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Abstract

:

COVID-19 stay-at-home orders impacted the way humans interacted with built and natural environments. Previous research on the human use of green spaces during the pandemic, largely conducted in a Western context, has found increased use of home gardens and urban green spaces, and decreased visitation to conservation areas. We explored changes in residents’ outdoor nature-associated activities during the pandemic in the West Bank, Palestine. We used a web-based survey to ask residents about their passive, interactive, and extractive outdoor activities that take place in home gardens, urban parks, and natural areas. Overall, our 1278 respondents spent less time with family and friends and more time alone. We found differences in respondent’s participation in activities both between green space types and between activity types. Participation in passive appreciation of nature activities increased for home gardens but decreased in urban parks and natural areas. Interactive activities, including cultivation, increased for all areas, while extractive activities stayed the same or decreased. Only in natural areas did respondents’ demographics explain changes in activity participation rates after the pandemic. Residents’ increased time alone raises concerns about mental health. The differences we observed in activity participation across green space types highlights the importance of looking across different types of natural spaces and different activities in the same setting, as well as examining non-Western settings.
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1. Introduction


In 2020, the rapid transmission of COVID-19 forced governments around the world to adopt partial or complete lockdowns and impose social distancing measures to flatten the infection curve [1]. Stay-at-home orders have affected the way we interact with the built and natural environment [2,3,4,5,6]. Our activities, including work, education, recreation, and shopping, have been changed in terms of when, where, and how they take place [7].



These restrictions on outdoor activities have significant direct and indirect impacts on social-ecological systems [6,8,9]. Due to reduced human travel, 2020 witnessed a remarkable decline in air pollutants including PM10, PM2.5, NO2, and CO2 (Bar 2020; Chitra et al., 2020; Sharma et al., 2020), water pollution [4,6,9] as well as noise pollution [4,10], and domestic waste [6]. Wildlife sightings have increased, and wildlife behaviors have changed, including higher nesting rates recorded for species such as leatherback sea turtles and changes in routines for urban birds [4,6,11], while poaching rates decreased across multiple countries [12].



Restrictions on outdoor activities caused by lockdown measures have also raised concerns about the physical and psychological consequences of prolonged isolation [13]. Social isolation, such as the isolation imposed by lockdown measures, is associated with risks of anxiety, depression, and premature mortality, among others [14,15]. The COVID-19 pandemic has resulted in negative psychological effects including post-traumatic stress symptoms, confusion, and anger [16]. In such extraordinary situations, nature functions as a source of resilience for sustaining ordinary quality of life and well-being [1]. As the emerging body of literature indicates, nature has been increasingly perceived as a refuge from quarantine and the corresponding mental and psychological consequences [13,17,18].



The pandemic has underscored previous research showing how important home gardens are for urban residents’ wellbeing [19,20,21]. Gardens are places for many passive activities, including relaxing, exercising, socializing, and other activities with positive mental and spiritual effects [18]. Residents’ interactive relationships with their gardens, including growing food and raising livestock, increased during the pandemic [18,22,23,24,25]. During the pandemic, these activities were related to reduced psychopathological distress [13,23]. Gardening activities proved an important affordable supplemental food source, alleviating the fresh food supply crisis particularly in rural areas [24,26]. Depending on their configuration, gardens can also provide appropriate and important habitat and food resources for different taxonomic groups including birds [27,28], mammals [29] and insects [30,31].



Urban green spaces and parks have also been an important refuge during the pandemic. During the pandemic, researchers have found that park use increased when parks were open [2,3,18,32,33,34,35,36,37,38,39,40] and residents reported that these spaces improved their mental health [38,40]. These spaces have long been known to provide humans with multiple ecosystem services in addition to wellness, including mental health [7,13,22], climate regulation [41], and cultural benefits [42].



New groups of nature and green space visitors appeared during the pandemic, including non-locals, families with children, and young people [30]. However, residents’ activities shifted during the pandemic, with foraging, gardening, hiking, jogging, relaxing alone, walking, interacting with wildlife, and photography and other art-related activities increasing [39,43] and camping and relaxing with others decreasing [39].



Research into natural areas has suggested that visitation to conservation areas decreased significantly in many countries (including Brazil, Costa Rica, Ecuador, Namibia, Indonesia, USA, and Canada, while Germany is an exception) [12,44]. Internationally, public interest in national parks as measured by internet search volume decreased during the COVID-19 pandemic, likely due to mobility restrictions and park closures [45]. As a result, multiple activities decreased, including hiking and camping, particularly in groups [39,46].



