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Abstract

:

Salinópolis in Pará State, Brazil, is a coastal city with a highly seasonal tourism industry. Despite the potentiality of the region, tourism is mainly focused on beach use for recreation. The purpose of this study was to analyze environmental conditions to provide a baseline for development strategies of additional tourism activities, decreasing unwanted impacts, and improving the local economy. We combined wind and pluviosity data, remote sensing, and wave model results for the environmental characterization. Wave climate analysis shows higher waves in the first part of the year, favoring sports like water-surfing. Winds are more intense and parallel to the coast in the second part of the year when rain is low, defining ideal conditions for wind sports, like kitesurfing. Apart from sport activities, appropriately designed beach accesses through mangrove forest would allow a more even distribution of tourists on the beaches. Sustainable walkways projects could include multipurpose structures for beach access and development of ecotourism activities such as environmental education or bird watching. Gastronomic and cultural tourism could also reduce seasonality effects, attracting tourists also during the rainy season.
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1. Introduction


Coastal areas are traditionally attractive for tourism [1], receiving 80% of the total tourists globally. Visitors usually seek scenic beaches, wildlife, pleasantly warm temperatures, safety, accessibility, and infrastructure [2]. Seasonality is an issue for most tourist destinations; it concentrates visitors in a minor part of the year, causing mass tourism during the high season and leading to negative financial and infrastructural impacts [3,4]. Mass tourism refers to the movement of a large number of tourists, at one time, to popular holiday destinations for recreational purposes [5].



Some examples of mass tourism pressure are the crowded beaches in Mallorca, Spain [6] and Antigua, West Indies [7]; and overcrowding in Venice, Italy [8]. Pollution by sewage and littering, water overuse, and a disorganized development of the city, are some of the mass tourism impacts [9].



Tourism activities, if not appropriately managed, destroy the aesthetic value that originally drew people to destinations [10], overexploiting natural resources, increasing the demand over urban infrastructure, and negatively interfering with the local community [1,9]. The economic benefits of tourism are minimized due to the high investment necessity in facilities that are used in a restricted part of the year [11]. One of the proposed strategies to deal with seasonality and mass tourism impacts is the diversification of tourism segments promoted at the destination [4,12].



Salinópolis is a coastal city, located 220 km from Belém, the State capital of Pará, Brazil (Figure 1). It is one of the regional most popular vacation destinations due to its proximity to the capital, the minor influence of the river plume, and its scenic beaches under a macro tidal regime (Figure 2). Besides that, Salinópolis has a diversity of natural habitats including estuaries, mangrove forests, tidal flats and sand dunes, and a rich biodiversity.



A study from the Salinópolis government [13] indicates that 94.25% of visitors surveyed nominated the natural beauty as the main factor for their staying. Most of the visitors (89.4%) spent their time with recreation and resting activities while a small portion (8.7%) of the visitors spent their time practicing sports. The focus on the segment of sun-and-beach tourism activity jointly with the highly seasonal weather conditions—Salinópolis has a well-defined wet and dry season—result in an uneven number of visitors throughout the year.



The city has about 39,000 inhabitants [14] and the economy is based on tourism and fishing. The high season is July and August, in a dry period, during school holidays. In this period, Salinópolis receives about ten times the city’s population and the urban infrastructure, such as water distribution, sewerage, and garbage collection, operates below capacity [15,16,17], impacting beaches and mangroves [18]. The city suffers with long traffic jams, since more than half of visitors use private transport [15]. The main visited beach (Atalaia) is located about 12 km from the city center, where most of the accommodations can be found. Out of the short high season, Salinópolis becomes a ghost city, with empty houses, hotels, restaurants, parking lots, and a high unemployment rate.



At the end of the 1990s, an investment was made in an urbanization project along the Maçarico beach, which was the most visited beach at the time. The project included a promenade with kiosks, two concrete pedestrian beach access points, and a parking lot. Shortly after the construction, the beach grew, with the waterline moving offshore about 500 m. A mangrove forest developed in front of the promenade, further restricting the beach access. Therefore, the beach infrastructure became obsolete and failed to capture the expected economic return from the beach activity. However, a natural habitat was added that could be explored as ecotourism if properly adapted.



Tourism in Salinópolis can be considered as predatory mass tourism, repeating a similar pattern observed worldwide [3,4,11,12,19]. Without a proper management plan to improve tourism distribution, both natural and economic resources are overexploited with little return to the city or to the local community.



