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Abstract
Engagement with users and other public stakeholder groups is important when making planning and planting decisions for urban parks; it ensures the public feel involved and that decisions have longstanding support. Park trees provide an array of important ecosystem services but are threatened by pressures such as climate change, diseases and lack of management resources. It is important to ensure the public appreciate the breadth of services provided, and the challenges faced, by park trees. To evaluate the baseline public understanding of these issues, we surveyed 344 members of the public in London, U.K. parks to examine their perception of the importance of park trees and their understanding of the challenges they face. This exploratory study found that though the term ‘Ecosystem Service’ was largely unfamiliar, the public value park trees highly. Affluence and other demographic factors appear to have little influence on these perceptions, however, age and visit frequency slightly influenced the perceived importance of trees for their contribution to park aesthetics. Urbanisation and proximate human threats, especially pollution were considered by respondents the most important challenges facing park trees. Disease and climate change ranked 4th and 15th respectively, indicating that public education about the challenges facing park trees may be needed in advance of, or as part of plans for sustainable park management and plantings. 
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1 Introduction
1.1 Ecosystem services
Ecosystem services (ES) are benefits humans can obtain from ecosystems (Millennium Ecosystem Assessment, 2005). They are frequently grouped into four categories: ‘provisioning’ which deliver essential resources such as food, oxygen and water, ‘regulating’ for example carbon sequestration and flood regulation, ‘cultural’ which include aesthetic and educational opportunities (Millennium Ecosystem Assessment, 2005). Trees, including park trees, provide many ES (Willis & Petrokofsky, 2017; Bolund & Hunhammar, 1999). In this study, a park is defined as an area of land containing grass, shrubs and trees, and is accessible to, and managed for, the benefit of the public. 
London’s parks have been colloquially described as the ‘Lungs of London’ due to their role in enhancing air quality (MacDonald 2007). With high densities of people, cars and buildings, air pollution in urban areas is frequently harmful to humans and the rest of the urban environment (Kampa & Castanas, 2008; Pope & Dockery, 2006). Many species of tree can adsob or absorb particulate atmospheric pollutants, including smoke and aerosols, thereby reducing adverse effects to human health (Hewitt et al., 2019; Pugh et al., 2012). Urban trees also play a large role in carbon sequestration and storage (Nowak et al., 2013; Strohbach & Haase, 2012). Total carbon storage, carbon sequestration and pollution removal in Greater London have been valued at an estimated £146.9 million, £4.79 million and £126.1 million per annum respectively (Rogers et al., 2015).
Trees regulate the local climate and affect local temperature by providing shade for people and buildings, by cooling the air through evapotranspiration and by decreasing wind speed (Smithers et al., 2018; Huang et al., 1990). The estimated energy saved due to urban tree contributions to temperature regulation of buildings in Greater London is valued at >£260,000 per annum (Rogers et al., 2015). Increased density of urban areas is associated with increased temperature (Tratalos et al., 2007), making the role of trees in temperature regulation a particularly important, but frequently underappreciated ecosystem service to urban areas (Monteiro et al., 2016; Doick et al., 2014).
The role of trees for alleviating the build-up of rainwater is considerable in urban environments due to the higher proportion of surface run-off from impermeable surfaces; in vegetated areas 5-15% of rainwater runs-off the ground whilst this figure is 60% in cities (Bernatzky, 1983). Trees help prevent flooding by increasing the rate of water infiltration into the soil, which reduces the volume entering river systems and by directly taking up water by capillarity and releasing it into the atmosphere through evapotranspiration (Berland et al., 2017; Bolund & Hunhammar, 1999).  The value of trees for storm water alleviation in Greater London has been estimated to be £2.8 million per annum (Rogers et al., 2015). They are therefore increasingly used as part of  sustainable urban drainage systems (SUDS) (Davies & Naumann, 2017; Southwark Council, 2013).
Urban parks provide visitors with an opportunity to experience and appreciate nature in the city (Ngiam et al., 2017), and green spaces can alleviate stress and aid recovery for hospital patients (Taylor et al., 2015; Ulrich et al., 1991). These experiences can be enhanced by the visual screen and traffic noise reduction provided by trees (Fang & Ling, 2005). Trees also contribute significantly to intrinsic biodiversity in themselves and by providing habitat in urban parks for mammals, birds and insects (Chalker-Scott, 2015; Jones & Leather, 2012).
1.2 Challenges facing park trees
