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Cultural ecosystem services (CESs) refer to the non-monetary benefits that nature provides humans. This study aimed to allocate and map the CESs in the hyper arid region at the southern part of Wadi Araba as a unique ecosystem in Jordan. 296 residents were participated in a structured questionnaire. The respondents were prompted to indicate CES by drawing dots on a geo-referenced landscape map corresponding to any areas they considered as CES. The results showed that (81.1%) of the locals practice hiking (71.3%) of locals practice walking, and (66.2%) of the locals visit sand dunes which are all among the most CESs the locals engage with. Moreover, respondents expressed that these activities are not related to their primary source of income. The results were mapped and subjected to hot-spot and statistical analyses using a geographical information system (GIS)-based spatial evaluation and statistical analysis using the kernel density estimation (KDE) and Getis-Ord Gi* statistics with inverse distance weight (IDW) interpolation. Overall, the CESs provided by their region were appreciated by most residents. The hot-spot analysis revealed that those core hot-spots (Getis-Ord-Gi* values equal to p = 0.01) covered 19.6% while core cold spots covered 21.2% of the study area. The respondents expressed eagerness to contribute to a constant flow of CESs if the restoration plans are fully supported by the local community. The CES maps generated using the data collected in the present study can serve as baseline measures of the CES provisions subject to change based on the parameters of each development scenario. Furthermore, these maps could help support current and future management efforts by integrating communities’ preferences into development and conservation initiatives, thereby ensuring more efficient and effective utilization of CESs.
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INTRODUCTION
The concept of ecosystem services (ES) was adopted in the 1960s (King, 1966; Helliwell, 1969) and refers to the processes and benefits that the ecosystem provides to humanity, with an emphasis on those with economic outcomes (Chaudhary et al., 2015) and it was coined by Paul and Anne Ehrlich in 1981 (4). The common definition of ES currently includes all of the material (e.g., monetary) and non-material (e.g., aesthetic, spiritual) elements directly and indirectly derived from the biodiversity of an ecosystem that support human wellbeing in a sustainable manner (Millennium ecosystem assessment, M. E. A., 2005; Wallace, 2007). Inherent in this definition is the notion that human well-being is strongly reliant on dynamic and healthy ecosystems and natural resources, which are responsible for the constant flow of ESs from the environment to humanity. These services are classified into four classes (King, 1966): provisioning ES to provide essential services (e.g., foods, building material, water) (Helliwell, 1969); regulating ES to monitor and maintain climate stability (e.g., disease control, coastal protection, flood control); (Chaudhary et al., 2015); supporting ESs (e.g., nutrient cycling, soil formation, pollination); and (Braat and de Groot, 2012) cultural ESs (CESs) that provide “the “intangible”, “subjective”, “non-use”, and “non-material” benefits people gained from ecosystems through spiritual enrichment, intellectual development, reflection, recreation, and aesthetic experience (education, tourism) and they are difficult to quantify” (Leemans and De Groot, 2003; Millennium ecosystem assessment, M. E. A., 2005; Haines-Young and Potschin, 2011).
The nature conservation targets cannot be achieved formally protected areas alone, and thus, conservation must be integrated into the daily activities taking place on public and private lands namely, on lands designated for production (e.g., agricultural) and non-production (e.g., residential), respectively. Therefore, many global resource management initiatives include ES concepts to align ecological conservation with socio-economic decisions related to the environment (Tallis et al., 2011). For scientists and practitioners alike, ES has become 1) a crucial link between global ecological health with human wellbeing, 2) a currency through which to determine environmental and economic policies, 3) a conceptual link between the natural and social sciences, and 4) a mechanism with which to communicate the importance of nature conservation to policymakers and the general public (de Groot et al., 2002; Cowling et al., 2008; Carpenter et al., 2009; Tallis et al., 2011).