The aim of this work is to analyze the environmental conditions in Salinópolis to improve knowledge of the city’s potential. The presented information aims to improve tourism distribution, both timely and spatially, enhancing the potential for sporting and natural activities, as well as promoting other leisure activities that may diversify the tourist profiles throughout the year. Salinópolis has natural potential that is underexploited for aquatic sports, ecotourism, and cultural activities. Based on this physical characterization, a sustainable tourism development plan can be addressed, promoting the local economy.




2. Materials and Methods


The environmental characterization of Salinópolis, Brazil, was based on wind, rainfall, wave and coastline changes data. With the physical perspective in mind, we show the city’s potential for each touristic segment: surfing and kitesurfing, ecotourism and birdwatching, and cultural tourism.



Wind intensity and direction hourly data (2009–2016) were obtained from the Brazilian Meteorological Institute (INMET). The station is located at 00°37′ S and 47°21′ W in the city center. Wind data was divided into 8 main directional categories every 45° (north, northeast, east, southeast, south, southwest, west, northwest). A 37-year (1978 to 2015) period of daily rainfall data from the Brazilian National Water Agency (ANA) was analyzed. The station is in Salinópolis city center. Both databases are publicly available on the agency’s website [20,21].



To assess the wave climate of the coastal waters, modeling results were examined. The coastal region has a wide and shallow coastal shelf. The ERA-Interim offshore wave climate hindcast data [22] evidences a seasonal pattern of wave climate. From December to May, waves from the north present higher significant wave height (Hs) and peak wave period (Tp) (3 m and 12 s). From June to November, eastern waves are smaller and shorter (Hs of 2 m and Tp of 8 s). The ERA-Interim offshore wave climate hindcast data [22] were used to propagate waves to the coast using a coupled wave-hydrodynamics model. The model grid extended 600 km from the coast. The hydrodynamic model used was DELFT3D averaged over depth (2DH), and the wave model was SWAN (Simulating WAves Nearshore) [23]. The model results were compared with offshore data at 20 m depth, located at 1.7° N, 48.58° W.



The macro-tidal regime combined with the wave action results in significant coastline changes. During low tide, the water depth decreases, and the energy is lost before reaching the coast. The opposite is observed during high tide: the increase of more than 5 m depth allows more energetic waves to reach near shore. Using the vegetation line as a proxy for coastline evolution, Landsat 8 satellite images from 2013 to 2018 were analyzed to assess coastline change rates. After defining 65 transects separated by 100 m, the rate of the shoreline movement (End Point Rate (EPR), [24]) was calculated using the ArcGIS Digital Shoreline Analysis System (DSAS) tool [24] by dividing the distance of the total shoreline movement by the time elapsed from oldest to most recent shoreline.



Based on the physical analysis, we link environmental aspects with development potential of some activities that could contribute to tourism distribution through the year.




3. Results


The region is under the influence of the Inter Tropical Convergence Zone (ITCZ), with a well-established seasonal variation. Semidiurnal and macro tides are observed in Salinópolis with tidal range of about 5 m [25]. Life follows the tides and a tidal forecast can be found every day at the fire brigade or at the entrance of supermarkets. With mild slope, beach face length reaches up to 200 m, and infrastructure needs to fit those conditions. When the rainy season matches equinoctial tides, in March, flooding or coastal erosion episodes can be observed, leading to rapid coastal changes.



Data indicate an increase in wind speed during the second half of the year (Figure 3A). The highest monthly mean wind speed is observed in September (approx. 4 m∙s−1), and the lowest in April (approx. 1.7 m∙s−1). Winds from east and northeast dominate throughout the year and have the highest magnitude, reaching values above 6 m∙s−1. An increase in the occurrence of east wind from June to September is associated with the most northern position of ITCZ [26]. At a daily base, wind speeds are higher between 8 am and 5 pm. During these hours, the wind from east, northeast and north dominates. In the early morning and late afternoon winds turn direction, blowing from the south and southeast.



Regarding the number of rainy days per month (Figure 3F), March shows an average of 26 days, and the highest rainfall volume. March has on average 16 consecutive rainy days, reaching 22 days in wet years and 10 days in dry ones. In contrast, dry season months have on average less than 5 days of rain per month. During the wet season (January to May), the monthly mean rainfall volume varies from 341 to 621 mm. During the dry season, from August to November, it ranges from 5 to 35 mm, an order of magnitude smaller than in the wet season.



Wave model statistics show an underestimation in significant wave height by 2 cm (1.7%) and wave period by 0.22 s (2.75%) compared to measured data. Wave direction was biased by 3.8°. Low values of the uRMSE statistic for wave height (−0.09 m), peak period (−1.25 s), and wave direction (4.78 deg) indicate that the model reproduced data variability.