London has high diversity of tree species; at least 126 species in Greater London, with parks containing the highest diversity after residential gardens (Rogers et al., 2015). This diversity, however, is threatened, by urban development, pests and diseases, climate change, and poor management (Hill et al., 2018; Durkin et al., 2017; Alvey, 2006). 
Pests and diseases can decrease the aesthetic value and functionality of trees and lead to tree mortality; managers therefore often choose to remove infected individuals to prevent disease spread and further tree loss (Boyd et al., 2013; Harwood et al., 2011). British park management may be particularly sensitised to tree disease as ash dieback and Dutch elm diseases caused such widespread loss of UK trees, significantly altering the landscape (Hill et al., 2018; Gibbs, 1978). As well as directly reducing trees’ ability to provide ES, the resulting biodiversity loss may exacerbate problems such as pest and disease outbreaks themselves (Civitello et al. 2015). 
Given increased international trade it is essential that park managers create parks resilient to such threats, and understand how to stop spread of infection effectively (Urquhart et al., 2017a; Harwood et al., 2011). London plane trees (Platanus x acerifolia and Platanus x hispanica), which represent a highly-visible estimated 4 - 10% of trees in London, are at risk from canker stain of plane (Ceratocystis platani) which spreads easily in urban areas (Rogers et al., 2015; Tsopelas et al., 2017). The spread of pests and diseases such as C. platani could considerably alter London’s landscape, if they arrive from abroad and are not identified or managed properly. 
To prevent such disturbance, proactive planting decisions are required to ensure a diversity of tree species with resistance to a range of pests and diseases (Montecchio et al., 2017; LTOA, 2017). Lack of financial resources, however, could hamper such pro-active tree management. In recent years, especially since austerity measures were taken by the UK government partly in response to the last recession, funds for street and park tree management have dwindled (Rotherham, 2019; Durkin et al., 2017). 
Long-term, the UK’s climate is predicted to become milder and wetter during winter and hotter and drier during summer (Murphy et al., 2010). Many of the UK’s urban trees are ill-adapted to withstand these changes, in part due to previous planting decisions assuming a stable climate (Han & Keeffe, 2019; Sukopp & Wurzel, 2003). This could result directly in a loss of trees or have indirect effects on tree health through a climate-induced increased susceptibility to pests and disease (Millar et al., 2007). 
1.3 The importance of understanding public perception
In recent years, there has been an increasing emphasis on stakeholder engagement and public inclusion when making environmental decisions, including for street tree surveys (e.g. the i-Tree surveys), and tree planting and park restoration projects (Curșeu & Schruijer, 2017; Baur et al., 2016; Eden & Tunstall, 2006). Community involvement creates inclusivity, gives voice to the public’s needs and helps to ensure park design meets their particular requirements ( Stevenson et al., 2008). Decisions are thus made in a diversely inclusive manner that may face less public opposition and are likely to be supported for longer (Curșeu & Schruijer, 2017). To ensure environmentally sound planning decisions, the public must appreciate the value and importance of park trees, otherwise there is a risk that anticipated future environmental problems will be underestimated by stakeholder groups which could impact the quality of future urban life (Rayner, 2012; Lock & Cole, 2011).
Some studies have tried to quantify public perception of the ES provided by urban trees, with several attempting to identify important demographic factors (Swapan et al., 2017; Adekunle et al., 2013; Lock & Cole, 2011). Others have investigated stakeholder perceptions of acceptability of formal and informal planting in parks (Nam & Dempsey, 2019) or public perception of challenges faced by trees (Urquhart et al., 2017; Fellner et al., 2019). To our knowledge, there has been no previous study of public perceptions of the ES provided by park trees in London. Nor has there been an investigation into how the socio-economic status of the area surrounding the park may affect these perceptions. Affluence is known to be correlated with many social determinants of attitude and may reflect demographic features such as cultural background or approach to climate change (Sasko, 2014). It is thus used here as an easily-estimated proxy for these features as a better understanding of these factors may assist London park managers in their decisions.
This exploratory study aimed to increase understanding of public perceptions of park trees (in London), by:
· Examining the extent to which the public understand and appreciate the ES provided by London’s park trees.
· Examining the extent to which the public understand the challenges faced by London’s park trees 
· Assessing for differences in these public perceptions between affluent and less-affluent areas.
· Investigating which demographic factors influence public understanding and perception.