Mapping and valuing ES is increasingly used to provide visual tools that enable decision-makers to maximize the sustainability of future developments. Mapping ES is a growing trend and the number of studies and reviews on ES mapping are on the rise (Crossman et al., 2012). Brown et al. developed a landscape values approach and public participation geographic information systems (PPGISs) to map and measure landscape tangible and non-tangible ES values (Brown and Raymond, 2007; Raymond et al., 2009; Brown et al., 2012; Brown and Weber, 2013). ES mapping is a user-friendly, useful tool for raising public awareness about ecosystem areas of interest and ES delivery relevant to their region; it identifies how humans could rely on functioning nature and provides information about interregional ES flows (Raymond et al., 2009). Allocating ES hotspots has become an essential means of integrating ES into the process of ecological conservation assessment. ES hot-spots have been described as ecological features with high service diversity and high biophysical or monetary value of services that benefit humans; while cold spots are ecological features with few services and low value (Schröter and Remme, 2016; Li et al., 2017).
As mentioned earlier, CES is an essential subset of ES derived from landscapes, yet not thoroughly researched and not fully integrated into operational frameworks or in nature protection and landscape management programs (Satz et al., 2013). Considerably, relatively few studies focus on CES (Chan et al., 2012a; Milcu et al., 2013; Leyshon, 2014; Andersson et al., 2015; Hirons et al., 2016). This is partly due to the challenges of measuring intangible and subjective values and the complex nature of CES makes it hard to quantify. Most studies focus on recreation and ecotourism while far fewer on other CES categories (Hernández-Morcillo et al., 2013; Plieninger et al., 2013). However, CES identification and quantification remains an important tool for optimal landscape planning and effective ecosystem management (Davidson, 2013).
CES’s are sensitive to external impacts such as landscape changes and inappropriate management. Considering how different landscape features contribute to diverse CES provision is essential for effective landscape planning and management. This is also of interest when assessing landscape changes (Bieling et al., 2014; Plieninger et al., 2015). Consequently, the techniques being implemented in ES valuation and mapping are usually congregated in the related biophysical, socio-cultural, and economic domains (Martín-López et al., 2014). The socioeconomic status of the residents also influences which interventions are made for natural resource management; this variation is largely based on locals’ natural and socio-economic conditions (Cheung and Jim, 2013). This CES socio-cultural valuation is especially important for exploring human perceptions and their preferences among existing CES valuations (Martín-López et al., 2012).
Recent efforts toward measuring CESs in Jordan have identified some relevant trends and issues (Al-assaf et al., 2014; Alassaf et al., 2014; Shishany et al., 2020). Only a few studies have been conducted on valuing ES in Jordan in general, and on CES in particular, very few map CES and all of these were conducted on a local or landscape spatial scale (Al-assaf et al., 2014; Alassaf et al., 2014; Al-Assaf et al., 2016; Shishany et al., 2020). Social and natural science methods were combined and used to provide a holistic understanding of the socio-ecological system via the currency of ecosystem services in Wadi Araba (Sagie et al., 2013; Orenstein and Groner, 2015). Ecotourism’s as CES in WA (e.g., hiking, camping, photography and filming, mountain climbing, biking, walking, sand dunes, waterfalls, bird watching, historical sites, hunting, and camelback riding) have transformed the region into an attractive and desirable tourist destination. The local population in hyper-arid areas is firmly connected to the local landscape and ecosystem (Sagie et al., 2013). Therefore, this study aimed to integrate allocating and mapping CES hot-spots specifically for recreation and ecotourism from a public participatory approach in the arid region of the Wadi Araba valley in south Jordan.
MATERIALS AND METHODS
Study area
Wadi Araba is a 2,000-km2 extremely harsh desert environment that extends 170 km from the southern part of the Dead Sea shore (400 m below sea level) to the Gulf of Aqaba at the Red Sea (130 m above sea level) and occupies 2.4% of Jordan’s total area (Nawash and Al-Horani, 2011; Orenstein and Groner, 2015). Six large communities reside in Wadi Araba with an estimated population of 10,500 people living in 820 households according to the most recent survey of the region in 2019 (Ministry of Interior, 2019). Wadi Araba is near Aqaba city, a recreational destination popular among citizens from other cities in Jordan and international visitors alike, which, along with Wadi Rum and Petra, constitute Jordan’s most significant tourism sites (El-Naqa et al., 2010). Wadi Araba suffers from a surface water scarcity due to low rainfall rates and spatial fluctuations; in addition, the absence of valleys and permanently flowing torrents affects its ecosystem in general and ESs in particular. Only 8 million cubic meters of floodwater is associated with the valleys and torrents in the Wadi Araba region annually. Floodwater is a crucial water source for the region because it recharges groundwater and increases the moisture in the soil, which facilitates the growth of pastoral plants (Company, 2019).