Model results showed predominant waves occurring from north–northeast throughout the year due to wave refraction on the shelf (Figure 3E). Northern waves are higher from December to May (~0.5 m to ~1 m). From June to November, waves from northeast are lower (~0.25 m to ~0.5 m). The peak period varies from 7 to 9 s and is positively correlated with wave height. Occurrence of longer waves may happen due to North Atlantic Ocean storm waves during the winter time (December to May) [27].



The shoreline evolution analysis based on remote sensing data shows that over the 5 years of the analyzed period (2013–2018) the largest observed changes were about 20 m·y−1. These changes were found near tidal channels which usually show significant lateral migration. Maçarico beach showed an accretion rate of 2–10 m·y−1. Previous studies [28] calculated comparable values, rates of 18 m·y−1 from 1988 to 2001 and 5 m·y−1 from 2001 to 2013.




4. Discussion


From the physical characterization, two marked seasons can be addressed. The first semester of the year has high rainfall volumes, more energetic waves, and more inconstant winds, changing intensities and directions. The second semester shows low rainfall volumes, with dry months from September to November, less energetic waves, and a more uniform, strong wind pattern. Environmental seasonality highly influences the possibility of activities to be developed and a better understanding of the system dynamics may improve tourism planning and promotion. With this evaluation we propose the following tourism segments to be developed: aquatic sports; sun-and-beach; cultural; ecotourism and bird watching.



4.1. Aquatic Sports


The Brazilian surf industry, comprising surf wear, boards and accessories, has been growing since about 2011 with the emergence of the “Brazilian storm”, a reference to the new generation of surfers which has been standing out in world surfing championships. In 2016, the Brazilian Surf Institute estimated a revenue of USD 2 billion per year in the surf industry [29,30].



Due to persistent trade winds, a flat sea is rarely seen in Salinas (Figure 3C). The wide surf zone with multiple breaks is appealing for aquatic sports. The presence of different environments including exposed and sheltered areas draws athletes and beginners. Aquatic sports, like surfing, are not dependent on sunshine, and they can benefit from less crowded beaches and especially higher waves from December to May (Figure 3C), during low season and when rain volume is higher.



In the second semester, good conditions for kitesurfing occur, combining a drop in rainfall, increase in wind intensity, and wind direction which is constantly parallel to the coast (Figure 3A,B). Parallel or onshore winds bring security to the activity making the return to the beach easier. It can be practiced at low wind speeds (10 knots or 5 m∙s−1), as the necessary equipment is small and light. Wind speed, equipment weight, and wide beaches make kitesurfing extremely attractive in the region. Equipment rental and kitesurfing classes could contribute to the local economy. Rental cost is about USD 75 per day and the fee for an hour of kitesurfing class varies from USD 35 to 51.



Aquatic sports tourists would allow more even occupancy over the year of hotels and restaurants. Economic growth promoted by aquatic sports is intrinsically sustainable due to the practitioner’s connection with nature.




4.2. Sun-and-Beach Tourism


Sun-and-beach tourism is based on leisure activities and rest. It is the major tourism segment in Salinópolis. People go to the beach using private cars and occupy the sand area. Sun-and-beach tourism began at Maçarico beach (Figure 1). The large beach accretion and the growth of mangrove forest detached the available infrastructure, promenade, parking lot and kiosks, from the beach area. The forest restricts ventilation from sea breeze in the city center, and with the lack of beach access sun-and-beach tourism became underexploited.



An important step in integrating Maçarico beaches to the existing tourism infrastructure in Salinópolis is to provide appropriate beach access. A vegetation-line variation study showed areas of high erosion and accretion rates supporting the idea that accesses need adaptability to the environment. The infrastructure must conform to natural processes such as coastal and vegetation dynamics.



Currently, a concrete walkway provides access to Corvina beach (Figure 4A,A.1,A.2). It has been partly destroyed by erosion in the past; and nowadays, due to accretion, the end of the walkway is 200 m from the high-water line. A second access (Figure 4B,B.1,B.2), a small wooden walkway, was recently built (2017). It crosses a tidal inlet and has been already adapted to morphodynamics changes. Lighter materials are easier to replace or reconstruct. Wooden walkways can be observed in parks and beaches worldwide. They have high adaptability and support the idea of integration with nature.