We anticipated that the majority of the public would value trees positively but have a more variable understanding of the ES they provide. There may be a difference in how the ES provided by trees are appreciated, and the threats understood, between parks located in affluent and less-affluent areas due to differences in park visitation, park management, local population stability, culture and demographics. Thus, demographic and socio-economic factors may also influence perception of the ES provided by trees. Understanding this could reveal the demographics of target groups for delivery of specific messages on certain of the ES provided by trees.
2 Methods
2.1 Site selection
To represent the range, parks were selected based on their size (ha) and the affluence of the London borough they are located in. In 2017, the average house price for London was £525,000 and the average percentage of people claiming income support in London was 1.5% (Department for Work and Pensions, 2017; Land Registry, 2017). An affluent borough is defined as one with above average house prices and a below average percentage of people claiming income support; a less-affluent borough is the converse. London boroughs with the lowest and highest average house price were chosen, the majority of these also met the income support criterion. Maps were then used to locate and compile a list of parks in each borough (Google Maps, 2017). The sizes (ha) of the parks were obtained from London Parks and Gardens Trust (2017). After considering the size distribution of London parks they were generalised into three size classes: ‘small’ < 39ha, ‘medium’ > 40ha and < 79ha and ‘large’ > 80ha. Two parks from each size-affluence class were selected and their managers contacted to seek permission to survey (Table 1). 
2.2 Study design and data collection
We used a face-to-face, paper-based, mixed methods survey (see supplemental information) to collect qualitative and quantitative data from London park users (Savin-Baden & Howell-Major, 2013). This included demographic information and opinions concerning trees, the ES they provide, and the challenges faced by trees. Consenting, opportunistically chosen members of the public were surveyed in the selected parks around lunchtime on weekdays (11 to 2pm) and weekends (11 to 3pm) from 29th April to 22nd May 2017. Respondents were informed of the survey topic (trees in parks) before starting and provided with anonymity as names were not recorded. The interview questions were tested with 20 participants to ensure that the questions were well-understood and that there were appropriate ranges for multiple choice questions. 
The full study contained a range of question and response styles with multiple choice, Visual Analogue Scale (VAS – see 2.4 for detail) and open-ended questions (see supplemental information). Respondents were first asked colloquially ‘What do [park] trees do for us?’ and later asked more formally ‘What do you believe to be the most important ecosystem service provided by urban trees?’ This sought to determine whether public perception of the ES provided by trees changed once the term ‘ecosystem service’ was used and defined to them. Ecosystem services were defined as “The benefits people obtain from ecosystems. These were described as provisioning services such as oxygen, food, timber, fibre, and water; regulating services that affect climate, floods, disease, and water quality; and cultural services that provide recreational, aesthetic, and spiritual benefits, and the provision of habitat” (Millennium Ecosystem Assessment, 2005; TEEB, 2010). 
Respondents were asked to rate the importance of an ES on a 10cm continuous line (visual analogue scale, VAS) from zero ‘not at all important’ to ten ‘essential’. The five ES (air quality regulation, climate regulation, flood regulation, aesthetic value, and habitat provision) were chosen because they are frequently considered the most relevant ES in the context of urban parks (Elmqvist et al. 2015; Haase et al., 2014; Niemelä et al., 2010). The distance from zero was then measured and used as a proxy for expressed importance. This was selected over a Likert scale to provide proxy-continuous data and increase the variety of analysis options and offer greater sensitivity (Reips & Funke, 2008; Grant et al., 1999). Mixing of qualitative and quantitative questions allows cross tabulation between explanatory factors and perceptions and is rapid for both the respondent and interviewer, increasing completion rates and survey size.
2.3 Ethics approval
This survey was evaluated as low-risk and carried-out in accordance with the recommendations of the Imperial College London approvals process for non-medical studies and was approved at the Departmental level by Chair’s review. The health and safety of public and surveyors was considered and this planning approved at Faculty level.
2.4 Analyses
Analyses were performed in R (v 3.3.2). The visual analogue scale data (VAS) was negatively skewed, confirmed by Shapiro-Wilks test. For these cases, Wilcoxon Rank Sum tests were preferred over t-Tests and, for ANOVAs, the data was transformed by  (Hollander et al., 2013). When estimating influence of different levels within factors, ANOVA was used to test progressive model simplification through stepwise deletion of non-significant terms.
2.4.1 Perceptions of park trees, their ecosystem services, and challenges 
Key words and phrases were extracted from the open-ended questions (survey questions 9, 13 and 19) and their frequency calculated. The frequency of the top fifteen words was visualised; words occurring only once or twice were excluded. Bar plots illustrate quantitative perception of each ES from the VAS responses. ANOVA was used to estimate variation in public perception of the importance of each ES.
