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Abstract: The dynamics of territorial planning, the management of its tourism products,
and the monitoring of demand flows and their impact on the territorial structure (social,
economic and environmental) require tools that support the acquisition of reliable quanti-
tative data, as far as possible in real time, that are easy to manage and allow immediate
analysis. In the case of structures and equipment anchored in the nature tourism segment,
in particular hiking trails, in addition to determining the demand indices in a network of
hiking trails and understanding their territorial and temporal dynamics, the data collected
through automatic counters is a crucial tool to support territorial management and evalu-
ate the patterns and flows of tourist demand. Based on these assumptions, this research
seeks to analyse demand data observed on eleven hiking trails in the Historic Villages
of Portugal, collected through automatic monitoring systems (counters). In four years,
between 2020 and 2023, the trails analysed generated a demand of almost 190,000 passages,
which translates into an annual average of 47,500 passages in the tourism product “Historic
Villages of Portugal” (more than 4800 passages for each trail), mostly in the spring and
autumn months, mainly on weekends.

Keywords: rural territories; sustainability; hiking trails; automatic counters; historic vil-
lages of Portugal

1. Introduction
In a global context characterised by concern about the inherent problem of climate

change, linked to the impacts generated by society and economic activities, with latent
effects in the near future and, in many cases, in the present, the sustainable management of
resources appears to be a crucial factor in mitigating the effects of these activities, especially
in the tourism system [1–3].

On the other hand, it is essential to ensure that tourism makes a fair contribution to the
territories where it takes place, to the economic actors [4] and the resident population [5,6],
without jeopardising the link with their cultural roots, beliefs, and physical and emotional
well-being, guaranteeing harmony between economic interests and the community [7,8].

The key to fair, lasting, and sustainable tourism is balancing development, resource
management, and local communities [9–12], in line with the Sustainable Development
Goals set by the United Nations (UN) in 2015.
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Given that nature-based tourism activities are mainly concentrated in rural and/or
mountain areas [13,14], some of which coincide with classified biotopes (protected natural
areas) or are environmentally sensitive and which also face demographic and economic
problems, tourism is seen as a driving force for the development of these destinations,
although it is crucial to ensure their sustainability.

In order to facilitate continuous monitoring of tourism demand and its adaptation
to territorial planning policies and tourism supply, there has been a growing discussion
about the importance of intelligent demand monitoring systems and the analysis of the
data generated by this equipment.

The rapid evolution of the global tourism system and its interconnection with the
constant evolution of available technologies has increased the importance of data as a very
important tool for defining planning strategies, supporting decision-making, improving
operational efficiency, adapting communication and marketing strategies, adopting mea-
sures to mitigate the environmental impact of tourism [15–18], and helping to increase
the strategic competitiveness of businesses, tourism products, and territories [19,20]. The
data generated by three main sources (users, devices, and operations) generate information
flows from online publications (social networks and others), the positioning system (GPS),
mobile roaming, Bluetooth use, automatic monitoring devices, transactions, activities or
events (in the tourism market), bookings, purchases, among others [16].

The global increase in demand for tourism and leisure activities in rural and/or
mountain areas, especially in the hiking and cycling segments, mostly in recent decades,
has led to growing concern about the impact of this demand on the environmental structure
of territories [21–28], some of which are associated with protected areas or have some
protected status [29–32].

In fact, hiking tourism is an essential part of the global tourism system [33,34] and
the most important activity within nature tourism [4,35,36], especially in rural and/or
mountain areas [33,37–41]. This constant demand has led to a growing interest in research
and application projects that focus on monitoring demand [42], using different tools and
methodologies: field observations [43–46], interviews [47], digital footprints [45,48–51],
dedicated geocaching networks [52], GPS tracking [47,53–56], mobile data [57–60], camera
recordings [44,61], or automatic counters [44–46,50,62–66] are among the most widely
used [67] by researchers and managers of tourism areas or products around the world.

Among the various tools used to monitor demand on trails, automatic counter systems
are increasingly being used due to factors such as reliability, remote data collection, real-
time demand management, long battery life, management of a complete trail network
using multiple counters through a single digital platform, the interconnectivity between
automatic counters and the transmission of data to the digital platform (via GSM—Global
System for Mobile Communications), the ability to store data internally in the event of
a prolonged loss of connection to the GSM network, the possibility of programming the
organisation of the data collected (time interval, day, month, year), among others [65,68,69].

On the other hand, given the current state of available technology, monitoring systems
also face a number of challenges. Increased vulnerability to vandalism or theft of equipment;
loss of equipment and data due to extreme weather conditions or natural disasters (floods,
forest fires, etc.); average price of software, hardware, and online management platforms;
operating costs due to the use of GSM network connectivity; and inability to distinguish
the passage of a human being or a large animal are some of the challenges in managing
these devices [62,65,70].

The monitoring of trail users using advanced technologies allows the generation of
a set of data that is easy to collect and analyse, which is crucial for land-use planning
policies and the management of tourism products integrated into the walking and cycling
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segments [71], with particular implications for the sustainable management of trails and
hiking activities [66,72,73]. Reliable data, with a continuous flow, in real time and broken
down by itinerary, allows dynamic and proactive management, providing essential data
for measuring demand patterns; defining the hot and cold spots of a network of hiking
trails; measuring the ratio of investment in the creation and maintenance of each trail
per user; adapting the communication and promotion of certain trails according to the
greater or lesser demand observed; implementing possible measures to condition the use
of trails according to the defined load limits; provide reliable data for analysing the market
for possible investors (accommodation, catering, tourist entertainment, etc.); provide
supporting data to improve the definition of samples for questionnaires or other forms
of research.

In this way, the set of data provided by the automatic counters, in line with the
technological standards prevailing on the market, makes it possible to obtain extremely
important data for the definition and evaluation of public policies for investment in tourism,
for the constant monitoring of demand, for the continuous collection and storage of data,
and for the easy analysis of data without the need to use complex tools.

On the other hand, the data collected by automatic counters are easier to analyse using
simpler tools (directly on the dashboard of the application that manages the collected data
or through Excel software, for example), with practical application and the possibility of
collecting and analysing in real time [74].

Based on these assumptions, in an attempt to understand the dynamics of tourist
demand on the hiking trails of the Historic Villages of Portugal, one of the most consolidated
tourism products in Portugal, the demand is analysed using data collected from the network
of trails using automatic counters.

Thus, considering the scarcity of studies analysing the data collected by automatic
counters on hiking trails integrated into national and international tourism products, this
article seeks to respond to the following objectives: (1) determine correction factors for
the data collected by automatic counters; (2) analyse the demand on the hiking trails of
the Historic Villages of Portugal; (3) understand its temporal evolution; (4) identify the
geographical and temporal patterns of demand; and (5) determine the use of each hiking
trail for future analysis of carrying capacity.