Sun-and-beach and aquatic sports activities can be boosted by multiple purpose walkways. This infrastructure can enhance beach access and infrastructure, city ventilation, and ecotourism. Wide walkways would allow the use of light motorized vehicles, bikes, and trolleys, substantially improving beach accessibility. By knowing the main wind direction, it is possible to optimize the design of walkways, parallel to the east and northeast winds, to ventilate the city center. The walkways could be used as a path for other services such as potable water and sewage pipelines, electricity and internet cables, and litter collection. Those services, if well planned accordingly with the number of visitors, would help sustainable beach use.




4.3. Ecotourism and Education


A mangrove forest extends from downtown along Maçarico and Corvina beach all the way to the harbor area. Mangrove forest is seen as a problem by the local community. However, a preserved mangrove forest is not only a way to sustain the local gastronomic activity, since some species are only found in this ecosystem, and coastal protection against erosion [31], but also a potential tourism attraction for the city [32]. The long forest stretch could be transformed in the Contour Park, where different ecosystems could be highlighted. Among them can be cited: different stages of mangrove forests, coastal dunes and barriers, tidal inlets, coastal lagoons, marsh and tidal flats.



Mangroves are breeding and feeding areas for many species of ecological and economic importance. The forest also acts as a natural coastal protector by dampening incoming waves and tidal energy. The devastation of these ecosystems has been causing erosion problems along the coast as, for example, in Indonesia [33,34]. The region hosts extensive mangrove areas that are threatened by land reclamation and real estate.



Knowing that the persistent wind is east–northeast, it is possible to optimize the design of walkways. The walkways could work as wind tunnels when orientated to the wind, thus promoting necessary ventilation to the city center.



As visitors might not be aware of the environmental impacts of their activities, educational programs on touristic destinations are important to draw attention to the potential impacts associated with recreational activities in natural settings [15,35]. Educational boards are tools to inform about life in the ecosystems, provide environmental information for visitors, and raise awareness of visitors about their activities’ impact [35,36].




4.4. Bird Watching


Bird watching is a recreational activity where 17.8 millions of people [37] from a select group of visitors, who are highly educated and environmentally conscious [38], travel the world to watch birds in their natural habitat. It is an expanding market that has grown in recent years and has potential to promote community-based conservation [39,40]. It is also a touristic segment of great economic value. In Costa Rica, birding enthusiasts would be willing to pay USD 250 per person per day for a tour, on average, due to the expertise level required [40].



The main types of birds that observers expect to see are songbirds, birds of prey, and those that are migratory, colorful, or endemic [40] and rare [41]. The littoral region of Pará accounts for more than 90% of the population of migratory birds species, including endangered and endemic species [42]. Some of the species found are Arenaria interpres (turnstones), Calidris pusilla (semipalmated sandpiper), Limnodromus griseus (short-billed dowitcher), Numenius hudsonicus (Hudsonian curlew), Pluvialis squatarola (grey plover), Tringa semipalmata (willet), and the beautiful Eudocimus ruber (scarlet ibis) (Figure 2B), a symbol of the Brazilian north coast [42].



Trails and walkways are important for birdwatchers. Educational boards about the ecosystem, bird biology, and identification, add value to the paths and stimulate environmental protection for both visitors and residents [43]. This would aggregate educational and ecotourism values to the walkways, adding multiple functionalities without the necessity of devastating the forest.



Accessibility and advanced birding infrastructure such as trails and walkways are important for birdwatchers. Safety, availability of healthy food and safe drinking water, and experienced guides with fluent English are also pointed to as important issues [40] enhancing the importance of investments in infrastructure and local community capacity. Landscape preservation is another point that birdwatchers valorize [44], enhancing the necessity of preserving the natural ecosystem. Birdwatching in Salinópolis can become a source of local profit and conservation of biodiversity without excluding local communities.




4.5. Cultural Tourism


Local food has an important role in visitors’ experience. It is a popular way to interact with the local culture [45,46,47]. Gastronomic tourists look for different tastes and memorable food and drink experiences during the trip. Tourists interested in this activity value a good restaurant ambiance, tasty ingredients, and good presentation of food and drinks [48]. Gastronomic tourism involves culinary schools, gastronomy tours, dining at local restaurants, and visiting local shops [49].



The culinary particularities of the region should be considered as an attraction for developing tourism [50,51]. An annual event calendar including gastronomic and cultural events can improve touristic activities during the low season and create a tradition for the city [4,12].



Promoting gastronomic tourism before and during the tourist experience is essential for the development of the activity [49]. It could be done using social media, events, and public–private partnerships.