2.4.2 Effects of affluence
Wilcoxon Rank Sum tests were used to determine whether the affluence of a park’s surrounding area affected the public perception of ES. Linear regression was then used to estimate whether specific affluence of the respondents affected their perceptions. Postcodes were used to determine their local average house price and used as a linear proxy for specific affluence. Foreign visitors surveyed (n=12) were excluded from this step.
2.4.3 Factors influencing perceptions
To determine whether other demographic factors influence perceptions of ES, a series of Wilcoxon Rank Sum tests and one-way ANOVAs were used. A Wilcoxon Rank Sum test was used to determine the effect of gender on perception and one-way ANOVAs for education, age and frequency of visiting London parks.
3 Results
3.1 Sample demographic and background information
A total of 344 responses were collected from six selected parks (Table 2a). Women and men were equally represented, 25-39 years was the modal age range and the sample reflected closely the age class proportions of the Greater London population (Office for National Statistics, 2016). A range of education levels was represented, though the sample did have a bias towards higher education levels; 61% of respondents had attended higher education, more than the 38% in the broader London population (Table 2b). Most park users were specific and regular visitors who lived nearby; only 12 (3.4%) lived abroad. 
3.2 Perceptions of park trees, their ecosystem services, and challenges
Respondents unanimously agreed on the importance of having trees in urban parks. Almost all (97.7%) believed it important to have a variety of tree species in parks. The majority (76.2%) of respondents thought more trees should be planted in London parks, 18.9% believed more trees may need to be planted in parks other than the one they were currently visiting and the remaining 4.9% believed that no more trees should be planted anywhere in London. ‘Urbanisation’ was the most common response to ‘What challenges face park trees?’ with ‘pollution’, ‘nothing’ and ‘disease’ also ranking highly (Figure 2c). 
The majority of respondents (73%) were unfamiliar with the term ‘ecosystem services’ and most of those who had heard of it were unable to define it correctly (Figure 1). The most popular key word responses to ‘What do [park] trees do for us?’ (Figure 2a) and ‘What is the most important ecosystem service provided by park trees?’ were ‘aesthetics’, ‘oxygen’ and ‘clean air’ (Figure 2b). The order of the words changed with ‘aesthetics’ falling from first to third place and ‘oxygen’ rising to first place after the term ‘ecosystem services’ had been clarified (b). 
Trees were perceived to be important for the provision of all listed ES (Figure 3), though the perceived importance of each varied (F4,1715=54.1, p < 0.001). Their value to climate regulation, flood prevention and pollution mitigation were perceived as lower than that to aesthetic value (p <0.001, 0.001 and 0.02 respectively). We detected no difference in the value of park trees to the provision of habitats for wildlife and to aesthetic value (p=0.49). 
3.3 The influence of affluence
No evidence that general affluence of the park location affected perceptions of tree importance to any ES was found in this study; pollution mitigation (W=14304, p=0.56), climate regulation (W=14382, p=0.65), flood prevention (W=13362, p=0.11), provision of habitats for wildlife (W=14551, p= 0.73) and aesthetic value (W=14588, p=0.78).
Nor was there evidence that the specific affluence associated with the respondents’ home post code affected the perception of tree importance for pollution mitigation (F1,327=0.046, p= 0.83), climate regulation (F1,327=0.85, p=0.36), provision of habitats for wildlife (F1,327= 0.013, p=0.91) or aesthetic value (F1,327=0.42, p= 0.52). Specific affluence may be slightly linked to the perception of the importance of park trees for flood prevention (F1,327=4.83, p<0.05), though effect size is small (-0.06 points of importance for each £100,000 rise in property value) and fit is poor. 
3.4 Other factors influencing perceptions
3.4.1 Gender: There is no evidence that women or men perceived the importance of park trees for providing these ES any differently to each other: pollution mitigation (W= 14016, p= 0.37) climate regulation (W=15613, p=0.34), flood prevention (W=15023, p=0.76), provision of habitats for wildlife (W=15370, p=0.36) and aesthetic value (W=14736, p=0.98).
3.4.2 Age:  Over 40s allocated slightly higher importance to aesthetics than did under 40s (F1,342=14.64, p<0.001)(Figure 4a), though the age-classes within these groups did not vary from each other (over 40s: F2,341=0.11, p=0.89; under 40s: F2,341=1.01, p=0.32 ). There was no evidence that age affected the perception of the importance of trees for pollution mitigation (F4,339=1.21, p=0.31), climate regulation (F4,339=0.51, p=0.73), flood prevention (F4,339=1.33, p=0.26) or provision of habitats for wildlife (F4,339=1.77, p= 0.13). 
3.4.3 Education: There is no evidence that the education level of respondents influenced the perceived importance of trees for provision of these ES: pollution mitigation (F3,340=0.18,  p= 0.91), climate regulation (F3,340=1.08, p=0.36), flood prevention (F3,340=0.38, p=0.78), provision of habitats for wildlife (F3,340=0.76, p= 0.52) and aesthetics (F3,340=1.86, p = 0.14).