While these previous studies have uncovered significant changes in human-nature interactions wrought by the pandemic and lockdown, they focus on the outdoors generally [38] or on either national parks [5,44] or urban green space and parks (e.g., [2,3,40]). However, based on our review of previous research, outdoor activities—interactions between humans and nature—take place largely in three locations: (1) private green spaces, including home gardens; (2) public green spaces, including urban parks; and (3) natural areas. Likewise, residents’ interactions with nature have three main modes: (1) passive relationships, in which people appreciate nature and perceive it as a place for healthy practices and wellbeing; (2) interactive relationships, in which people physically change components of nature without removing them, such as garden cultivation; and (3) extractive relationships, in which people harm nature by removing its components or negatively modifying them. All of these have not been combined in one study. Furthermore, most studies are of Western countries (e.g., [7,18,39,44]). A cross-sectional study asking residents how their patterns of use and behaviors changed across three distinct types of natural spaces is missing from the literature.



Here, we address this gap by surveying residents of Palestine, politically classified as an area of geopolitical conflict and socio-economically classified as a developing country, about their use of and activities in home gardens, urban green spaces and parks, and natural areas. We explore how the level of engagement in outdoor nature-associated activities has changed before and after the occurrence of the COVID-19 pandemic in the West Bank. We build on previous research by addressing new cultural contexts and multiple key locations of human interaction with nature to uncover how respondents may have shifted their behavior during the COVID-19 pandemic.




2. Materials and Methods


2.1. The Study Area and Pandemic Context


The West Bank is part of the Palestinian Occupied Territories (Figure 1). The area of the West Bank is 5628 km2 and is populated by 3.2 million people. About 60% of the population live in single-family housing, which is more likely to have a home garden and backyard, while 40% live in an apartment [47].



Green areas and urban parks in the West Bank have expanded significantly in the past decade. The number of urban green areas and parks within municipality boundaries has increased from 148 in 2009 to 233 in 2016 [48]. These areas constitute a range of recreational opportunities for Palestinians, including exercising, biking, picnicking, birdwatching and photography, providing a safe space for children to play, practicing amusement activities, and socializing and gathering.



Natural areas in Palestine colloquially include open spaces outside and around towns and cities, including national parks, woodlands and forests, mountains, hills and moorlands, countryside, farmland, springs, and streams. These natural open spaces include both public areas that cannot be modified or cultivated and private areas that can. Overall, 9 percent of the total area of the West Bank is now protected in 48 public natural reserves [49]. In the past decade, significant attention has been paid to natural and wilderness tourism and natural reservation and protection, and several groups and assemblies of nature exploration have been established [50]. On private lands, people may spend their time and money landscaping and cultivating them; that is, in enhancing the land for agriculture purposes by (1) changing the topography of the land, including by making agricultural terraces and water harvesting structures in sloped land; (2) planting fruitful trees, especially olive trees; or (3) cultivating field crops or irrigated agriculture.



On 5 March 2020, the first case of COVID-19 was discovered in the West Bank. A week later, the Palestinian government declared a state of emergency and imposed a complete lockdown on the West Bank to prevent the spread of the pandemic. Residents were restricted from going out, all governmental institutions and organizations were closed including schools, universities and ministries, and non-governmental and private sector establishments were also closed.



Over the following year, the lockdown continued, though with fluctuating levels of restrictions. The West Bank is divided into 11 administrative entities (governorates; Figure 1). Governorates with fewer cases experienced a limited intermittent easing of road closures and movement restrictions, while a significant tightening was imposed on the most affected governorates. This situation continued until the end of April 2021, when all movement restrictions were removed regardless of the number of cases in each governorate.



During this period, there was widespread confusion regarding whether the public was restricted from or encouraged to visit urban parks and natural open spaces. On one hand, there were unofficial advisories from the local health managers to the residents encouraging them to visit open natural areas and wilderness; these directives emphasized prevention measures. On the other hand, official communications from the central Palestinian government asked people to stay home without exceptions.




2.2. Survey Design and Implementation


Online surveys have been extensively used as a tool to collect data related to the COVID-19 pandemic and the lockdown, as they comply with distancing regulations and facilitate collecting data from more people easily and quickly [22,37,38,39,40,41,43,51,52].



We designed and implemented an online survey using Google Forms. We distributed the survey online via a sponsored Facebook ad. This approach is potentially biased in favor of respondents who have internet and Facebook accounts (though see Section 2.3); however, this effect is reduced as 55.2% of Palestinians are Facebook users [53]. The ad ran for 10 days from 24 June to 4 July 2021, and it targeted adults over 18 years old who were living in the West Bank. All subjects gave their informed consent for inclusion before they participated in the study (Supplemental Information S1). The study was conducted in accordance with the Declaration of Helsinki. Residents were encouraged to participate and to share the questionnaire with more friends by offering a chance of having a gift of 100 NIS (30 USD), a kilogram of natural honey, or a free tour of the nature of Palestine.