2. Materials and Methods
2.1. Research Area

The network of Historic Villages of Portugal (HVP) has a complex territorial frame-
work, mainly developed in low-density areas, comprising 12 places, villages, and towns
with multiple ecocultural resources (cultural, natural, and landscape), spread over 10 mu-
nicipalities in the interior of the Central Region of Portugal (NUT II), mostly close to the
border with Spain (Figure 1, Table 1).

In order to respond to the widespread decline in the importance of a significant
part of rural and/or mountain areas, especially since the second half of the 20th century,
the pilot project for the creation of “Historic Villages of Portugal” sought to respond to
the main challenges faced by these areas through a bottom-up strategy, based on a new
logic of territorialisation of public policies for the development of areas with growing
structural difficulties.
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Table 1. Geotourism profile of the municipalities of the Historical Villages of Portugal.

Historical Villages
of Portugal Municipality Resident Population

(2021)
Hosting Capacity

(2023)
Guests in Tourist

Accommodation (2023)

Almeida Almeida 5.887 254 11.500
Belmonte Belmonte 6.205 285 21.521

Castelo Mendo Almeida 5.887 254 11.500
Castelo Novo Fundão 26.503 829 69.128

Castelo Rodrigo Figueira de Castelo Rodrigo 5.148 241 7.096
Idanha-a-Velha Idanha-a-Nova 8.355 657 23.730

Linhares Celorico da Beira 6.583 371 19.602
Marialva Mêda 4.630 247 14.195
Monsanto Idanha-a-Nova 8.355 657 23.730

Piódão Arganil 11.065 313 18.968
Sortelha Sabugal 11.280 275 13.927
Trancoso Trancoso 8.413 262 11.597

Total 94.069 4.645 246.494
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The internal context, with continuous cycles of population loss (especially to the
coast of Portugal and abroad), the difficulty of attracting and retaining population, the
renewal of the demographic structure (very marked by population ageing), the decline of
agro-sylvo-pastoral production activities, the difficulty of creating new businesses and jobs,
the lack of basic services (basic sanitation, accessibility, etc.), and gaps in the provision of
neighbourhood services to the population, among others [75], were challenges that needed
to be addressed and, if possible, reversed.

Based on this set of challenges, linked to the importance of the existing heritage and
its potential as a driving force for social and economic development, the Network of His-
toric Villages of Portugal (strategically identified as a valuable tourist resource in the first
National Tourism Plan—1985/1988) emerged as the first integrated initiative in Portugal,
with technical and financial support under the Programme to Promote Regional Devel-
opment Potential of the Community Support Framework II (1994–1999), followed by the
Operational Programme for the Centre Region—Integrated Territorial Action ‘Innovative
Actions to Boost Villages’ in the Community Support Framework III (2000–2006).

The process of selecting the places that would be part of the Historic Villages of
Portugal began with the identification of settlements with special characteristics in the
field of historical, architectural, archaeological, and environmental heritage, as well as
socio-cultural territorial relations, with the aim of enabling the creation of thematic tourist
and cultural circuits that would generate benefits for the territories and their commu-
nities, in order to reverse the negative cycles they faced through tourism and related
activities [76–78].

With the exception of Piódão, the other places that make up the Historic Villages of
Portugal are considered fundamental landmarks in the history of the formation of the
nationality, which assumed great geostrategic importance, mostly located on the border
(with Spain), where castles and fortifications that were part of the defensive lines still
stand [76,79,80].

Between 1994 and 2006, the implementation of the Programme for the Recovery of
Portugal’s Historic Villages resulted in a total financial investment of 44.6 million euros,
invested in the protection and enhancement of the heritage (mainly in urban rehabilitation
and upgrading or basic infrastructure), the promotion and publicity of the network, and
the stimulation of the local economy—with 2.3 million euros dedicated to the creation of
micro-enterprises [78,81]. In the following programming cycles (2007–2013 and 2014–2020),
through the Collective Efficiency Strategies (EEC PROVERE Programme for the Economic
Enhancement of Endogenous Resources), public investment of around EUR 7 million
followed between 2007 and 2013 and around 5.4 million euros of public investment between
2014 and 2020, specifically dedicated to communication and marketing, animation, and
innovation. This was complemented by private investment of 17.8 million euros between
2007 and 2013 and around 66 million euros in project intentions between 2014 and 2020.

As a result of the various cycles of public investment, the Historic Villages of Portugal
have specialised in, among other things, a strong tourist offer in the walking and cycling
markets: (a) a structured network of 14 approved short-distance hiking routes (Table 2);
(b) a 700 km cycle route in the discipline of cyclo-tourism (road cycling), which can be
divided into two loops (north and south); and (c) a large circular hiking and cycling trail
(GR 22—Grande Rota das Aldeias Históricas de Portugal) of about 600 km, certified with
the Leading Quality Trails—Best of Europe label, awarded by the European Ramblers
Association, which recognises the best hiking destinations in Europe.
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Table 2. Characteristics (average time to complete and distance) of hiking trails in the HVP.

Historical Village of Portugal Hiking Trail Average Time (Minutes) Distance (km)

Almeida 200 14.1
Belmonte 140 9.5

Castelo Mendo 95 6
Castelo Novo 110 2.7

Castelo Rodrigo 191 11.31
Linhares 50 3.1
Marialva 75 3.8
Monsanto 120 4.5

Piódão 280 10
Sortelha 135 7.4
Trancoso 420 21

Total 1816 93.41

In addition, the Historic Villages of Portugal’s growing concern to differentiate itself
as a sustainable destination and the adoption and promotion of strategies in line with this
goal led to the destination being certified under the Biosphere Destination label, making
the HVP the first network destination in the world to receive this recognition, a major factor
in its participation in the Climate Summit—COP26—held in 2021, as the only Portuguese
destination invited.

2.2. Data Collection

Historic Villages of Portugal installed a series of monitoring systems on 11 short-route
trails, using automatic counters that use passive infrared technology in combination with
a high-precision lens to detect the heat emitted by the human body, installed about 1.5 m
above the ground (to minimise wildlife counting).

The data collected by the automatic counters is stored in the device’s internal memory,
and every hour it transmits the data on the passages recorded to a server that can be accessed
via a digital platform (hosted on a website that can be accessed via user accreditation) using
GSM (Global System for Mobile Communications) mobile network technology.

The equipment is small, stored in a waterproof box to protect it from water and
moisture, and concealed in beacons made from 100% recycled plastic. The automatic
counters are powered by batteries with an autonomy of more than two years.

To optimise battery management and guarantee more than two years of autonomy,
the system has been formatted to store data in the internal memory for periods of one hour,
which is then sent to the servers once a day. In the event of GSM network unavailability or
communication failure, the system is able to store up to 45 days of counting data, attempting
to reconnect to the server every hour.