3.4.4 Frequency of visits:  The importance placed on the aesthetic contribution of trees was sensitive to visit frequency; those who visited at low frequencies (monthly or a few times a year) had similar perceptions (F1,341=2.11, p=0.15) but scored aesthetics as less important than those who visited more regularly (daily–weekly). The 20 people in the ‘almost never’ visit category, were also indistinguishable from the frequent visitors (F1,342=0.19, p=0.66) (Figure 4b).
There was no evidence that frequency of visit influenced perception of the importance of trees for pollution mitigation (F4,339=2.11, p=0.08), climate regulation (F4,339=0.63, p=0.64), flood prevention (F4,339=0.34, p=0.85) or the provision of habitats for wildlife (F4,339=2.01, p=0.09). 
4 Discussion 
As people were surveyed in parks, this exploratory study represents the views of a particular, and important, stakeholder group, park users. An understanding of their views is valuable to park managers, especially those of more regular park users. While a wider group may have attended co-incident special events such as a fun fair (Barking Park 20/05/17) and the London Motor Show (Battersea Park 05/05/17) these less-frequent park visitors could contribute to greater representation of the public as a whole. They may also introduce another kind of bias. The educational bias, that a greater proportion of this sample than in the background population had a completed higher education, could also influence perception though no effect of such variation was identified here.  
Bias in responses can be common in surveys, particularly social desirability bias - the tendency for survey respondents to give what they feel is the ‘socially desirable’ or ‘correct’ answer (Steenkamp et al., 2010). The consistently high importance attributed to all ES in this survey could indicate this tendency. This effect is, however, likely low as respondents were specifically asked for their personal opinion and social desirability bias tends to be lower in face-to-face interviews than in other means of survey (Holbrook et al., 2003). 
4.1 Ecosystem services
Ecosystem services, a term in common parlance in academic and conservation circles, was popularised by the global Millennium Ecosystem Assessment in 2005; the low familiarity with it in the largely educated demographic of this study was surprising. While there are ongoing discussions around both terminology and valuation (Costanza et al., 2014; Garcia Rodrigues et al., 2018; la Notte et al., 2017), the concept that nature ‘does things for us’ appears widely intuitive with little difference in answers given by public park users before and after the ES concept was described (figure 2). A clarification of the concept appears to move people to a more functional view and led to a halving of the number of respondents citing the aesthetic importance of trees in this context (Figure 2a-b). This fall may also be due to differing interpretations as some respondents may have assumed that ES applies principally to biological services, not the less familiar ‘cultural ES’ such as aesthetic contribution. We suggest that researchers use language that is accessible to describe the multiple benefits trees provide when working with the public. 
4.2 Valuation/Ranking of ecosystem services importance
The importance placed on ES in this study is similar to findings in other studies (Raum, 2018; Swapan et al., 2017; Lock & Cole, 2011). In Chengdu, China, however, microclimate regulation was considered by far the most important ES, suggesting cultural differences may influence perceptions (Swapan et al., 2017). The majority of our respondents appreciated the importance of trees for the provision of oxygen and cleaning of the air (Figure 2a-b, 3a) which is in line with the findings of a London-wide tree survey and valuation (the i-Tree Eco analysis) (Rogers et al., 2015). Park trees were also perceived to be important contributors to climate regulation and flood prevention with average VAS scores of over 7.5. These were, however, the lowest ranking ES of the five surveyed in this study. This may be due to a lack of awareness of these less-visible services which has been observed elsewhere (Raum, 2018; Garrido et al., 2017; Oteros-Rozas et al., 2017). Aesthetics and the provision of habitats for wildlife scored the highest and are easily observed; whilst pollution mitigation, which cannot be observed, has been widely discussed in the mainstream media (Harrabin, 2017; Kinver, 2016). 
4.3 Challenges faced by park trees
The challenges facing park trees were not that well understood by respondents and do not match those identified by the academic literature. The top three challenges suggested by interviewees in this survey were urbanisation, pollution, nothing, and diseases, whilst in pertinent literature, pests and disease, climate change, reduced biodiversity, developmental pressures, and lack of resources are considered some of the key challenges facing park trees (Raum et al., 2019; Rotherham, 2019; Hill et al., 2018). Climate change was ranked as fifteenth in our survey; this and the high ranking of ‘nothing’ are strongly indicative of a divergence between perception and substance which should be addressed for effective planting and planning. Disease did rank highly and was the fourth most common challenge cited, possibly in part due to widespread knowledge of diseases such as ash dieback, oak processionary moth and Dutch elm diseases (Urquhart et al., 2017b; Gibbs, 1978). Thus, many of the members of the public are aware of some of the threats to urban park trees, but may not appreciate the relationship between these, climate change, reduced biodiversity, and lack of resources. 