The survey aimed to collect data about the level of engagement in outdoor nature-associated activities before and after the occurrence of the COVID-19 pandemic in the West Bank. We ensured participants understood the goal of the survey and any terms used by providing an introductory paragraph for the survey and for each section of the survey (Supplemental Information S1). As we intended to pose the survey for the public, we made sure that it could be completed within 5 to 7 minutes by testing it with 16 participants divided between experts and ordinary people.



The survey consisted of four sections (Figure 2). In the first section of the survey, we asked participants about their demographics including gender, age, income and employment, place of living and type of housing. The other three sections of the survey first asked a screening question and then asked additional questions about different activities taking place in home gardens, urban parks and green spaces, and natural spaces. The activities chosen were based on previous literature and personal experience of the researchers [37,38,39,52]. We used a five-point Likert scale to measure if respondents do that specific activity and if they engaged more, less or the same before and after the occurrence of the pandemic [22].




2.3. Representativeness of the Sample


Although the respondents in our sample were limited to those with Facebook accounts, most of the demographics are representative of the population of the West Bank (Table 1). Notable deviations include the number of female respondents at young ages (Supplemental Information S2). Additionally, demographic information for education was not found for the West Bank, but we suspect our sample may be more educated.




2.4. Statistical Analysis


We received a total of 1316 responses. We removed responses with more than 5 (of 11) unanswered demographic questions, as well as any responses from respondents indicating they were less than 18 years old. This left us with a final total of 1278 responses.



We used the chi-squared goodness of fit test to test whether respondents’ behavior changed after the COVID-19 pandemic. Our null hypothesis in all cases was that there had been no change, and that behavior before and after the pandemic was the same. Similarly, we used Pearson’s chi-squared test to test for independence between the Likert responses for each question and the demographic groups. This tested for homogeneity in the distribution of the Likert responses among the different demographic groups [54,55,56]. For this test, we removed any demographic group with less than 25 total responses to remove groups with less than 5 expected responses per group [57]. After testing for group homogeneity but prior to running the chi-squared tests of independence, we pooled two groups of small categories. All analyses were performed in R [58] and are available on GitHub [59].





3. Results


3.1. Gardens (Private Green Spaces)


Of those respondents reporting that they had gardens (n = 712), the majority (88.8%) spent time in their gardens. Both before and after the pandemic, respondents were most likely to spend time with their families in their gardens. After the pandemic, respondents were significantly less likely to spend time with friends, children, or with their neighbors (Figure 3).



Respondents engaged in all the queried garden activities, with the most common being relaxing in the garden (n = 630) and the least common harvesting bird nests (n = 85; Supplemental Information S3). Respondents participated in all passive and interactive activities in gardens more often after the beginning of the COVID-19 pandemic. Of the exploitative activities, tending livestock was significantly more common after the pandemic, while searching for bird nests and hunting was not (Figure 4).



After controlling for multiple tests, we found that few of the activity Likert responses were dependent on demographic variables; specifically, only tending orchards was dependent on the level of education (Supplemental Information S4). Post hoc tests suggest that respondents in the high school or less and diploma (associate degree or trade degree) groups differ significantly from the bachelor or masters or more groups.




3.2. Urban Parks (Public Green Spaces)


Over half of our respondents (n = 737; 57.7%) visited urban parks. Respondents were more likely to visit urban parks alone after the pandemic, and less likely to visit parks with family, friends, children, or their neighbors (Figure 5).



Similarly, respondents’ methods of travel to urban parks shifted away from methods with proximity to non-family members, with bus and taxi travel significantly decreasing (Figure 6). Travelling by car was the most common method of travel both before (n = 489) and after (n = 443) the start of the pandemic, followed by walking (n = 317 and n = 335, respectively). Low levels of travel by biking are expected, as biking is uncommon in Palestine due to the rough topography and socio-cultural factors. The largest group of respondents traveled over 2 km to visit an urban park both before and after the pandemic, and there was no significant change in distance travelled (Supplemental Information S3).
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Figure 5. Respondents spending time alone, or with family, friends, children, or neighbors in urban parks before and after the onset of the COVID-19. Respondents spending time alone significantly increased, while all others decreased. ** p ≤ 0.01; *** p ≤ 0.001. 
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Figure 6. Respondents’ methods of travelling to urban parks before and after the pandemic occurred. Significant decreases are seen for methods with proximity to non-family members. * p ≤ 0.05; *** p ≤ 0.001. 
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The most common activity respondents participated in in urban parks was relaxing (n = 695) and the least common was searching for nests and hunting (n = 145); respondents participated in both activities less often after the pandemic (Figure 7).