Data collection: Participatory mapping
The selected study sites were all located in the southern part of Wadi Araba including Rahama, Qatar, Ar Rishah, and Beir Mathkour, which host 50% of the region’s population. These were chosen for the unique diversity of the ESs in these locations (Figure 1). The study areas have a high level of ecosystem homogeneity including common climate conditions, biodiversity coverage, and natural features (e.g., waterfalls, mountains, dunes) as well as living standards. A total of 296 samples were randomly selected and equally distributed among the residents in the study areas, which represents 36% of the total households. The random selection process targeted respondents from different backgrounds and ages, without any biases in terms of the profile selection of the studied samples. Data were collected between December 2019 and January 2020 using a structured questionnaire designed to reflect the respondents’ perceptions on ecotourism described as potential CESs. The question topics were chosen following sets of meetings with ten key persons in the Wadi Araba region; the key persons were nominated based on their professions and relations to the community. Throughout these meetings, the residents were unfamiliar with the “Ecosystem Services” concept, which influenced the questionnaire type and structure. Then, the questionnaire was pre-tested by interviewing 8 people and was slightly modified accordingly regarding specific topics. Later, the field researchers were trained for two days on the different sections of the questionnaire. . The questionnaire was composed of five parts to collect the information and opinions of respondents on the ESs of Wadi Araba region. The first part covered the demographic information of the respondents, such as gender, age, education, occupation, income, and family size. The second part was focused on residents’ benefits and interaction with the surrounding ecosystem, such as animal production, grazing, agriculture, vegetation cover, and water-provisioning, as well as focused about the respondents’ perceptions about different cultural services such as hiking, camping, photography, climbing mountains, biking, bird watching, visiting historic sites/museums, etc. During the data collection process, the study participants were prompted to individually indicate CES by drawing dots on a geo-referenced landscape map of the areas they use as presumed CES. SPSS computer (version IBM 20) program was used for data entry. Quantitative techniques were used to assess ecosystem services’ types and utilities according to respondents’ perceptions and evaluations. Through the questionnaire, respondents were most of the time asked open-ended questions and close-ended questions which are noticed as most of the results are represented by frequencies, mean, and standard deviation. In other questions, respondents were asked to rate their perceptions and satisfaction with ecotourism within Wadi Araba. We asked the respondents to rank the importance of ecotourism activities within Wadi Araba and rank the importance of the local products handmade by the local community and which characterize the study area. The rating was conducted on a 10-point scale, of which 1 is not important, and 10 is extremely important. In addition, respondents were asked to express their satisfaction with ecotourism’s contribution to the region using the scale of strongly agree, agree, disagree, and strongly disagree.
[image: Figure 1]FIGURE 1 | Map of the study area in the southern region of Wadi Araba. Source: NARC 2020.
Data pre-processing
A total of 138 coordinate points collected from the survey were projected into ArcGIS Desktop software ver. 10.6. Then, the projected social value coordinate points were transferred into the Arc GIS geodatabase. After summarizing the descriptive statistics, including the number of CES points mapped in the study area and the number of respondents who mentioned each CES as important. We next used a Chi-square test to identify significant differences regarding the numbers of respondents with certain socio-demographic characteristics who identified the various CES as important and valuable. Since the 138 CES points fell within proximity of one another, the coordinated points were combined using the ‘Collect Event’ tool before performing the hot-spot analysis to consolidate all of the CES events in the same geographical location with the new point feature class “ICOUNT”, which was then introduced as an input feature for the hot-spot analysis tools (Singh et al., 2021).