Another theme was present in the respondents’ views on this topic: the immediate threat posed by people and management. ‘Removal of trees’, ‘poor management’, ‘humans’, ‘vandalism’ and ‘cutting down’ were in the top ten answers given (Figure 2c). This indicates widespread concern among park users that their green spaces and trees are under proximal threat from other people and management institutions rather than being proactively managed with the future in mind. In the UK, council budget allocations and priorities of the management body determine park management decisions (Britt & Johnston, 2008). However, in recent years, these have been severely reduced due to budget cuts (Rotherham, 2019; Durkin et al., 2017). Yet, ecosystem service-and resilience focused proactive management is a crucial feature of the sustainability of urban greenspace (Niemelä et al., 2010).  This indicates that there is a substantial information gap when engaging in consultations with the public regarding long-term park planning decisions. 
4.4 Affluence of neighbourhood context
There is some evidence that in ‘rich’ countries, wealthier people care less about local environmental concerns; instead they tend to assume local conditions are satisfactory and are more concerned about long term issues such as climate change (Fairbrother, 2013). In our exploratory study, we did not identify variation in the views of the importance of trees between richer and poorer areas/post codes of London. This may indicate that the variation Fairbrother (2013) observed between countries does not operate at the within-city scale and that informed public support may be achieved across an urban matrix. Other studies, however, have found links between income and perception, perhaps indicating that average house price within post code may not be a reliable proxy for individual affluence or that this study was underpowered to evaluate subtle effects (Swapan et al., 2017). In London boroughs, there tends to be a considerable diversity in terms of affluence within a borough which may have influenced our findings. The ward level may provide a better unit for future studies. 
Some of the parks surveyed here, especially those in less-affluent areas, are working actively to ensure they can provide a key range of ES. A park in a less-affluent urban matrix achieving this is Mayesbrook Park; it is the ‘UK’s first climate change park’. The park has been redesigned since 2011 to become more resilient to climate change by creating a new floodplain and wetland and by appropriate and diverse plantings (Everard et al., 2011; Natural England, 2013). Extensive public consultation as part of the re-design programme helped to address local concerns about the park in the restoration masterplan (Natural England, 2013).
4.5 Demographics
[bookmark: _Hlk5952611]Two demographic factors, age and visit pattern, influenced perception of tree importance to park aesthetics, but we found no evidence of demographic influence on perception of any other ES in this study. Older people get considerable enjoyment from green views and verdant vistas/  (Orr et al., 2016) which is consistent with rating the aesthetics of trees more highly than do younger people. They also tend to visit parks more often than other age groups. This may also be related to high subjectivity in aesthetic and ‘beauty’ concepts (Rogge et al., 2007). The higher aesthetic appreciation scores of frequent park visitors is an intriguing observation.  Whether these people visit more frequently because of a particular aesthetic appreciation of greenspace or whether the frequency of their visits creates more sensitivity to seasonal (and other) changes, and this dynamism in turn raises aesthetic appreciation, is unclear. More intriguing is that very occasional visitors gave similarly high scores to those of very regular visitors, perhaps suggesting that they were appreciating this rare natural contact. These relationships between age and visitation frequency with perception of aesthetics has been noted elsewhere (Swapan et al., 2017). Contrastingly, the provision of habitats for wildlife is both visible and very objective; perhaps not coincidently it is also the most highly ranked ES with the least demographic variance (Figure 3).
5 Conclusion
This exploratory study suggests that, although their familiarity with terminology is low, London’s park users tend to appreciate the ES provided by trees. The perceived importance of each, however, varied. Park trees’ value for climate regulation, flood prevention and pollution mitigation were ranked lower than that for aesthetics and the provision of oxygen. In general, park users believe more trees should be planted and worry about the removal of trees; for the most part, we did not identify evidence that factors such as demographic parameters affected these conclusions. Park users appear to be less concerned and informed about the long-term environmental threats facing urban trees, perceiving instead more immediate threats from both individuals and institutions. There is thus a substantial opportunity for stakeholder engagement by park managers to describe and explain planting and planning decisions in the light of long-term thinking and ES. Few respondents associated climate change, lack of resources, or loss of biodiversity as a threat to park trees. As it is imperative that park managers consider climate change and long-term ES provision when making planting and planning decisions, providing information and supporting education surrounding this would be valuable; it ensures the public feel involved and that decisions have long-standing support.
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Tables
Table 1: Descriptors of parks in which surveys took place.