After controlling for multiple tests, demographic variables were generally independent from Likert responses. The exception was marital status, where respondents who were married were more likely to report that they participated in relaxing/socializing, bird watching/photography, or searching for nests and hunting activities in parks much less or less often after the COVID-19 pandemic (Supplemental Information S3).
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Figure 7. Count of respondents participating in activities in urban parks less often or more often after the beginning of the COVID-19 pandemic. Passive activities include relaxing, exercising, and birdwatching and photography. Nest searching and hunting is an extractive activity. *** p ≤ 0.001. 
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3.3. Natural Areas


Most of our respondents visited natural areas (n = 959; 75.1%). Mirroring the results from urban parks, respondents were significantly more likely to visit natural areas alone and less likely to visit natural areas with family, friends, children, or neighbors after the pandemic occurred (Figure 8).



Respondents were also less likely to travel to natural areas via bus or taxi, and the most common ways of travelling to natural areas were by car and on foot (Figure 9). The largest group of respondents traveled over 4 km to visit natural areas, and there was no change in distance traveled after the pandemic (Supplemental Information S3).



Passive activities, particularly relaxing/socializing, were the most common activities reported by respondents. There was no significant difference in the number of respondents reporting that they participated in activities less often versus more often after the pandemic (Figure 10). However, respondents reported participating in multiple interactive cultivation activities more often after the pandemic occurred, while respondents participated in some extractive activities less often after the pandemic. In the West Bank, natural open spaces might be public land that cannot be modified or cultivated, or might be private land that can be modified or cultivated. Landscaping activities in privately owned natural areas are often in service of agricultural purposes and include terracing.



Unlike activities in gardens and urban parks, the distribution of responses from multiple reported activities were dependent on respondents’ demographic groups. Multiple passive appreciation questions, including relaxing/socializing, exercising, and bird watching/photography, along with searching for bird nests and hunting, were dependent on marital status, with married respondents more likely to report that they participated in these activities less often (Supplemental Information S4). Another passive activity, visiting historic sites, was dependent on whether respondents’ post-COVID-19 income increased or decreased. Post hoc tests suggest that those with unchanged incomes were more likely to participate in this activity at an increased frequency than those without income or those whose income decreased. Relaxing and cultivating crops in natural areas was dependent on housing status, with respondents living in apartments reporting that they participated in these activities much less or less often at greater rates than respondents living in houses. Cultivating crops and tending to orchards (olives and other fruiting trees) was dependent on the type of location in which respondents lived. Post hoc tests revealed that respondents living in villages (more rural) significantly differed from those living in cities for cultivating crops and those in both cities and towns (more urban) for tending orchards. Respondents living in villages were more likely to report that they participated in these activities more often or much more often after the pandemic compared with their more urban counterparts. Finally, tending to orchards was also dependent on level of education, with post hoc tests revealing multiple differences between almost all education levels (Supplemental Information S3).
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Figure 10. Count of respondents participating in different activities in natural areas less often or more often after the beginning of the COVID-19 pandemic. Passive activities include relaxing, exercising, birdwatching and photography, viewing scenery, and visiting historic sites. Interactive activities include landscaping, cultivating crops, and tending orchards (fruit trees). Extractive activities include gathering plants, camping, tending livestock, and searching for bird nests and hunting. ^ p ≤ 0.1; * p ≤ 0.05; ** p ≤ 0.01. 
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4. Discussion


We found that lockdown had a profound effect on residents’ visitation to and activities in all types of green spaces, including gardens, urban parks, and natural areas. While patterns of change with visitation were similar across all three types of green space, the activities that respondents participated in following the pandemic did change differently across the three types.



4.1. Impacts of Lockdown on Visitation


Across all three types of green space, we found that residents were generally more likely to spend time alone and less likely to spend time with friends, family, and neighbors in these spaces. These results follow the lockdowns put into effect in the West Bank, which restricted residents from visiting or gathering with other households. However, these restrictions likely impacted the social ties and mental health of residents.



For example, in Palestine, a home garden is a place of socializing and gathering with others: family, friends and neighbors. One key socio-cultural aspect of having a garden in Palestine, like in other developing countries [60,61], is to spend time with family and friends on a daily basis. Spending less time with these groups is a good indicator of social isolation. While this minimizes the possibility of being infected, as in other regions, it likely has a negative impact on health, well-being, and quality of life [14,15,62] as socializing in these spaces is important for Palestinians.



Similarly, urban parks play an essential role in improving quality of life due to their social functions in increasing family ties and providing a safe space for children to play both in developing countries [63] and developed countries [64,65]. Our results suggest that the pandemic and associated lockdown have significantly minimized these benefits in Palestine. While there were fewer restrictions on visiting nature in Palestine during lockdown—in fact, there were unofficial calls from local health directors to residents to visit nature—these restrictions significantly reduced visits with important social groups.