Pará’s culture has a rich cuisine of indigenous origin that uses mainly Amazonian ingredients [50]. Traditional dishes as well as regional ingredients are known internationally for their exotic flavors and health benefits [50]. As a coastal city, Salinópolis also has the tradition of fishing, serving dishes of crab, shrimp, oysters, and fresh- or saltwater fishes at particularly good regional restaurants. A food festival called “Comidinha de Praia” (Beach Snacks), where participant restaurants present a special dish using at least one regional ingredient in the recipe, had its sixth edition in 2020. The festival is a way of fostering gastronomic cultural identity although it needs to be better organized and disseminated to attract tourists to the city [15]. It was created in 2013 as a way of promoting the city outside the high season.





5. Conclusions


Present touristic activities in Salinópolis are unsustainable due to their high seasonality. Activities based on beach recreation are concentrated during the summer break. Mass tourism overexploits the natural resources and the city’s infrastructure. However, the city has a high potential for other tourism segments that could encourage protecting the natural characteristics of the city and contribute to the reduction of seasonality.



Nowadays, surfing and kitesurfing already exist in the region, but can be further explored and promoted in Maçarico where the safety conditions are higher. Based on the available data analysis in Section 3, the best conditions for surf practice are in the first semester when the waves are higher, the number of rainy days is also higher, and attractiveness for sun-and-beach tourism is lower. Surfers can benefit from the less crowded beaches to better enjoy the waves. The promotion of competition and special events based on the sport lifestyle coupled with a good marketing campaign is an alternative to attract visitors in the first semester. Kite surfing has better conditions for practice during the second semester, especially during September, October, and November due to the low rain occurrence. The same strategy applied to surfing can be mirrored to kitesurfing, with the promotion of events and competitions during those months.



Cultural tourism is a potential tourism segment to reduce seasonality effects in Salinópolis. Pará has a traditional cuisine that uses regional ingredients such as the Açai berry, Cupuaçu and Brazilian nuts that are known internationally for their exotic flavors and health benefits. Salinópolis, as a coastal city, has the tradition of dishes with fish, crab, shrimp, and oysters, and particularly good restaurants that serve regional food. A food festival has been promoted yearly but it is done during the high-season months. The idea could be extended to low season and include a better marketing promotion to attract visitors.



The development of the Contour Park with a network of walkways would largely improve the local nature-based tourism by raising awareness of local ecological values. The definition of a park would attract investments of international funds to further sustainable developments in the area. Walkways and educational boards would improve mobility and access and link the existing promenade to Maçarico and Corvina beaches, enhances air circulation in the city center, provide environmental education tools to visitors, and allow the development of bird watching and other eco-friendly activities. Sustainable and organized tourism growth would benefit the local community, its economy, and the ecosystems. Environmental and cultural quality improvement, the reduction of opportunity costs and vigorous publicity and education programs could stimulate local communities to participate in ecotourism [52]. Besides, a study [15] reveals that the majority of Salinópolis’ visitors (89%) would pay for local guided tours, an economic potential of R$11.945.580,00 (almost USD 2 million) in the high-season month of July, and that 94% would like to have trails and sports offers, reinforcing the city’s potential for alternative tourism segments.



Tourism development is an interdisciplinary issue. This work aimed to contribute with the physical environmental aspect of the study area to promote sustainable development from a natural point of view. For future works, we recommend a further investigation of the interest of visitors in each of the presented activities: gastronomy, kitesurfing and surfing, and nature-based tourism, as well as the economic estimation of each activity’s potential, for example, using the birdwatching potential index [39] as well as to catalog bird species present in the Salinópolis mangrove forest. A marketing research effort would also be important to understand the best way to promote the city not only on a national scale but also worldwide [49]. The methodology proposed in [12] that catalogs visitors by their main travel motivation could be applied as a tool for a base plan to reduce tourism seasonality in the city.
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Figure 1. Top: Main beaches: Corvina and Maçarico, downtown Salinópolis, and Atalaia and Farol Velho on Atalaia Island. Bottom: Location of Salinópolis on the Brazilian northern coast. 
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Figure 2. Some of the attractions in Salinópolis: (A) tidal flats and white sand beaches; (B) mangrove forest and the typical Salinópolis bird, the scarlet ibis; (C) kitesurfers at the beach. 
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Figure 3. Results from the environmental data. Top to bottom: (A) wind speed and (B) wind direction at Salinópolis station; (C) significant wave height, (D) wave peak period, and (E) wave direction in a coastal location (model results at 24.5 m depth), and (F) mean number of rainy days in Salinópolis (with shaded percentile). 
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Figure 4. Current Corvina (A,A.1,A.2) and Maçarico (B,B.1,B.2) beach accesses. 
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