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In brief – 

The "Discovering the Aquifer" program is a citizen science initiative targeting schools in the 
Campina de Faro aquifer system, aimed at engaging the school community in groundwater 
quality and quantity monitoring. Over two academic years, the program includes five key 
activities: identifying boreholes for monitoring, designing data collection protocols, conducting 
training sessions, performing groundwater analysis, and engaging in data analysis and 
sustainability discussions related to climate change. 

The project seeks to enhance collaborative learning between students and the university, 
empowering participants with knowledge and tools to understand aquifer pressures and 
climate change adaptation strategies. A public monitoring network exists, but the program 
aims to address uncertainties surrounding the aquifer's vulnerability and the community's 
adaptive capacity. 

Implementation involves initial outreach through videos and presentations, followed by student 
activities that include surveys assessing prior knowledge and environmental concern. Hands-
on training sessions at the University of Algarve provide practical experience, and monthly 
groundwater analysis is conducted by students. Currently, approximately 200 students and 18 
teachers from five schools are involved, with various training sessions completed, while future 
sessions will focus on data analysis and reflections on sustainability. 

 

This document should be cited as follows :  

Souss V., Romero M., Varanda M and Nunes L (2024) Citizen science Egroundwater working paper 
17,  pages. Available at https://egroundwater.com 
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Citizen science activities  
in the Campina de Faro case-study:  

Schools Program “À Descoberta do Aquífero” 
(Discovering the Aquifer) 

 

Introduction 

The program “Discovering the Aquifer” is a citizen science monitoring project focused on the 
schools located in the Campina de Faro aquifer system. The main goal of the program is to 
mobilize the school community to actively participate in the groundwater quality and quantity 
monitoring, through an interdisciplinary educational program. It is intended to qualify and 
empower the school community promoting their contribution to the aquifer protection and give 
them the required tools (knowledge and technology) to understand the pressures on the 
groundwater and possible strategies for adapting to climate change. 

The interdisciplinary educational program was designed to last for two academic years 
interdisciplinary educational program and encompasses five main activities: 

1) identification of boreholes within the scholar community to set the monitoring points 
(boreholes can be from students or relatives, teachers and staff houses who are willing 
to participate in the program. 

2) design of data collection protocols adapted to the different disciplines of interested 
teachers. 

3) training sessions for data collection and distribution of analysis kits. 
4) groundwater monitoring and analysis by students. 
5) sessions for data analysis and reflection on future scenarios aimed at sustainability of 

the territory in the face of climate change. 

Objective 

Main Objective: to foster collaborative learning between the school community and the 
university about aquifer functioning and trends. 
Specific objectives: 

• To capacitate and empower the school community for their active participation in the 
aquifer protection. 

• Provide tools (knowledge and technology) to understand the pressures on the aquifer, 
and possible adaptation strategies to climate change. 

Although a public monitoring network already exists, there is great uncertainty as to the 
vulnerability of the aquifer system, both with respect to the ability of the aquifer to withstand 
future pressures, as well as the ability of the population to manage and adapt to climate 
variability. As citizen science project, the involvement of the school community will help answer 
the following global research question: “What is the aquifer system current and future 
vulnerability to the pressures of water use and climate change?” 
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Methodology 

The execution of the program is divided in 2 stages, implementation, and students’ activities. 
The methodology followed for the implementation stage is showed in Figure 1. During this part 
of the process several meetings were held between the eGW Portuguese team and the 
teachers from the schools that willing to participate in the program. All the actions to be 
developed with the students were approved by the schools committee, and students must 
present guardians authorization to participate in the program. 

 

 
Figure 1. Implementation stage methodology. 

 

After completing the implementation part of the process, the activities with the students begin. 
The methodology adopted for those activities is described in Figure 2. The activities that 
include sessions were developed by the researchers of the eGROUNDWATER Portuguese 
team. The “Groundwater monitoring and analysis at schools” was developed by the 
participating teachers with the students during the classes and the data is shared with 
eGROUNDWATER through an online form. 
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Figure 2. Students’ activities process. 