Spatial analysis
The hot-spot analysis tools used to determine the concentration of events within a limited geographical area and to evaluate spatiotemporal patterns in CES in Wadi Araba were 1) kernel density estimation (KDE), inverse distance weight (IDW), and 3) the Getis-Ord (Gi*) statistic. KDE is a quadratic kernel function (Silverman, 2018) used to identify the location and degree of spatial clustering of ecosystem hot-spot services; it classifies the density of areas based on the total count of the frequency of geographical events over time around each raster cell output where only a circular neighborhood can create a smooth, continuous surface map to each point with a gradient of variation in the intensity of each event across the study areas without being limited by thematic boundaries (Silverman, 2018). KDE has been widely used to characterize and analyze spatial trends generated by landscape features and the ecological connections or effects on the surrounding environment (Naidoo et al., 2008; Raymond et al., 2009; Sherrouse et al., 2011).
The IDW interpolation method estimates values by hot-spot analysis surrounding the targeted area (Besag and Newell, 1991). IDW takes the distance between the targeted points and the sample points as the weighted average; the closer the sample points to the targeted points, the greater the weight given to the sample points. The values closest to the targeted location have more influence on the targeted value than those farther away (Besag and Newell, 1991; Burrough et al., 2015). The Getis–Ord (Gi*) statistic is a hot-spot analysis developed by Getis and Ord to identify statistically distinct spatial clusters of high value (hot-spots) and low value (cold spots). It also identifies the location and degree of spatial clustering among ESs to determine whether identifiable spatial patterns exist (Ord and Getis, 1995). This tool creates a new Output Feature Class with a z-score, p-value, and confidence level bin (Gi_Bin) for each feature in the Input Feature Class. The Getis–Ord (Gi*) statistic is widely used to identify statistically significant high- and low-value spatial clusters (hot and cold spots, respectively) at the local level (Getis and Ord, 2010).
RESULTS
CES in Wadi Araba
Recreation and ecotourism are among the most distinguished services in Wadi Araba (Sagie et al., 2013). Thus, this study was designed to provide detailed information about these touristic activities using a participatory approach. Participants’ demographic characteristics are described in our previous publication (Al-Assaf et al., 2021) and are listed in (Table 1). The generated maps are based on the respondents who considered Wadi Araba to be a high tourist attraction area and the participatory approach, where 65.9% of the respondents confirmed that local and foreigner tourists frequently visit the region in September and October when the weather conditions are the most comfortable.
TABLE 1 | Demographic information of the study sample with permission of (Al-Assaf et al., 2021).
[image: Table 1]Despite the importance of the measured CESs in Wadi Araba, the respondents rarely engage in most of these activities except for hiking (81.1%), walking (71.3%), and visiting the dunes (66.2%). While the other CESs and activities were less frequently enjoyed by local residents, they were still regarded as important for locals and visitors; these activities/services include bird watching, hunting, photography, biking, and mountain climbing. These CES’s provide the local community with additional knowledge of the desert environment and allow them to gain the experience required to be tour guides in the region (Figure 2).
[image: Figure 2]FIGURE 2 | Percentage (%) of respondents who benefit or practice different CES activities in Wadi ArabaPercentage (%) of respondents dependent on CESs as their source of income.
Regardless of the diversity of the ES in this region, most of the respondents expressed that these activities are not related to their primary source of income (Figure 2). Several CESs (e.g., sand dunes, biking, photography, mountain climbing, hiking, and camping) proved to be the greatest contributors to the residents’ livelihoods; specifically, the sand dunes (18.2%) and biking (19.3%) were the services most frequently acknowledged by the respondents (Figure 2). However, they pointed out that the direction of change of these activities was mostly increased except for waterfalls, which decreased by 3.6% likely in response to changes in water availability from multiple sources within the study area.
Site distribution
The distribution of CESs according to sites as reported by the respondents is presented in Figure 3. They allocated the most sites to hiking (71 sites), camping, photography, and walking (70 sites). Meanwhile, 53, 52, and 49 sites were attributed to bird watching, mountain climbing, and hunting, respectively. Moreover, 42 and 41 sites were identified for sand dunes and camelback riding. The lowest site numbers were associated with historical locations (25 sites), biking (22 sites), and waterfalls (21 sites).
[image: Figure 3]FIGURE 3 | Distribution of CESs locations among ecotourism activities according to the respondents.