Though detrimental to socialization, the lower rates of visitation in groups may have benefited wildlife. In other areas, the fact that lower rates of human disturbance of wildlife contributing to increased wildlife populations is considered one of the positive effects of the COVID-19 lockdown [6,9]. However, long-term conservation research and conservation practices, such as controlling invasive species and restoring degraded habitat, have been negatively affected in national parks in the US [5]. As there are no studies describing the effects of the pandemic on conservation practices in developing countries, it is not yet known how the COVID-19 lockdown influenced conservation in Palestine, and additional research is needed in light of our results.



Transportation patterns of respondents to urban parks and natural areas changed in very similar ways, as fewer residents used modes of transportation operated by others (busses and taxis), reducing the chance of infection. These methods of transportation were strictly controlled during lockdown, while self-operated modes of transportation (bicycle, car, and walking) were not. This result is highly dependent on the level of movement restriction applied in the country, as seen in the inconsistent findings from different developing countries. In Bangladesh, for instance, people continued to prefer busses as their mode of transport during the pandemic despite the health risks [66], while in India, reliance on busses dropped significantly after the pandemic [67].



The high and sustained use of cars is logical, as the largest groups of visitors traveled over 2 km to visit urban parks and over 4 km to visit natural areas. This distance did not decrease during the pandemic as it did in other studies [68], which may be due to the limited number of urban parks and natural areas available in Palestine for residents to visit. The reduced use of internal combustion engines in other studies was linked with decreases in pollutant emissions, including PM10, PM2.5, NO2, and CO2, as well as less noise pollution [4,6,9]. Our study focused solely on recreational trips, not work trips, so the impact on emissions is uncertain; however, this is a good area for further research.




4.2. Changes in Activities following the COVID-19 Pandemic


Overall, we found important differences between green space types and between activity types (Table 2). First, participation in activities of passive appreciation of nature increased for home gardens but decreased in urban parks and natural areas. Second, interactive activities, including cultivation activities, increased for all areas. Finally, extractive activities stayed the same or decreased for all areas.



Participation in passive activities drastically increased in private gardens following the COVID-19 pandemic in Palestine (Figure 4; Table 2). Palestine’s movement restriction policies, stay-home order and social distancing forced people to spend more time in their gardens and do more activities. The changes in activity levels we observed are likely to have supported respondent’s mental health during the lockdown, as home gardens have long been known to increase residents’ well-being [13,19,20,22]. A recent metanalysis found that this holds across many different countries, even accounting for publication bias [69]. During the COVID-19 pandemic, researchers found that passive activities such as exercising, getting fresh air, and being connected to the earth increased due to the increased amount of time spent at home, and had positive mental and spiritual effects in Australia [18]. Similarly, in Italy, researchers found that respondents’ participation in gardening activities was related to lower psychopathological distress associated with the COVID-19 pandemic [13].



In sharp contrast with home gardens, participation in passive activities in urban parks and native areas either significantly decreased (relaxing in urban parks) or showed no change (all others). These results contrast with findings in other locations, which found the increased use of urban parks as long as they remained open (e.g., [3]). For urban parks in Palestine, there are two likely drivers; first, the number of people allowed in these areas was decreased during lockdown. Second, the shops and amusement activities present in urban parks were closed, removing a major opportunity for people to visit and relax in these spaces.
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Table 2. Different classes of activities that are common in Palestine and were used in this research. Green arrows indicate a significant increase, dark blue arrows indicate a significant decrease, and light blue arrows indicate no significant difference.
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Home Garden

	
Urban Park

	
Natural Area






	
Passive Appreciation of Nature

	
Exercising
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Relaxing, picnicking, socializing
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Watching wildlife, birding, and photography

	
 [image: Sustainability 13 13831 i002]

	
 [image: Sustainability 13 13831 i001]

	
 [image: Sustainability 13 13831 i001]




	
Viewing scenery

	

	

	
 [image: Sustainability 13 13831 i001]




	
Historic and natural site exploration
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Walking to green spaces
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Biking to green spaces
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Interactive (Cultivation)

	
Tending vegetables
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Tending ornamentals
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Tending orchard

	
 [image: Sustainability 13 13831 i002]

	

	
 [image: Sustainability 13 13831 i002]




	
Landscaping
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Cultivating crops
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Tending livestock
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Extractive

	
Gathering plants
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Nest searching and hunting
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Group camping
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Taxiing to green spaces
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Driving to green spaces
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Bussing to green spaces
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In natural areas, our results match the lower interest and visitation rates seen in national parks globally [12,45], but not the increased rate of use of the countryside for walks, hikes, and other activities [38,39,43]. Souza et al. (2021) found a significant difference between countries with increasing visitation like Finland, where national parks are largely visited by citizens, and countries with decreasing visitation like South Africa, where national parks largely attract international visitors. In Palestine, these passive activities were not exempt from movement restrictions, so these COVID-19 restrictions likely blunted any increase in passive activities that may have otherwise been seen. Respondents who were used to visiting nature before the pandemic for exercising, relaxing, photography and other passive activities kept their habits after the pandemic with no significant changes.