2.3. Data Analysis

The monitoring systems were installed and became fully operational in 2019, and
this first year was used to test the equipment, fine-tune the ideal location for the physical
installation, and adjust the data collection platform. For the purposes of this research, data
collected between 1 January 2020 and 31 December 2023 on the 11 short hiking trails in the
HVP equipped with automatic counters was taken into account.

In terms of data management, once the data had been collected and sent directly to
the servers via the automatic monitoring systems, it was collected individually for each of
the 11 trails analysed and extracted from the digital platform in Excel format.

Once organised, the data were analysed using IBM SPSS Statistic software (v 29.0), and
statistical analysis was carried out to understand the key dynamics of demand, including
totals, averages, variations, percentages, standard deviation, or average deviation.
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3. Results
3.1. Primary Data and Correction Factor

Considering that the trails under study are located in natural areas, some of which are
part of natural and/or protected areas, and despite the fact that the equipment is installed
at a height of approximately 1.5 m above the ground, the presence of large animals (such as
deer—Cervus elaphus, or roe deer—Capreolus capreolus) or birds with gliding flight to land
on the beacons may disturb the counts, especially at night.

In this way, in order to guarantee the maximum reliability of the data collected, after
prior analysis and identification of some night-time passages, and taking into account the
peculiarities of the area, which largely prevents pedestrians from walking after sunset, a
parameterised correction factor was applied according to the average hours of light in each
season, disregarding the data collected between 7 p.m. and 8 a.m. from October to April
and between 9 p.m. and 6 a.m. from May to September.

The primary data obtained from the automatic counters, without the application of cor-
rection factors, indicated a total of 189,106 passages between 2020 and 2023. With the intro-
duction of the correction factor, which limits the number of night-time counts, 182,845 pas-
sages were considered valid for use in this study, giving a margin of error of 6261 passages
or approximately 3.3 per cent (Table 3).

Table 3. The impact of night passages recorded by automatic counters in HVP hiking trails.

Historical Village of
Portugal Hiking Trail

With Night Records
(n)

Without Night Records
(n)

Difference
(%)

Almeida 29.630 28.327 −4.4
Belmonte 17.262 16.364 −5.2

Castelo Mendo 13.398 12.654 −5.6
Castelo Novo 6.997 6.889 −1.5

Castelo Rodrigo 14.823 14.201 −4.2
Linhares 18.751 18.073 −3.6
Marialva 8.137 7.553 −7.2
Monsanto 32.197 31.860 −1.0

Piódão 25.986 25.794 −0.7
Sortelha 5.643 5.423 −3.9
Trancoso 16.282 15.707 −3.5

Total 189.106 182.845 −3.3

Analysing the deviations from the night counts for each route, it can be seen that
Piódão (0.7%), Monsanto (1%) and Castelo Novo (1.5%) are the trails with the lowest
percentage of night counts. On the other hand, Marialva (7.2%), Castelo Mendo (5.6%)
and Belmonte (5.2%) are the trails with the highest percentage of night-time counts by the
automatic counters.

3.2. Geographical Demand Patterns for Hiking Trails in Historical Villages of Portugal

In the overall picture of the four years studied, the Monsanto (31,860 passages—17.4%
of the total), Almeida (28,327 passages—15.5%), and Piódão (25,794 passages—14.1%) trails
are the ones with the highest recorded demand, together accounting for 47% of the total
number of passages on the HVP trails (Figure 2). These are also the most visited places in
the network of Historical Villages of Portugal, especially by tourists linked to nature and
active tourism.

The trails in these areas also have the best annual average number of passages, with
7965 passages in Monsanto, 7965 in Piódão, and 7082 in Almeida.
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Figure 2. Hiking trail passages recorded by automatic counters, by HPV, between 2020 and 2023.

On the other hand, Sortelha (5423 visits—3.0%), Castelo Novo (6889 visits—3.8%),
and Marialva (7553 visits—4.1%) have the lowest number of visits. These figures can be
explained partly by the location of the automatic counters but mainly by technical problems
with the equipment (lack of GSM coverage, destruction by forest fires, etc.).

The highest number of passages in a year was recorded on the Monsanto HPV (16,385—in
2020), and the lowest annual record corresponds to the Sortelha trail (109 passes—in 2023).

The analysis of the average deviation (AD) of the passages shows that the trails of
Sortelha (AD = 26.7%), Trancoso (AD = 26.1%), and Marialva (AD = 23.1%) have the greatest
variability in the average annual demand.

On the other hand, Belmonte (AD = 3.1%), Piódão (AD = 3.8%), and Almeida
(AD = 5.3%) are the routes with the lowest average percentage variation in annual de-
mand. Among the trails with the highest demand, Piódão has an average deviation of only
989 passages, which shows a high balance of annual demand flows (Figure 3).
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Cross-referencing the geographical analysis of demand with its temporal expression
shows that for nine of the eleven trails analysed, 2020 was the year in which the maximum
number of passages was recorded in the time series between 2020 and 2023. The only
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exceptions are the HPVs of Castelo Mendo and Piódão, which recorded the maximum
number of passages in 2022 and 2021, respectively.

On the other hand, in 2023, five trails of the network recorded the lowest number of
passages in the series (Almeida, Castelo Rodrigo, Piódão, Sortelha, and Trancoso), followed
by 2022, when four trails recorded the minimum number of passages (Belmonte, Castelo
Novo, Linhares, and Marialva). Finally, in 2020, Castelo Novo, unlike the others, recorded
the minimum number of passages.

3.3. Temporal Analysis of Demand for Hiking Trails

An analysis of demand, as measured by the number of passages on the 11 trails that
make up the HVP network, shows that 182,845 passages were recorded between 2020 and
2023, an average of 45,711 passages per year and 4156 passages for each trail in the network.

In the dataset analysed, 2020 was the year with the highest number of passages on the
trails, with 81,890 passages, followed by a sharp decline in 2021 (−49.4%) to 41,437 pas-
sages, with a further decline between 2021 and 2022, although less marked (−29.8%), to
29,101 passages. In 2023, there was a slight recovery compared to 2022, with 30,417 passages
(+4.3%) (Figure 4).
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3.4. Trends in Seasonality of Demand

An analysis of the demand for walks recorded by the automatic counters shows that
spring (between March and June) is the period with the highest number of visitors to the
HVP, representing 49.6% of the total number of passages between 2020 and 2023. In this
season, the month of May has the highest demand with 15% of all passages (Figure 5).

On the other hand, winter accounts for a smaller proportion of demand (around 16%).
Autumn, which is considered one of the seasons with the highest demand from hikers (like
spring), has the lowest weight in the HVP (around 17% of the total).

