


Threats and challenges to biodiversity and ecosystem

conservation from an eScience perspective

Leveraging Digital Technology and Analytics for 

Sustainable Management of Regions in National 

Parks: The Case of Smart Poqueira

Urriza, Julián Ignacio
Delgado-Márquez, Blanca Luisa 
Bolaños-Martinez, Daniel
Aragón-Correa, Juan Alberto 



Threats and challenges to biodiversity and ecosystem

conservation from an eScience perspective

Introduction

• Threat of tourist activity in environmentally 

vulnerable areas.

• Smart Poqueira Project: Improving 

management and sustainability of Sierra 

Nevada Natural Park.

• Utilization of digital technology and big data 

to mitigate negative impacts of tourism and 

promote sustainable tourism.
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What is Smart 

Poqueira?
• Innovative project by the University of Granada.

• Utilization of a network of smart sensors to collect 

real-time data.
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What is Smart 

Poqueira?
• Vehicle mobility cameras to measure 

traffic flow and tourist behavior.

• Flow sensors in urban areas to record 

the number of people and concentration 

in the central square.

• Sensors in establishments and waste 

containers to monitor entry/exit flows and 

waste generation.
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Objetives

• Apply the travel cost method to assess the environmental value of Sierra 

Nevada National Park. 

• Obtain detailed information about visitor profiles and analyze their influence

on responses and preferences.
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Methodology

• Design of questionnaires and 

personal interviews with visitors. 

• Integration of survey data and 

tracking camera data. 

• Application of the individual travel

cost method (ITC) to calculate

travel costs and evaluate

environmental impacts.
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Individual travel cost method

Analysis of visitor data on an individual 

basis: 

1. Use of regression and Poisson model.

2. Incorporation of variables such as 

gender, income, age, origin, education, 

employment status, and overnight 

stays.

3. Consumer surplus

4. Total recreational value
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Results
Descriptive analysis of visitors:

• Gender: Male: 57.49%

Female: 42.51%

• Education: Seconcary education: 75.36%

• Occupation: Employees: 65.70% 

• Age: 20-39: 58.94%.

• Presence of children: Without children: 75%

• Monthly income: More than €2000: Over 70%
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Results
Individual travel cost method

• Estimated coefficients of the Poisson 

regression model.

• Significant variables: travel cost, population, 

and gender (male). 

• Average consumer surplus per individual and 

per trip: €46.52.

• Total valuation of the park: €513,301.68.
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Conclusions and Applications of Travel

Cost Method

• Valuable for valuing recreational areas, 

understanding travel costs

• Estimate fees, evaluate investments, conduct

data analysis

• Essential for decision-making, strategic

planning

• Improve visitor experience by understanding

costs
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Discussion, Limitations, and Future 

Work

• Insights from evaluating recreational value and visitor

opinions

• Explore alternative methodologies, expand sample, use 

machine learning

• Limitations in models and sample highlight need for

comprehensive understanding

• Include additional variables, diverse evaluation methods for

capturing visitor aspects
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