The contrast between increasing participation in passive activities in gardens with patterns of decreasing or no change in participation in urban parks and natural areas is a result not seen in other papers. This highlights the need for future research to consider patterns of change caused by COVID-19 across multiple types of green space.



Respondents’ participation in agriculture, specifically tending crops and orchards, generally increased following the pandemic across green space types (Table 2). In home gardens, our results agree with other research findings that residents’ interactive relationship with their gardens, including growing food and raising livestock, increased during the pandemic [18,24,25,39]. For example, recent research found that 51% of the respondents grow at least one type of vegetable or fruit, and 17% of those have started growing food in their gardens during the COVID-19 pandemic [23]. For natural areas, in Palestine during the lockdown, agricultural areas and the roads leading to farms experienced less movement restrictions and farmers and landowners were allowed to access their lands in natural areas and the countryside. These efforts were likely beneficial for food supply and food security, with efforts in natural areas at a larger scale than home gardens or community gardens [19,23,24,26].



Participation in extractive activities decreased or had no significant change across green space types (Table 2). Participation in camping activities decreased following the COVID-19 pandemic, agreeing with other research [39]. In Palestine, camping sites are usually available in protected sections of natural areas that require travelling long distances; camping trips are usually organized by companies specializing in these types of expeditions. These areas are largely under the control of Israeli Occupation Forces, who closed them completely during the pandemic. Like other types of natural touristic uses, large groups of people are usually involved in camping activities, so reduced camping participation may have reduced disruption to wildlife and the destruction of wild plants as well as the negative impacts on soils and vegetation [70,71,72]. However, these trips provide contact with nature and a special form of socializing and recreation for Palestinians. In addition, like other touristic sectors in Palestine, the companies running these trips and their employees have been suffering from the negative economic consequences of declining demands for nature tourism [73]. These results agree with other research from developing and developed countries, which has found that the pandemic and lockdown have had a negative economic impact on protected areas due to lower visitation. Several countries—including Brazil, Costa Rica, Ecuador, Namibia, Indonesia, the United States and Canada—experienced a dramatic decrease in visitors to protected areas, which had negative economic consequences for recreation sector employees (Germany was the sole exception) [12,74]. In Africa, approximately 90% of safari tour operators surveyed experienced an over 75% decline in bookings through February of 2021, and while bookings have improved slightly, the majority of operators are still experiencing severe declines in bookings and increased cancellations [75]. In Palestine, workers lost their jobs and goods, service suppliers lost sales, and tourism businesses totally or partially closed [73].



Notably, participation in searching for nests and hunting showed no change (gardens) or decreased significantly (urban parks and natural areas). Less nest poaching and hunting are certainly good for wildlife in Palestine because the country suffers from uncontrolled intensive hunting which is usually considered a major barrier to any progress in wildlife conservation and protection [76,77,78,79]. In Palestine, eggs are frequently taken from the nests of native birds, especially chukar partridge (Alectoris chukar), either for fun as a traditional habit or for commercial purposes. Some people collect chukars’ eggs as a seasonal business. They collect eggs in the breeding season and incubate them in artificial incubators and sell a pair of birds for USD 50–70. In urban parks and natural areas, the decline in nest poaching may be because the peak of the chukar breeding season is between March and the end of May. During this period in 2020, the lockdown and the movement restrictions were very strict. This prevented the poachers from reaching breeding areas in remote mountains and hills. Furthermore, hunting in Palestine is usually a group activity and requires commuting long distances, both of which were hindered by the lockdown. Additionally, stores selling hunting equipment and the difficulty importing goods made obtaining hunting materials and tools difficult. Reduced poaching during the COVID-19 crisis was also seen across multiple developing and developed countries, including South Africa, Brazil, Costa Rica, Ecuador, Indonesia, the United States and Canada [12,80]. However, increases in poaching were also seen in several developing countries in Asia and Africa, due to reduced conservation funding, increased conservation threats, and impaired conservation operations [74,81].