Summer is characterised by a considerable number of passages, higher than in winter
and autumn, with the months of July and August (when the average temperature in the
area under study is the highest) accounting for 17.4% of passages.
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A more detailed analysis of the level of demand for each hiking trail reveals some
asymmetries, although overall most trails show similar dynamics (Figure 6).
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Thus, 9 of the 11 routes show that the maximum number of passages occurs in spring,
spread over the months of March (Sortelha), April (Castelo Mendo and Castelo Novo),
May (Almeida, Castelo Rodrigo, and Marialva), and June (Belmonte, Linhares, and Piódão).
Finally, only the Monsanto and Trancoso trails have the highest number of passages in
August, at the height of summer.

On the other hand, if we look at the periods of least traffic verified by the automatic
counters, we can see that on most of the lines, the least traffic occurs in winter (especially
in January and December), in the cases of Almeida, Castelo Rodrigo, Linhares, Monsanto,
Piódão Sortelha, and Trancoso. On the other hand, on four of the routes, the lowest
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frequencies occur in summer (July and August), in the case of Belmonte, Castelo Mendo,
Castelo Novo, and Marialva.

Looking at the average variation in demand over the months of the year, it can be seen
that the trails located in the HVP of Belmonte (AD = 2.27%), Piódão (AD = 2.98%), and
Monsanto (AD = 3.17%) have less variation in average monthly demand. On the other hand,
the HVPs of Castelo Novo (AD = 9.18%), Marialva (AD = 7.23%), and Sortelha (AD = 6.6%)
show a much more uneven distribution of demand over the months of the year.

3.5. Favourite Dy of the Week

The analysis of demand by day of the week shows a greater concentration of passages
during the weekend, corresponding to 32.5% of the total number of passages recorded. The
day of the week with the lowest frequency is Tuesday, with 12.8% of the total number of
passages recorded (Figure 7).
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In an overall analysis, taking into account all the trails studied, the data show a high
level of uniformity in the variation of the number of passages throughout the week, with a
concentration of passages between 12.8% (Tuesday) and 16.6% (Sunday), with an average
deviation of 1.1%, demonstrating a homogeneous distribution of demand.

However, a more detailed analysis of demand for each route reveals some trends that
differ from the global average.

Looking at the day of the week with the lowest number of registered passages, Tuesday
is the day with the most trails (Almeida, Castelo Mendo, Monsanto, Piódão, and Trancoso).
This is followed by Thursday (Belmonte, Linhares, and Sortelha), Wednesday (Marialva),
Friday (Castelo Novo), and Saturday (Castelo Rodrigo).

On the other hand, an analysis of daily demand by route reveals a greater heterogeneity
in the dispersion of demand over the weekend. In fact, three of the routes have their highest
demand on Saturday (Castelo Mendo, Linhares, and Marialva) or Sunday (Belmonte,
Castelo Novo, and Monsanto), while Piódão has exactly the same weight on both days of
the weekend (18.1%). The remaining four trails reach their maximum average number of
passages on Wednesday (Almeida and Trancoso), Monday (Sortelha), or Thursday (Castelo
Rodrigo) (Figure 8).



Land 2025, 14, 61 12 of 19

Land 2025, 14, x FOR PEER REVIEW 12 of 20 
 

Looking at the day of the week with the lowest number of registered passages, Tues-
day is the day with the most trails (Almeida, Castelo Mendo, Monsanto, Piódão, and 
Trancoso). This is followed by Thursday (Belmonte, Linhares, and Sortelha), Wednesday 
(Marialva), Friday (Castelo Novo), and Saturday (Castelo Rodrigo). 

On the other hand, an analysis of daily demand by route reveals a greater heteroge-
neity in the dispersion of demand over the weekend. In fact, three of the routes have their 
highest demand on Saturday (Castelo Mendo, Linhares, and Marialva) or Sunday (Bel-
monte, Castelo Novo, and Monsanto), while Piódão has exactly the same weight on both 
days of the weekend (18.1%). The remaining four trails reach their maximum average 
number of passages on Wednesday (Almeida and Trancoso), Monday (Sortelha), or 
Thursday (Castelo Rodrigo) (Figure 8). 

The analysis of the average deviation by route confirms that the trails with a higher 
concentration of passages on one or more days, especially at the weekend, have an uneven 
daily demand, which may reveal a greater seasonality at weekends. The trails located in 
the HVP of Castelo Rodrigo (AD = 0.7%), Linhares (AD = 0.7%), and Castelo Mendo (AD 
= 0.9%) show less variation in average daily demand. On the other hand, the Monsanto 
(AD = 3.2%), Piódão (AD = 2.2%), and Marialva (AD = 2.1%) trails have a greater daily 
variation in the number of passages. Finally, unlike the other routes with the highest de-
mand (Monsanto and Piódão), the Almeida trail, despite its high demand, manages to 
maintain a fairly balanced daily flow of demand (AD = 1.0%). 

 

Figure 8. Passages recorded on Historical Villages of Portugal hiking trails, per weekday (accumu-
lated between 2020 and 2023). 

3.6. Time of Passage Through Automatic Counters 

Analysing the number of passages on the trails by time interval, and considering that 
the automatic counters are mostly installed at equidistant points between the start and/or 
end of each trail, the majority of passages occur between 12 noon and 4 p.m. (56.0%), with 
1 p.m. being the time with the highest number of passages (11.62%) (Figure 9). 

Figure 8. Passages recorded on Historical Villages of Portugal hiking trails, per weekday (accumulated
between 2020 and 2023).

The analysis of the average deviation by route confirms that the trails with a higher
concentration of passages on one or more days, especially at the weekend, have an uneven
daily demand, which may reveal a greater seasonality at weekends. The trails located
in the HVP of Castelo Rodrigo (AD = 0.7%), Linhares (AD = 0.7%), and Castelo Mendo
(AD = 0.9%) show less variation in average daily demand. On the other hand, the Monsanto
(AD = 3.2%), Piódão (AD = 2.2%), and Marialva (AD = 2.1%) trails have a greater daily
variation in the number of passages. Finally, unlike the other routes with the highest
demand (Monsanto and Piódão), the Almeida trail, despite its high demand, manages to
maintain a fairly balanced daily flow of demand (AD = 1.0%).

3.6. Time of Passage Through Automatic Counters

Analysing the number of passages on the trails by time interval, and considering that
the automatic counters are mostly installed at equidistant points between the start and/or
end of each trail, the majority of passages occur between 12 noon and 4 p.m. (56.0%), with
1 p.m. being the time with the highest number of passages (11.62%) (Figure 9).