Economic considerations
Most of the Wadi Araba residents included in the present study reported an absence of local tourism products or brands specifically characteristic of the region. The few who reported that such items do exist cited carpets (rugs), precious stones, colored sand, wooden products, and palm fonds as examples. However, among these, carpets and palm fonds are the only ones abundantly available. Even though the respondents were not involved in the production or manufacture of these tourism products, they sell them to tourists to supplement their primary source of income. Moreover, the Wadi Araba residents reported that tourists frequently visit the region for medicinal purposes, especially to collect wild plants for traditional healing remedies (herbal medicine). Collectively, the respondents referenced 26 different wild plants collected by visitors to the Wadi Arab area including Cleome droserifolia (Al Moshta) (21.4%), Artemisia Judaica (Ba’ethran) (16%), and Teucrium (Ja’adeh) (12.8%). Since the locals of the Wadi Araba area are nomads and practice hunting as a traditional activity, hunting is considered a notable activity that draws tourists to the region (51.4%), even though Wadi Araba is not distinguished by a certain type of animal (59.1%). The respondents mentioned 14 types of wild animals and birds attributed to the area, the most popular of which being wild oryx (23.9%), Chlamydotis Al Habari (21.3%), and wild rabbits (12.6%). The local residents reported hunting mostly for personal consumption (36.8%) rather than selling (2.4%). Importantly, hunting is affecting the biodiversity within Wadi Araba, as indicated by most of the respondents observing a negative impact on the number of wild animals in the past 5 years (55.7%). The other reasons posited for the decreased number of wild animals in the area reported by 48.7% of the respondents were the drought (17.1%) and a lack of pastures (13.4%).
Distribution of CESs: KDE, IDW, and Getis-Ord Gi*hot-spot analyses
The CES hot-spot maps generated using the KDE method is illustrated in Figure 4. For each study area, the derived maps indicate that the CESs were not randomly distributed but, rather, aggregated into clusters and that the hot-spots were homogeneously distributed within the CESs. Only around 9% (156 of 1,600 km2) of the study area was found to contain hot-spots with a high capacity to provide ecotourism and recreation value, as expected of CESs. The hottest spots in the Wadi Araba region tended to increase from south to north from the center of Wadi Araba. Most of the CESs reported by the respondents were located at the edges of residential areas and villages. Most of the hot-spots were allocated to the center of the study area, which has unique geography and topography. The development of the residential areas seemed to positively contribute to CESs with more total services aggregated within or close to villages. The cold spots were allocated to the east and west of the study area and are surrounded by high, steep mountains that are hard to climb and extend to the Dead Sea-Aqaba main highway and the Israeli border, an area restricted to both locals and tourists. In contrast, CES hot-spots were reported near more accessible mountains where hiking, climbing, and collecting local medicinal herbs are more feasible and readily accessible.
[image: Figure 4]FIGURE 4 | CES map constructed using the field survey information provided by the participants as hot -spots, using KDEs for point features. The point densities decrease from red (hot-spots) to orange, then yellow, and green (cold spots).
The hot-spot analysis results were spatially joined using a zonal statistics tool after IDW interpolation to reveal a statistical significance of the hot-spots. The hot-spot analysis calculation based on Getis-Ord Gi* statistics identified hot and cold spots among the CESs (Figure 5). Selecting the areas with the highest z-scores (i.e., the two highest confidence intervals with p = 99% and p = 95%) showed that the most significant hot-spots were located in the southern portion of the study area. These analyses also revealed a congregation of CESs areas in the center of the south of the study area. These CES hot-spots covered 41.7% of the Wadi Araba area included in this study (Figure 5). These areas contain many unique ecological features (e.g., sand dunes, medicinal plants, hiking trails, wild animals for hunting, scenic views, climbing tracks, and historical sites), as depicted in Figure 5. Despite the availability of nature-based attractions in the hot-spot-dense areas, these are not extensively utilized due to accessibility barriers and a lack of infrastructure. As such, these sites have a high potential for development in future years. Cold spot areas, on the contrary, were found to cover 38.5% of Wadi Araba, primarily in the northern portion of the study area. When considering only the core hot-spots (Getis-Ord-Gi* values equal to p = 0.01), the percentage coverage of Wadi Araba areas highly delivering CESs decreased by approximately 19.6% compared with the total hot-spot classification using the Getis-Ord Gi* approach. The relative proportions (%) of the areas covered by Gi* hot and cold spots are summarized in Table 2.