4.3. Did Demographics Influence Changes in Activities?


For gardens and urban parks, demographics generally did not explain changes in activity participation rates after the pandemic. Comparisons of these results with other studies was difficult; most other studies examined how demographics impacted visitation rates instead of activity participation [34,37,40,52,82]. Demographics have long been known to impact the usage of space and may lead to inequities in access to green space [83,84,85]. However, comparative studies, including those examining visitation rates, all found that at least one and frequently more demographic variables had a significant influence on green space visitation rates or activity types (see Supplemental Information S4 for a complete table; [34,37,40,52,82]). For example, one study [37] found women and older residents spent less time in green spaces, while another [82] found that gender, age, income, and number of children was associated with access to and use of urban green spaces. The paucity of significant variables found in our study may suggest that COVID-19-related changes in behavior in these green spaces may have equally impacted groups, or it may suggest that existing inequities were maintained.



However, it is worth noting that the findings of existing research are not consistent. For example, while one study [39] found that women in the Northeast US increased their gardening activities and increased walking, hiking, relaxing, and wildlife watching activities, other research studies found the opposite. For example, [37] found that women spent less time in green spaces following the onset of the COVID-19 pandemic, [52] found that women made fewer recreational trips, and [82] found that women have less access to and use of urban green spaces.



In contrast, in natural areas, we found multiple passive activities (including relaxing/socializing, exercising, and bird watching/photography) and searching for bird nests and hunting were dependent on marital status. It is possible that single respondents had more freedom to move about than married respondents, who may have had greater household and childcare responsibilities, although in Japan families with children were more likely to visit green spaces [82]. Other passive activities were dependent on changes in income (visiting historic sites) and housing status (relaxing/socializing). Further, interactive cultivation activities were dependent on housing status (cultivating crops), type of location (cultivating crops, tending to orchards), and level of education (tending to orchards). Most existing research on human-nature interactions in natural areas focus on the impact of the pandemic on, e.g., pollution, wildlife, and conservation activities, without focusing on who visits, how often they visit, and what activities they participate in [4,6,9,11,12]. Our study contributes to the literature by examining how reported participation in activities was dependent on demographic groups. Additional research, including in diverse geographical, biophysical, environmental, and cultural contexts, is needed, especially in developing countries due to the lack of such detailed studies. Such studies will contribute to addressing the noted inconsistencies in gardens and urban green spaces and the lack of comparable studies in natural areas, and in enriching the literature of developing countries.





5. Conclusions


The COVID-19 pandemic altered multiple aspects of how residents of Palestine interact with green spaces, specifically home gardens, urban parks, and natural areas. Across all types of green space, residents spent less time with family and friends and more time alone, pointing to possible concerns about mental health [15]. Residents also traveled to urban parks and natural areas less frequently using modes of transportation operated by others (busses and taxis), reducing the chance of infection. In addition, we found key differences in respondents’ participation in activities both between green space types and between activity types (Table 2). Participation in passive appreciation of nature activities increased for home gardens but decreased in urban parks and natural areas. Interactive activities, including cultivation activities, increased for all areas, while extractive activities stayed the same or decreased for all areas. Only in natural areas did respondent’s demographics explain changes in activity participation rates after the pandemic.



Our results highlight the importance of looking across different types of natural spaces, as patterns differ between types. For example, without asking respondents about their activities in home gardens, urban parks, and natural areas, we would not have been able to discern the differences in participation in passive appreciation of nature activities between the three types of natural spaces (Table 2). Examining only one type of natural spaces (e.g., only parks) or one type of activity (e.g., only gardening) would have missed important patterns in residents’ altered behavior patterns. Thus, our framework may be valuable to other researchers attempting to understand changes in human-nature interactions due to the COVID-19 pandemic. These patterns provide insight into residents’ responses to pandemic lockdowns that may have implications for mental health, public health, and urban planning, and should be studied further.



Additionally, our findings regarding differences between demographic groups and changes in activity patterns revealed differences across marital status and education level, but not across economic strata as measured by salary. Examining both access and use for nature-based activities in green spaces across demographic groups is important for urban designers and planners to ensure equitable access to these important resources. Future research, along with planning for public green spaces, should consider both access and use. Our research and others’ research focusing on demographic differences in changes to residents’ use of green space during the COVID-19 pandemic are an important step in this process.



Unlike other research that has been conducted within a Western context, our research was conducted in the West Bank of Palestine, which is both an area of geopolitical instability and a developing country. Despite Palestine’s unique socio-economic and cultural context, our findings regarding respondents’ changes in activity due to the COVID-19 pandemic agreed in many ways with trends seen in other research (e.g., [18,39]). In this way, the impact of the pandemic and particularly lockdowns due to the pandemic have been so strong as to reduce differences between some contexts.