However, the distribution of the average number of passages per hour varies according
to the season. In summer, the cumulative number of passages in the periods 6–9 a.m. and
6–9 p.m. varies between 29.99% in August and 37.57% in July; on the other hand, in winter,
the periods closest to the start/end of the day (from 8 to 10 a.m. and from 5 to 6 p.m.)
record fewer passages with lower percentages (between 25.80% in January and 19.19%
in December).

On the other hand, in summer, the average number of passages during the hours of
maximum sunshine (from 12 to 4 p.m.), which reflects the time window with the highest
average demand recorded by the counters, varies between 53.54% (August) and 46.48%
(July), below the annual average. In the case of winter, this time window (from 12 to 4 p.m.)
represents average counts above the annual reference percentage, varying between 71.81%
(December) and 66.12% (January), confirming the importance of the number of hours of
light and sunshine in the variation of passage times.
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When analysing the hourly demand at the level of each trail, the dynamics are very
similar, although there are significant differences in the conditions offered by each trail,
especially in the estimated average duration and length.

Although the 11 trails in this study have a total length of 101.9 km, ranging from
2.7 km (Castelo Novo) to 21 km (Trancoso) (Table 2), this amplitude in the differences
in length and average time taken is not reflected in the hourly averages recorded by the
automatic counters.

The 6 p.m. block has the lowest weight in 10 of the 11 routes analysed, with only
Marialva having the 9 p.m. block with the lowest percentage of passages. On the other
hand, the 2 p.m. block is the period with the most passages on four routes (Castelo Mendo,
Castelo Rodrigo, Marialva, and Piódão), followed by 12 noon (Castelo Novo, Linhares, and
Monsanto), 3 p.m. (Almeida and Trancoso), and finally 4 p.m. (Belmonte and Sortelha).

4. Discussion
Based on the results obtained, the variations seen in the hourly counts demonstrate

the importance of applying parameterised correction factors to the data obtained from the
automatic counters [82], allowing a more accurate calculation of hiking flows.

In the overall picture of the four years studied, the Monsanto (31,860 passages—17.4%
of the total), Almeida (28,327 passages—15.5%), and Piódão (25,794 passages—14.1%) trails
are the ones with the highest recorded demand, together accounting for 47% of the total
number of passages on the HVP trails (Figure 2), in line with the demand trends observed
in the HVP tourist offices [81].

The lower number of passages on the Castelo Novo (2022), Castelo Rodrigo (2022),
Sortelha (2022 and 2023), and Trancoso (2022 and 2023) routes is largely due to technical
problems with the automatic counters (the most common being forest fires, battery system
failures, hardware failures, etc.).

Particularly in the case of the Trancoso route, the greater variability in the number of
passages can be explained in part by the length of the trail (21 km) and the average time
taken to complete it (seven hours).

The temporal variation in demand can be partly explained by the evolution of the
COVID-19 pandemic and the periods of lockdown and reopening that occurred between
2020 and 2021.



Land 2025, 14, 61 14 of 19

In 2020 and most of 2021 [83], the successive periods of tightening and easing of
restrictions on the movement of the population and the severe restrictions on international
travel, despite a very sharp drop in foreign tourists, favoured an increase in domestic
demand, especially for rural and/or mountain areas with facilities and infrastructure
dedicated to the enjoyment of nature, such as hiking trails.

In 2022 and 2023, with the resumption of “normal” dynamics in the world tourism
system, the global opening of borders, and the free movement of people, the demand
registered on the HVP trails stabilised at around 30,000 registered visits per year, i.e.,
around 2700 visits for each of the 11 trails.

Comparing the number of visits recorded by the automatic counters with the evolution
of tourist demand in the area, the data seem to confirm the importance of the weight of the
pandemic in the variations in demand flows on the hiking trails.

Analysing the trends in the three demand variables for each year (passages on hiking
trails, overnight stays in tourist accommodation, and guests in tourist accommodation),
it can be seen that there is an inverse trend between the number of passages and the two
tourist accommodation dimensions (overnight stays and guests).

If, on the one hand, the number of passages registered on the HVP routes decreases
between 2020 and 2023, with a slight recovery in 2023 compared to 2022, the trend in
the dynamics of tourist accommodation (number of visitors and overnight stays) is the
opposite: there was a marked recovery between 2020 and 2022, which continues to grow
between 2022 and 2023, although at a slower pace.

This trend is confirmed if we analyse the weight (in percentage terms) of the three
demand variables in each year in relation to the cumulative total of each indicator be-
tween 2020 and 2023, with 2021 marking the convergence point of the reversal of the
dynamics identified.

A longer time series, especially after the period of “full recovery” of tourist activity,
will make it possible to obtain more stable data in the future, which will allow us to confirm
or not the trend of constant demand for hiking trails in the Historic Villages of Portugal.

An analysis of the demand for hikers recorded by the automatic counters shows that
spring (between March and June) is the period with the highest number of visitors to the
HVP, representing 49.6% of the total number of passages between 2020 and 2023, in line
with the overall demand recorded by the number of entries at the HVP tourist offices [78,81].
On the other hand, winter accounts for a smaller proportion of demand (around 16%).
Contrary to the trend observed in other studies carried out in Portugal [84,85], autumn,
which is considered one of the seasons with the highest demand from hikers (like spring),
has the lowest weight in the HVP (around 17% of the total).

Similarly, contrary to the dynamics observed in other studies [14,85,86], summer is
characterised by a considerable number of passages, higher than in winter and autumn,
with the months of July and August (when the average temperature in the area under study
is the highest) accounting for 17.4% of passages.

The analysis of demand by day of the week shows, as expected and in line with other
studies [85,86], a greater concentration of passages during the weekend, corresponding
to 32.5% of the total number of passages recorded. The day of the week with the lowest
frequency is Tuesday, with 12.8% of the total number of passages recorded.

In an overall analysis, taking into account all the trails studied, the data show a high
level of uniformity in the variation of the number of passages throughout the week, with a
concentration of passages between 12.8% (Tuesday) and 16.6% (Sunday), with an average
deviation of 1.1%, demonstrating a homogeneous distribution of demand.
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This research filled the gap in previous research on the use of automatic counters for
monitoring hiking trails, integrated into tourism products, but it still has the following
limitations:

1. Limitations in data validation. Despite the reliability of automatic monitoring systems,
in future studies, it would be important to carry out a parallel in-person collection of
data from passages on pedestrian routes, in situ, simultaneously, through daily sam-
pling, to determine the degree of effectiveness of the data collected by the equipment.

2. Sample limitations. This study focuses only on the network of short-route hiking
trails in the Historic Villages of Portugal, not analysing demand data observed on the
great route trails existing in the tourist product studied.

3. Limitations of demand patterns. The dynamics arising from the pre- and post-COVID-
19 pandemic may have changed the dynamics of demand in the Historic Villages of
Portugal. The lack of reliable data from the period before the start of the pandemic
limits the scope of this study, as it does not allow analysing pre-existing patterns of
the pandemic crisis.

