are becoming more 
frequent           

There are more extreme weather events such 
as hurricanes and other storms           

There are more volcanic eruptions 
          

Global freshwater supply is decreasing 
          

 

26. How much do you think that each of the following actions would reduce climate change if they 
were done worldwide?  

 Not reduce 
at all 

Reduce 
a little 

Reduce 
a lot 

I don’t 
know 

Purchasing only organic products 
        

Insulating buildings 
        

Recycling paper, glass and plastic 
        

Switching from fossil fuels to renewable energy (e.g., 
wind, solar, geothermal)         
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Using more public transportation 
        

Fixing the hole in the ozone layer 
        

Switching from gas  to electric cars 
        

Reducing the amount of airline flights 
        

Generating less toxic waste 
        

Planting trees 
        

Becoming a member of an environmental group 
        

Conserving energy 
        

Eating less meat 
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27. Please indicate if you get information about climate change from each source, and if so, your level 
of trust in each source. 

 Not an 
information 

source 

Yes; 
Strongly 
distrust 

Yes; 
Somewhat 

distrust 

Yes; 
Somewhat 

trust 

Yes; 
Strongly 

trust 

The National Oceanic and 
Atmospheric Administration 

(NOAA) 
          

Science programs on television 
(PBS, Discovery Channel)           

The National Science Foundation 
(NSF)           

Scientists 
          

Natural history museums 
          

Science museums 
          

Family and friends 
          

Environmental organizations 
          

The National Aeronautics and 
Space Administration (NASA)           

Schools and universities 
          

Zoos and aquariums 
          

Weather reporters 
          

Military leaders 
          

Mainstream news media 
          

Other (please specify) 
          

Columbia City Parks 
          

 

 

28. How much do you agree or disagree that some of the effects of climate change can already be seen 
at Columbia City Parks? 

 Strongly disagree 
 Disagree 
 Neutral 
 Agree 
 Strongly agree 
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29. When do you think climate change will start to impact Columbia City Parks? 

 They are being harmed now 
 In 10 years 
 In 25 years 
 In 50 years 
 In 100 years 
 Never 
 

30. How much do you think climate change will harm Columbia City Parks?  

 Not at all 
 Only a little 
 A moderate amount 
 A great deal 
 Don't know 
 

31. I would like to learn more about climate change impacts in Columbia City Parks. 

 Strongly disagree 
 Disagree 
 Neutral 
 Agree 
 Strongly agree 
 

32. I would like to learn about environmentally friendly actions I can do at home. 

 Strongly disagree 
 Disagree 
 Neutral 
 Agree 
 Strongly agree 
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33. What is your opinion of seeing these actions adopted in Columbia City Parks?  

 Strongly 
opposed 

Opposed Neutral In 
favor 

Strongly 
in favor 

Using hybrid or electric vehicles 
          

Using energy efficient or LEED-certified 
buildings           

Using alternative or renewable energy (e.g., 
wind, solar, geothermal)           

Providing recycling bins 
          

Composting food and landscaping waste 
          

Encouraging visitors to use less water 
          

Offering organic products for sale 
          

Other 
          

 

42. Other concerns or comments: 

 