Whether the patterns we observed hold across other locations and points in time is an important unanswered question for future study. We captured activity changes at one point in time approximately 15 months after the onset of lockdown restrictions, and we do not yet know whether these changes in activity will persist through the ongoing COVID-19 pandemic. Understanding the dynamics of residents’ participation in human-nature activities may drive changes in how we view gardens, green spaces, and natural areas. Urban planners and ecologists have long understood the importance of these spaces due to the important ecosystem services they provide. For residents to continue to enjoy these ecosystem services, such as mental health support, while preventing disease spread, the current layout of parks and natural areas may need to be revised.
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Figure 1. The Occupied Palestinian Territory West Bank study area including governorates. 
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Figure 2. Logical chart of our survey instrument. The first part collected information on the demographics of all respondents, and the other three sections focused on the outdoor nature-associated activities. 
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Figure 3. Respondents spending time alone or with key social ties before and after the pandemic. No significant change was observed in the number of respondents spending time alone or with family; however, respondents were significantly less likely to spend time with friends, neighbors, or children after the pandemic. * p ≤ 0.05; *** p ≤ 0.001. 
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Figure 4. Count of respondents participating in different activities in their garden less often or more often after the beginning of the COVID-19 pandemic. Passive activities include relaxing, exercising, and birdwatching and photography. Interactive activities include tending vegetables, tending ornamentals, tending orchards (fruit trees), and other landscaping activities. Extractive activities include searching for bird nests, hunting, and tending livestock. *** p ≤ 0.001. 
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Figure 8. Respondents spending time alone, or with family, friends, children, or neighbors in natural areas before and after the onset of the COVID-19 pandemic. Respondents spending time alone significantly increased, while all others decreased. * p ≤ 0.05; ** p ≤ 0.01; *** p ≤ 0.001. 
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Figure 9. Respondents’ methods of travelling to natural areas before and after the pandemic occurred. Significant decreases are seen for methods with proximity to non-family members. ** p ≤ 0.01; *** p ≤ 0.001. 
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Table 1. Demographics of respondents compared with the West Bank (study population). Survey non-responses for each demographic question have been excluded for ease of comparison with the study population but are available in Supplemental Information S3.
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Demographic

	
Variable

	
Responses

	
% Sample

	
% West Bank

(Study Pop’n)






	
Gender

	
Male

	
591

	
46.4

	
50.8




	
Female

	
683

	
53.6

	
49.2




	
Marital status

	
Single

	
436

	
34.2

	
35.3




	
Married

	
814

	
63.9

	
60.8




	
Other

	
24

	
1.9

	
4.9




	
Age group

	
18–25

	
344

	
26.9

	
32.1




	
26–35

	
358

	
28.0

	
25.7




	
36–45

	
258

	
20.2

	
16.9




	
46–55

	
198

	
15.5

	
11.8




	
56–65

	
101

	
7.8

	
7.4




	
Over 65

	
19

	
1.5

	
6.2




	
Housing type

	
Apartment

	
456

	
35.7

	
40.0




	
House

	
820

	
64.3

	
60.0




	
Place of living

	
Urban

	
City

	
636

	
49.9

	
70.4

	
71.0




	
Town

	
262

	
20.5




	
Rural

	
Village

	
333

	
26.1

	
24.0




	
Refugee camp

	
44

	
3.5

	
5.0




	
Distribution bygovernorate

	
Jerusalem

	
126

	
10.0

	
15.1




	
Jenin

	
111

	
8.8

	
10.9




	
Tubas

	
53

	
4.2

	
2.1




	
Tulkarem

	
112

	
8.9

	
6.4




	
Nablus

	
197

	
15.6

	
13.3




	
Qalqelyah

	
68

	
5.4

	
3.9




	
Salfit

	
61

	
4.8

	
2.6




	
Ramallah

	
154

	
12.0

	
11.4




	
Jericho

	
9

	
0.7

	
1.7




	
Bethlehem

	
102

	
8.1

	
7.5




	
Hebron

	
272

	
21.6

	
25.1




	
Employment

For comparison, 214 students were excluded from the calculations

	
Employed

	
795

	
76.1

	
74.0




	
Unemployed

	
238

	
23.9

	
26.0




	
Work location

	
Inside the West Bank

	
927

	
90.0

	
86.9




	
Inside the Greenline

	
103

	
10.0

	
13.1




	
Education

	
High School or Less

	
187

	
14.7

	
---




	
Bachelor

	
755

	
59.5

	
---




	
Diploma

	
115

	
9.1

	
---




	
Masters or more

	
212

	
16.7

	
---




	
Income before COVID-19

	
Less than 2000 NIS

	
136

	
11.8

	
14.0




	
2001–4000 NIS

	
375

	
32.4

	
---




	
4001–6000 NIS

	
196

	
17.0

	
---




	
6001–8000 NIS

	
64

	
5.5

	
---




	
More than 8000 NIS

	
59

	
5.1

	
---




	
I have no income

	
326

	
28.2

	
---




	
I prefer not to answer

	
104

	
Excluded for comparison

	
---
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