5. Conclusions
This study analyses the trends in demand for short hiking trails in the Historic Villages

of Portugal by analysing data collected by automatic counters.
Considering the scope of the research carried out on the scale of a tourism product with

great national and international projection, there are no known previous studies that have
analysed the demand for such a complex network of hiking trails using automatic counters.

Therefore, with the aim of understanding the main dynamics and results that can be
obtained by analysing passages recorded with this type of tool, this article has made it
possible to obtain and discuss some interesting results that open the door to further research.
Among the various data analysed, it was possible to (1) determine the importance of the
hourly correction factor in the records collected by the automatic counters; (2) identify
and discuss the geographical patterns of demand for hiking trails within the Historic
Villages of Portugal tourism product; (3) identify and understand the temporal dynamics
of demand (annual, monthly, daily, and hourly); and (4) analyse the seasonality of demand
for hiking trails.

Determining and applying the correction factor to the night-time passages recorded
by the automatic counters resulted in a margin of error of 3.3% of the total for the eleven
trails analysed.

Thus, between 2020 and 2023, the trails in the Historic Villages of Portugal have reg-
istered a total of 182,845 passages, which means an average of 45,711 passages per year
and 4156 passages for each trail in the network, with those with the highest demand corre-
sponding to those with the most visits to the tourist offices installed in the corresponding
places (Monsanto, Almeida, and Piódão).

The data analysed shows that spring (between March and June) is the period with the
highest number of pedestrians in the HVP, with 49.6% of the total number of hikers, while
May has the highest level of demand. Winter, on the other hand, has a lower proportion of
verified demand.

Finally, in terms of demand patterns, it can be concluded that demand is higher at
weekends, especially in the time window between 12 noon and 4 p.m.

This research systematises the results of the demand verified in the network of short
hiking trails in the Historic Villages of Portugal, reflecting a localised analysis, and its
further development warrants more future studies, especially in determining the capacity
and assessing the conditions of each trail.
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35. Obradović, S.; Tešin, A. Hiking in the COVID-19 Era: Motivation and Post-Outbreak Intentions. J. Sport Tour. 2022, 26, 147–164.

[CrossRef]
36. Wang, Y.; Zhou, L.; Chen, H.; Wang, L.; Wu, X. Framing Memorable Hiking Tourism Experiences through Embodiment: The Case

of Mount Huangshan, China. J. Outdoor Recreat. Tour. 2024, 45, 100710. [CrossRef]
37. Kastenholz, E.; Rodrigues, A. Discussing the Potential Benefits of Hiking Tourism in Portugal. Anatolia 2007, 18, 5–21. [CrossRef]
38. Acevedo-Duque, Á.; Llanos-Herrera, G.R.; García-Salirrosas, E.E.; Simón-Isidoro, S.; Álvarez-Herranz, A.P.; Álvarez-Becerra, R.;

Sánchez Díaz, L.C. Scientometric Analysis of Hiking Tourism and Its Relevance for Wellbeing and Knowledge Management. Int.
J. Environ. Res. Public Health 2022, 19, 8534. [CrossRef] [PubMed]

39. Mayr, B.; Beck, M.; Eisenberger, L.; Venek, V.; Kranzinger, C.; Menzl, A.; Reich, B.; Hornung-Prähauser, V.; Oberhoffer-Fritz,
R.; Böhm, B.; et al. Valorization of Natural Cardio Trekking Trails Through Open Innovation for the Promotion of Sustainable
Cross-Generational Health-Oriented Tourism in the Connect2Move Project: Protocol for a Cross-Sectional Study. JMIR Res. Protoc.
2022, 11, e39038. [CrossRef]

40. Próchniak, P. Profiles of Wellbeing in Soft and Hard Mountain Hikers. Int. J. Environ. Res. Public Health 2022, 19, 7429. [CrossRef]
41. Vidal-Matzanke, A.; Vidal-González, P. Hiking Accommodation Provision in the Mountain Areas of Valencia Region, Spain: A

Tool for Combating the Depopulation of Rural Areas. J. Sport Tour. 2022, 26, 165–184. [CrossRef]
42. McCahon, S.; Brinkman, T.; Klimstra, R. Estimating Encounter Probabilities among Recreational Trail User Groups. J. Outdoor

Recreat. Tour. 2023, 42, 100614. [CrossRef]
43. Cessford, G.; Muhar, A. Monitoring Options for Visitor Numbers in National Parks and Natural Areas. J. Nat. Conserv. 2003, 11,

240–250. [CrossRef]
44. Staab, J.; Udas, E.; Mayer, M.; Taubenböck, H.; Job, H. Comparing Established Visitor Monitoring Approaches with Triggered

Trail Camera Images and Machine Learning Based Computer Vision. J. Outdoor Recreat. Tour. 2021, 35, 100387. [CrossRef]
45. Horst, L.; Taczanowska, K.; Porst, F.; Arnberger, A. Evaluation of GNSS-Based Volunteered Geographic Information for Assessing

Visitor Spatial Distribution within Protected Areas: A Case Study of the Bavarian Forest National Park, Germany. Appl. Geogr.
2023, 150, 102825. [CrossRef]

46. Jones, S.A.; Junge, A.; Dittrich, R.; Jones, S.A.; Junge, A.; Dittrich, R. Research Note: A Multi-Method Approach to Monitor
Recreational Trail Usage in Complex Spatial Settings. Open J. For. 2023, 13, 1–12. [CrossRef]

47. Wolf, I.D.; Brown, G.; Wohlfart, T. Applying Public Participation GIS (PPGIS) to Inform and Manage Visitor Conflict along
Multi-Use Trails. J. Sustain. Tour. 2018, 26, 470–495. [CrossRef]

48. Teles da Mota, V.; Pickering, C. Using Social Media to Assess Nature-Based Tourism: Current Research and Future Trends. J.
Outdoor Recreat. Tour. 2020, 30, 100295. [CrossRef]

https://doi.org/10.1007/BF02589629
https://doi.org/10.1017/S0376892999000399
https://doi.org/10.1016/j.jenvman.2006.11.021
https://www.ncbi.nlm.nih.gov/pubmed/17234325
https://doi.org/10.1179/1743282013Y.0000000076
https://doi.org/10.17221/12/2022-JFS
https://doi.org/10.3167/ajec.2023.320203
https://doi.org/10.3390/su151813908
https://doi.org/10.1016/j.jenvman.2023.119801
https://doi.org/10.3989/Pirineos.2014.169005
https://doi.org/10.3390/su14116795
https://doi.org/10.1080/13683500.2023.2245955
https://doi.org/10.1080/14775085.2022.2048683
https://doi.org/10.1016/j.jort.2023.100710
https://doi.org/10.1080/13032917.2007.9687033
https://doi.org/10.3390/ijerph19148534
https://www.ncbi.nlm.nih.gov/pubmed/35886386
https://doi.org/10.2196/39038
https://doi.org/10.3390/ijerph19127429
https://doi.org/10.1080/14775085.2022.2053563
https://doi.org/10.1016/j.jort.2023.100614
https://doi.org/10.1078/1617-1381-00055
https://doi.org/10.1016/j.jort.2021.100387
https://doi.org/10.1016/j.apgeog.2022.102825
https://doi.org/10.4236/ojf.2023.131001
https://doi.org/10.1080/09669582.2017.1360315
https://doi.org/10.1016/j.jort.2020.100295