[image: Figure 5]FIGURE 5 | Hot-spot and coldspots analysis with different confidence levels using (A). IDW interpolation and (B). Getis-Ord Gi* maps Hotspots and coldspots (The blue and the red color gradient indicate hotspots or coldspots are significant at 99 and 95% level respectively while the yellow color is not significant).
TABLE 2 | Hot-spot classification according to Getis-Ord Gi* statistics and coverage percentage of each Gi* hot-spot.
[image: Table 2]DISCUSSION
Arid areas around the globe are relatively lacking in provisioning ESs despite having an abundance of CESs (Sagie et al., 2013). The demand for CESs is growing in industrialized societies (Guo et al., 2010) and these services have great potential to secure public support for protecting ecosystems (Guo et al., 2010; Weiler et al., 2013; Wolff et al., 2015). From a socio-ecological perspective, ecotourism and recreation are tightly coupled with the perception of the supply of and demand for CESs (Ruskule et al., 2018). The interrelated relationship between tourism and recreation derived from nature and society mutual influences each other (Mehring et al., 2017). Our results demonstrate that the Wadi Araba desert provides over 12 ecotourism practices that represent rich CESs. Local community members highlighted CESs that has been mentioned in other studies on arid landscapes (Figure 2) (Taylor et al., 2017; Cerda et al., 2018) In our previous study, the respondents emphasized the importance of these services for Wadi Arab with the average importance for all measured services ranging from 6 to 8 out of 10 (Al-Assaf et al., 2021). The dunes were rated by this sample population to be the most important activity in the region followed by hiking and camping (Al-Assaf et al., 2021). Respondents emphasized that CESs are products of both landscape diversity and biodiversity (Sagie et al., 2013). Surprisingly, ecotourism was less recognized by the respondents, with only 38.2% stating that eco-ecotourism could greatly benefit Wadi Araba and ecotourism need not focus only on wildlife and scenic landscapes but should also feature the elements related to Bedouin culture (Sagie et al., 2013; Al-Assaf et al., 2021).
The CES literature is mostly comprised of spatially explicit studies and information concerning human-environment interactions such as green space, (bio)diversity, and recreational infrastructure. A limited amount of documentation and information exists on how a specific landscape and its associated features and ecosystem properties contribute to public perception. Hence, nature protection planning and management programs are negatively affected in terms of deriving the benefits of the landscape (Scholte et al., 2015) due to the limited resources and bad implication of these programs. In addition to a theoretical understanding regarding the extent of CESs’ spatial overlap (i.e., CES hot spots), the findings described here have important practical implications for land use and conservation.
When financial resources are limited, it is vital to allocate hotspots and coldspots locations to help set priorities for maintaining essential ES (Braat and de Groot, 2012; Brown et al., 2012; Crossman et al., 2012). The KDE results in conjunction with the Getis-Ord Gi* statistics used to distinguish more clearly the hot-spot from the coldspot areas. While the KDE provides a visual representation of the hot-spots, hot-spot analysis (Getis-Ord Gi*) identifies statistically significant hot-spots using numerical values (i.e., Getis-Ord Gi* statistic) (Braithwaite and Li, 2007). Most of the residents located hot-spots within or close to their villages, which are in the midst of ongoing development processes (Figure 4). The perception of residents of CES value is influenced by their distance to residential areas, the frequency of use, and their accessibility (Jaligot et al., 2019). Our results are in line with Wang et al. (2021) who found that the residential development process contributes positively to CESs (Wang et al., 2021). CESs hot spot mapping is an essential elements in the management and protection of cultural landscapes. Generally the hotspots are over represented in comparison to the coldspots. We recommend a future place-based environmental resource research incorporate more survey methodologies to ensure respondent rates are more proportional to overcome the bias. To avoid future damages, CES hotspots should get the priority of being conserved; while for the CES coldspots, targeted measures should be taken to improve the severe status quo by analysing and sorting out local drivers of CES conflicts and degeneration (Jiang et al., 2013).