Results 

▪ Implementation stage: 

To initiate the communication with the schools and to present the program “Discovering the 
Aquifer”, a video was made about the importance and the pressures of groundwater, focusing 
on Campina de Faro aquifer (1- Introduction to the program 'Discovering the Aquifer' 
(Subtitled) - YouTube). The video was sent to the schools together with a document describing 
the proposed program (Annex 1) in the presentation mail (Figure 1, Step 1). For meetings that 
took place later in the schools that agreed to participate in the program, a PowerPoint 
presentation (Annex 2) was prepared to be showed to the teachers and students guardians 
(Figure 1, Steps 2 and 3). A protocol model was elaborated (Annex 3) and signed between 
each school and eGROUNDWATER (Figure 1, Step 4) and a document for students 
guardians’ authorization was also prepared. 

▪ Students’ activities stage: 

Before the first activity is carried out, the students are asked to complete two surveys, “Prior 
Knowledge Check” were the previous knowledge on groundwater is assessed, and the “New 
Ecological Paradigm (NEP)” used to measure the environmental concern of a group of 
persons (Figure 2). Both surveys will be done again at the end of the activities to understand 
if there was any knowledge acquisition by the participating students or change regarding 
environmental concern. An example of “Prior Knowledge Check” survey can be found in Annex 
4, and NEP is further developed in chapter 3. 

The first activity takes place in schools and is the students' first contact with the "Aquifer 
Discovery" programme and the eGROUNDWATER project (Figure 2), so a PowerPoint 
presentation has been prepared (Annex 5) to be presented by the team. In this first session 
the quality kits (Figure 3) and the DIY (do it yourself) level probes (Figure 4) that will be made 
and used by the students to analyse the water are also presented. A video demonstrating the 
process of making the probe can be found at (THE WATER PROBE (canva.com)). 

https://www.youtube.com/watch?v=s0AsjBhadgM
https://www.youtube.com/watch?v=s0AsjBhadgM
https://www.canva.com/design/DAEx3HY2QjE/DaTDxcueCww8iQfRiA1CXQ/watch?utm_content=DAEx3HY2QjE&utm_campaign=designshare&utm_medium=link&utm_source=publishsharelink
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Figure 3. Quality Kit distributed to the students, a) stripes for pH measurements, b) stripes for nitrates 

measurements and c) label with the colour codes for pH and nitrates measurements and QR code linked to 
informative and training videos. 

 

 
Figure 4. DIY level probe. 

 

The second activity “Capacity and training session at University of Algarve” encompassed a 
demonstration of aquifer systems functioning using a physical model and training (Figure 5). 
The training took place at the borehole of the University of Algarve, which is also located within 
the Campina de Faro aquifer area. The students learn and measured water level in boreholes 
using a commercial probe and the DIY probe. Collected groundwater and performed the 
quality analysis using the “Quality Kit” and using laboratory and field equipment’s. 
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Figure 5. Capacity and training session at the University of Algarve. 

 

The third activity (Figure 2) encompasses the groundwater analysis by the students at their 
schools. The boreholes owners collect the groundwater samples, take them to schools and 
the students analyse it using the kits (Figure 6). The data are collected using an online form, 
were the students have to insert the following records: data, user code, borehole code, pH 
value, nitrates value, colour and observations (https://forms.office.com/e/emw4fwTRWC). 
This activity takes place once a month until the end of the program.  

https://forms.office.com/e/emw4fwTRWC
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Figure 6. Groundwater monitoring and analysis at Montenegro school. 

 

The last activity encompasses the sessions for data analysis and reflection (Figure 2). This 
activity is not yet underway, it will start at the end of the school year when the monthly water 
analysis are finished. 

In this activity were involved 5 schools, approximately 200 students and 18 teachers. At this 
moment were executed 5 Capacity and Training sessions at University of Algarve, 5 Capacity 
and Training sessions at schools and 8 training and follow-up sessions also at schools. 

 