Land 2025, 14, 61 18 of 19

49. Wilkins, E.J.; Chikamoto, Y.; Miller, A.B.; Smith, J.W. Climate Change and the Demand for Recreational Ecosystem Services on
Public Lands in the Continental United States. Glob. Environ. Chang. 2021, 70, 102365. [CrossRef]

50. Smith, I.; Velasquez, E.; Norman, P.; Pickering, C. Effect of the COVID-19 Pandemic on the Popularity of Protected Areas for
Mountain Biking and Hiking in Australia: Insights from Volunteered Geographic Information. J. Outdoor Recreat. Tour. 2023, 41,
100588. [CrossRef]

51. Venter, Z.S.; Barton, D.N.; Gundersen, V.; Figari, H.; Nowell, M. Urban Nature in a Time of Crisis: Recreational Use of Green
Space Increases during the COVID-19 Outbreak in Oslo, Norway. Environ. Res. Lett. 2020, 15, 104075. [CrossRef]

52. Alves, L.; Carvalho, P. A Dimensão Turística Do Geocaching: Uma Análise a Partir Da Rede de Geocaching de Pampilhosa Da
Serra. Rev. Tur. Desenvolv. 2022, 38, 281–296. [CrossRef]

53. Korpilo, S.; Virtanen, T.; Saukkonen, T.; Lehvävirta, S. More than A to B: Understanding and Managing Visitor Spatial Behaviour
in Urban Forests Using Public Participation GIS. J. Environ. Manag. 2018, 207, 124–133. [CrossRef]

54. Beeco, J.A.; Joyce, D. Automated Aircraft Tracking for Park and Landscape Planning. Landsc. Urban. Plan. 2019, 186, 103–111.
[CrossRef]

55. Riungu, G.K.; Peterson, B.A.; Beeco, J.A.; Brown, G. Understanding Visitors’ Spatial Behavior: A Review of Spatial Applications
in Parks. Tour. Geogr. 2018, 20, 833–857. [CrossRef]

56. Potsiou, C.; Ioannidis, C.; Soile, S.; Boutsi, A.-M.; Chliverou, R.; Apostolopoulos, K.; Gkeli, M.; Bourexis, F. Geospatial Tool
Development for the Management of Historical Hiking Trails—The Case of the Holy Site of Meteora. Land 2023, 12, 1530.
[CrossRef]

57. Creany, N.E.; Monz, C.A.; D’Antonio, A.; Sisneros-Kidd, A.; Wilkins, E.J.; Nesbitt, J.; Mitrovich, M. Estimating Trail Use and
Visitor Spatial Distribution Using Mobile Device Data: An Example from the Nature Reserve of Orange County, California USA.
Environ. Chall. 2021, 4, 100171. [CrossRef]

58. Power, D.; Lambe, B.; Murphy, N. Trends in Recreational Walking Trail Usage in Ireland during the COVID-19 Pandemic:
Implications for Practice. J. Outdoor Recreat. Tour. 2023, 41, 100477. [CrossRef]

59. Song, Y.; Lee, S.; Park, A.H.; Lee, C. COVID-19 Impacts on Non-Work Travel Patterns: A Place-Based Investigation Using
Smartphone Mobility Data. Environ. Plan. B Urban Anal. City Sci. 2022, 50, 642–659. [CrossRef]

60. Merrill, N.H.; Atkinson, S.F.; Mulvaney, K.K.; Mazzotta, M.J.; Bousquin, J. Using Data Derived from Cellular Phone Locations to
Estimate Visitation to Natural Areas: An Application to Water Recreation in New England, USA. PLoS ONE 2020, 15, e0231863.
[CrossRef]

61. Miller, A.B.; Leung, Y.-F.; Kays, R.W. Coupling Visitor and Wildlife Monitoring in Protected Areas Using Camera Traps. J. Outdoor
Recreat. Tour. 2017, 17, 44–53. [CrossRef]

62. Abildso, C.G.; Haas, V.; Daily, S.M.; Bias, T.K. Field Test of a Passive Infrared Camera for Measuring Trail-Based Physical Activity.
Front. Public Health 2021, 9, 584740. [CrossRef]

63. Rogowski, M. Monitoring System of Tourist Traffic (MSTT) for Tourists Monitoring in Mid-Mountain National Park, SW Poland.
J. Mt. Sci. 2020, 17, 2035–2047. [CrossRef]

64. Schwietering, A.; Steinbauer, M.; Mangold, M.; Sand, M.; Audorff, V. Digitalization of Planning and Navigating Recreational
Outdoor Activities. Ger. J. Exerc. Sport Res. 2024, 54, 107–114. [CrossRef]

65. Ryan, D.J.; Benton, J.S. Using Automated Active Infrared Counters to Estimate Footfall on Urban Park Footpaths: Behavioural
Stability and Validity Testing. Int. J. Behav. Nutr. Phys. Act. 2023, 20, 49. [CrossRef] [PubMed]

66. Farías-Torbidoni, E.I.; Dorado, V.; Morera, S.; Nogueira-Mendes, R. Optimizing the Use of Automatic Counters to Monitor Visits
to Protected Natural Areas: The Case Study of Montsant Natural Park, Spain. Curr. Issues Tour. 2023, 26, 3348–3363. [CrossRef]

67. Dagan, D.T.; Wilkins, E.J. What Is “Big Data” and How Should We Use It? The Role of Large Datasets, Secondary Data, and
Associated Analysis Techniques in Outdoor Recreation Research. J. Outdoor Recreat. Tour. 2023, 44, 100668. [CrossRef]

68. Granner, M.; Sharpe, P. Monitoring Physical Activity: Uses and Measurement Issues With Automated Counters. J. Phys. Act.
Health 2004, 1, 131–141. [CrossRef]

69. Pettebone, D.; Newman, P.; Lawson, S.R. Estimating Visitor Use at Attraction Sites and Trailheads in Yosemite National Park
Using Automated Visitor Counters. Landsc. Urban Plan. 2010, 97, 229–238. [CrossRef]

70. Kahler, A.; Arnberger, A. A Comparison of Passive Infrared Counter Results with Time Lapse Video Monitoring at a Shared
Urban Recreational Trail. In Management for Protection and Sustainable Development; Raschi, A., Trampetti, S., Eds.; CNR-Ibimet:
Montecatini Terme, Italy, 2008; pp. 485–489.