Maps that spatially visualize cultural hot-spots encourage stakeholders and managers to promote and enhance the CESs of specific sites in the study area. The act of bringing stakeholder knowledge to the consciousness of decision-makers is now a cornerstone of the sustainability paradigm (Haberl et al., 2006) of developing more effective, socially-acceptable policies and assuring social equity (Wilson and Howarth, 2002). Stakeholder input is indeed a central tenet of sustainable management theory and should be put into practice whenever possible (Clark and Clark, 2002). Without stakeholder involvement and consultation, decision-makers cannot prioritize management decisions that align with the expressed needs of the public. Areas with low CES densities, in turn, motivate planners to pay special attention to the economics and priority of the ecological objectives of these sites. The residents’ perceptions of the CESs from an arid environment will grow if the tourism facilities grow and create jobs in the tourism industry (Dou et al., 2020).
Based on this preliminary research, we believe that the importance of CESs in arid regions, for example, are underestimated or missed entirely in ecological or economic assessments, despite being the most obvious and prominent ESs in social assessments (Sagie et al., 2013; Orenstein and Groner, 2015); therefore, it seemed crucial to map these services. The Wadi Araba Development Company will start to establish an integrated industrial development zone in Al-Risha (cold spot), a poor CES area. This new industrial zone will be based on light food processing industries. According to the company’s studies, this region is on the cusp of agricultural, industrial, water, and tourism development that will actualize the short- and long-term goals of Wadi Araba and Jordan. The residents of the area investigated in the current study do not object to any of the development plans in the region, as long as these plans consider the local community’s privacy, their traditional way of life and offer them jobs. Rationally, the respondents are being willing to contribute to the constant flow of CESs which agree with the finding of (Sagie et al., 2013; Orenstein and Groner, 2015) who reported that locals of the Wadi Araba exhibits a high affinity to the desert landscape, its mountains, and open spaces. Providing this information to policymakers would relay the individual determination to restore and sustain ecosystem services. Neglecting cultural values, practices, and services decreases the likelihood of successfully implementing development plans (Chan et al., 2012b). Using CES maps will help to pinpoint benchmarks with which to assess the long-term provisions of selected CESs under different development scenarios (Alcamo et al., 2005), which incorporates both national and local factors. ES maps can serve as baseline measures of CES provisions that can change based on the parameters of each development scenario. The national and local factors are analogous to indicators employed by Weinger et al. (2010) that consider the potential of various changes in local land use and their impact on ES provisions (Wainger et al., 2010). It is also important to create protected areas in the region to preserve the hot and cold-spot regions. Protected areas are often more likely to provide cultural and other ESs than non-protected areas (Dudley et al., 2014; Eastwood et al., 2016).
CONCLUSION AND RECOMMENDATIONS
CES’s were mostly appreciated by the residents of the Wadi Araba region compared to other visitors of the region. The respondents reported their willingness to contribute to the constant flow of CESs. This information can serve to inform policymakers of their constituents’ determination to restore and sustain CESs. This study also demonstrates that even the harsh, dry environment of Wadi Araba is still valued among its residents. The estimated conservation value will be useful for future public policy decision-making and assist with the inclusion of ES principles in the development and implementation of these policies. Moreover, this study highlights the importance of engaging the beneficiaries and stakeholders in meaningful dialogues concerning arid ecosystem management; as such, participatory management strategies are optimal for the sustainable utilization of Wadi Araba resources. The CES maps generated using the data collected in this study provide baseline measures of CES provisions that are subject to change according to the parameters of each development scenario.
• These CES maps represent a promising means of assuring optimal land-use decision-making. Furthermore, our results enable managers to isolate and target specific individual CESs in their planning processes, which is important given that specific CESs may require more definite actions. For example, improving access to historical sites could serve to promote ‘social relations’, whereas improving the accessibility of open and blue spaces might enhance ‘inspiration’.
• The Wadi Araba area lacks the infrastructure and accessibility required to support CES hot-spots despite the richness of their nature-based attractions. Hence, these areas are neither extensively enjoyed by local residents nor sources of valuable ecotourism.
• Improving accessibility is the most essential factor in the development of tourism and recreation-related CESs since it would allow people to freely and easily benefit from these enriching ESs (Paracchini et al., 2014).
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