	Park
	Borough
	Management
	Area (Ha)
	Average house price 2014 (£‘000)
	People claiming income support August 2016 (%)

	Above average affluence

	Battersea Park
	Wandsworth
	Wandsworth Council
	81
	681,000
	1.2

	Wandsworth Common
	Wandsworth
	Wandsworth Council
	69
	681,000
	1.2

	Holland Park
	Kensington & Chelsea
	Kensington & Chelsea Council
	22.5
	1,949,000
	1.0

	Below average affluence

	Victoria Park
	Tower Hamlets
	Tower Hamlets Council
	86
	444,000
	1.8

	Mayesbrook Park
	Barking and Dagenham
	Barking and Dagenham Council
	43
	215,000
	2.7

	Barking Park
	Barking and Dagenham
	Barking and Dagenham Council
	30
	215,000
	2.7


Table 2: top a) Number of respondents across the parks surveyed; bottom b) Demographic descriptors given as percentages of total responses. 
	Area
	Park
	No. of respondents
	Total

	
Affluent
	Battersea Park
	65
	174

	
	Wandsworth Common
	57
	

	
	Holland Park
	52
	

	
Less-affluent
	Victoria Park
	82
	
170

	
	Mayesbrook Park
	42
	

	
	Barking Park
	46
	

	Total
	6
	344
	344

	Variable
	Percentage (%)
	Variable
	Percentage (%)

	Gender
	Visiting specifically

	Male
	47.4
	Yes
	83.4

	Female
	52.6
	No
	16.6

	Education
	Frequency of visiting London parks

	None
	2.9
	Almost never
	5.8

	GCSEs
	13.1
	A few times a year
	18.3

	A-Levels
	20.3
	Monthly
	13.7

	Vocational training
	0.9
	Weekly
	33.7

	Higher education
	61.0
	Daily
	28.5

	Age class (years)
	Reason for visiting area

	Less than 25
	14.8
	Resident
	54.6

	25 to 39
	39.8
	Work
	7.6

	40 to 54
	23.3
	Visitor
	37.8

	55 to 69
	16.0
	
	

	Over 70
	6.1
	
	



Figures 
[image: ]
Figure 1:  Responses to the question ‘what do you understand the term ‘ecosystem services’ to mean?’ from all members of the public surveyed (N=344).
 [image: ]
Figure 2: Popularity of the top 15 terms given in response to being asked for a) what urban park trees do for us b) what are the most important ecosystem services provided by these trees and c) what are the greatest challenges they face. Lower ranking terms were excluded as they were only given once or twice.
[image: ]
 Figure 3:  Public perception of ecosystem service value provided by urban trees. Mean visual analogue score (0-10) values ± 95%CIs (N=344).
[image: ]
 Figure 4:  Perception score in response to the question ‘how important is the aesthetic value of urban park trees?’ by a) age group and b) frequency of visitation to London parks. Mean visual analogue score (0-10) values ± 95%CIs (N=344).
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c:  Responses to 'What challenges face urban park trees?'
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Perception of aesthetic value score (+/- 95% CI)
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