71. Gretzel, U.; Sigala, M.; Xiang, Z.; Koo, C. Smart Tourism: Foundations and Developments. Electron. Mark. 2015, 25, 179–188.
[CrossRef]

72. Lindsey, P.; Lindsey, G. Using Pedestrian Count Models to Estimate Urban Trail Traffic. J. Reg. Anal. Policy 2004, 34, 1–18.
73. Dorado, V.; Farías-Torbidoni, E.-I.; Morera, S. Propuesta Metodológica 360a Para La Evaluación de La Masificación En Cimas de

Montaña. Un Caso de Estudio. Pirineos 2022, 177, e070. [CrossRef]

https://doi.org/10.1016/j.gloenvcha.2021.102365
https://doi.org/10.1016/j.jort.2022.100588
https://doi.org/10.1088/1748-9326/abb396
https://doi.org/10.34624/rtd.v38i0.27484
https://doi.org/10.1016/j.jenvman.2017.11.020
https://doi.org/10.1016/j.landurbplan.2019.03.001
https://doi.org/10.1080/14616688.2018.1519720
https://doi.org/10.3390/land12081530
https://doi.org/10.1016/j.envc.2021.100171
https://doi.org/10.1016/j.jort.2021.100477
https://doi.org/10.1177/23998083221124930
https://doi.org/10.1371/journal.pone.0231863
https://doi.org/10.1016/j.jort.2016.09.007
https://doi.org/10.3389/fpubh.2021.584740
https://doi.org/10.1007/s11629-019-5965-y
https://doi.org/10.1007/s12662-023-00927-1
https://doi.org/10.1186/s12966-023-01438-w
https://www.ncbi.nlm.nih.gov/pubmed/37098627
https://doi.org/10.1080/13683500.2022.2119551
https://doi.org/10.1016/j.jort.2023.100668
https://doi.org/10.1123/jpah.1.2.131
https://doi.org/10.1016/j.landurbplan.2010.06.006
https://doi.org/10.1007/s12525-015-0196-8
https://doi.org/10.3989/pirineos.2022.177003


Land 2025, 14, 61 19 of 19

74. Xu, F.; Nash, N.; Whitmarsh, L. Big Data or Small Data? A Methodological Review of Sustainable Tourism. J. Sustain. Tour. 2020,
28, 147–166. [CrossRef]

75. Natário, M.; Melo, A.; Biscaia, R.; Rocha, P.; Santos, C.; Ferreira, A.; Dias, D.; Gomes, G.; Azevedo, G.; Duarte, R.; et al. O
IMPACTO DO TURISMO DAS ALDEIAS HISTÓRICAS DE PORTUGAL: UM QUADRO DE ANÁLISE. Finisterra 2019, 54, 21–36.
[CrossRef]

76. Boura, I. Património e Mobilização Das Comunidades Locais: Das Aldeias Históricas de Portugal Aos Contratos de Aldeia. Cad.
Geogr. 2004, 21/22, 115–126. [CrossRef] [PubMed]

77. Lousada, M.A. Antigas Vilas, Aldeias Velhas, Novas Aldeias. A Paradoxal Identidade Das Aldeias Históricas de Portugal. In
Turismo, Inovação e Desenvolvimento; Centro de Estudos Geográficos: Lisboa, Portugal, 2008; pp. 143–174.

78. Reis, P.; Baltazar, M.d.S. Mobilidade e Diferenciação Dos Espaços de Lazer e de Turismo: Perceções Dos Visitantes e Dos Residentes
de Um Destino Turístico Do Interior. Forum Sociológico 2020, 36, 57–65. [CrossRef]

79. Silva, L. Casas No Campo. Etnografia Do Turismo Rural Em Portugal; Instituto de Ciências Sociais: Lisboa, Portugal, 2009.
80. Gregório, M.J. Lugares, Redes e Atores: O Papel Das Ruínas Na Rede Das Aldeias Históricas de Portugal. Ph.D. Thesis,

Universidade do Minho, Braga, Portugal, 2019.
81. Reis, P. Turismo, Planeamento e Desenvolvimento Regional—Estratégias de Intervenção Para a Rede Das Aldeias Históricas de

Portugal. Ph.D. Thesis, Universidade de Coimbra, Coimbra, Portugal, 2017.
82. Daniels, M.J.; Liu, H.-L.; Powers, S.L. Infrared Visitor Counts: Data Validation and Algorithm Development. Curr. Issues Tour.

2024, 1–5. [CrossRef]
83. Ferreira da Silva, R.; Macedo, M.; Conceição, J. A Pandemia de COVID-19 Em Portugal: Evolução, Vacinação e Farmacovigilância.

[RMd] RevistaMultidisciplinar 2022, 4, 135–154. [CrossRef]
84. Tomás, P.M.C.; Alves, L. Pedestrianismo, Festivais de Caminhadas e Turismo de Natureza. O Exemplo Do Pampilhosa Da Serra

Walking Weekend. Cad. Geogr. 2021, 43, 25–38. [CrossRef] [PubMed]
85. Tovar, Z. Pedestrianismo, Percursos Pedestres e Turismo de Passeio Pedestre Em Portugal. Master’s Thesis, Escola Superior de

Hotelaria e Turismo do Estoril, Estoril, Portugal, 2010.
86. Rodrigues, Á. Trilhos Pedestres e Turismo: Análise Exploratória Ao Mercado Dos Trilhos Pedestres Em Portugal. Master’s Thesis,

Universidade de Aveiro, Aveiro, Portugal, 2004.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1080/09669582.2019.1631318
https://doi.org/10.18055/Finis14861
https://doi.org/10.14195/0871-1623_23_10
https://www.ncbi.nlm.nih.gov/pubmed/17146214
https://doi.org/10.4000/sociologico.9187
https://doi.org/10.1080/13683500.2024.2364758
https://doi.org/10.23882/rmd.22090
https://doi.org/10.14195/0871-1623_43_2
https://www.ncbi.nlm.nih.gov/pubmed/39673003

	Introduction 
	Materials and Methods 
	Research Area 
	Data Collection 
	Data Analysis 

	Results 
	Primary Data and Correction Factor 
	Geographical Demand Patterns for Hiking Trails in Historical Villages of Portugal 
	Temporal Analysis of Demand for Hiking Trails 
	Trends in Seasonality of Demand 
	Favourite Dy of the Week 
	Time of Passage Through Automatic Counters 

	Discussion 
	Conclusions 
	References

