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1 Introduction 
This deliverable summarizes the result of tasks 6.2 et 6.3. described in box 1 below.  

Box 1: Description of tasks 6.2 and 6.3  

Task 6.2. Capacity building for cost-effective groundwater data collection. Led by BRGM, based on 

results of WP2, WP3 and WP4, we will develop a training program on how to develop a participatory 

groundwater monitoring program. This program will deal with technical aspects of groundwater 

monitoring as well as social aspects associated with citizen science. It will target water managers (local 

government, water agencies). The training program will be tested through one workshop in Morocco and 

one in France. The training material will then be made available on internet. Material will be translated to 

Spanish and Portuguese by each case study lead partner and it will be presented in D6.2 incorporating 

users’ feedback. 

Task 6.3. Capacity building in tools and participatory approaches for sustainable groundwater 

management. Led by CIRAD, eGROUNDWATER will deliver trainings in facilitation tools and methods to 

help engage stakeholders (water managers, representatives of users’ associations, and consultants 

involved in supporting processes toward implementation of EIS for groundwater management) in the use 

of enhanced information systems and citizen science. The training will focus on 1) facilitation tools and 

methods, including serious games, participatory scenario planning; 2) strategies to integrate these new 

information systems in current institutions, and 3) techniques to co-create at the institutional (case study 

and country level) new institutional frameworks better adapted to these new EIS for sustainable 

groundwater management. A first training will be run, in English and Spanish, in Spain. A second training 

will replicate this training, this time in French, in Morocco. Resulting training materials will be presented 

in D6.2 after incorporating users’ feedback 
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2 Training material and activities on 
participatory groundwater monitoring 

2.1 Objectives 

This section provides guidelines on how to organize a training session on Participatory groundwater 

monitoring, as well as material that can be used to prepare and run the session. This is not a 

“turnkey” course but rather a list of suggestions, information sources and description of activities 

that can be used by a professional trainer to develop his/her own training program. We propose 

ideas on the topics that should be covered in such a training session and provide a lot of information 

sources, available on the project we site on internet, that can be used to prepare the session. The 

trainer can draw on this material according to the needs of his students and the duration of the 

course. 

2.2 Getting started 

To get the course off to a practical start, we propose an introductory activity lasting around 3 hours. 

The aim is to introduce trainees to the issues involved by exploring a number of real-life cases (see 

Table 1), which have been described in the form of working papers as part of the eGROUNDWATER 

project. This activity will take place in two parts:  

Part 1: Group work (60 minutes). Trainees are divided into small groups of 2 or 3, with each group 

receiving one of the working papers briefly presented in the table below. They are then asked to:  

1. Familiarize themselves with the case study described in the working paper, consulting if 

needed additional resources listed in the referenced (15 minutes). 

2. Answer the questions posed in the fact sheet (box 2) and discuss to collectively identify the 

strengths and weaknesses of the case study (30 minutes). 

3. Prepare a presentation of the case they have just studied to the other groups (second part), 

highlighting what they consider to be its strengths and weaknesses (15 minutes). 

Second part: pooling and discussion (1h30 to 2 hours, depending on number of participants) 

4. Each group presents the case it has studied, based on its response to the worksheet 

presented. Group members highlight the strengths and weaknesses of the case studied, 

make recommendations for improvement, and identify possibilities for implementation in 

contexts with which they are familiar. Each presentation is followed by a series of questions 

and answers. The trainer should be familiar with the case studies to ensure that there is no 

misunderstanding within the groups.  

5. At the end of the group presentations, the trainer asks the participants to rank the 

experiences presented in order of preference, with a view to their possible application in 

their own work contexts. The result of this prioritization serves as the basis for a final 

discussion.  

 

https://egroundwater.com/fr/reference-case-studies/
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Table 1: Brief presentation of case studies proposed to trainees. 

Case study Summary Ref* 

 

Participatory 

groundwater 

quality 

monitoring at 

village level in 

Lebanon 

In this project, university staff trained citizen scientists to perform groundwater quality 

testing at village level, in southern Lebanon. The information they produced helped 

volunteers identifying drinking water contamination sources and proposing remedial 

actions. A water committee composed of volunteers was established to continue water 

quality testing. It however stopped functioning after a few years, due to lack of funding, 

conflict with the municipality and declining motivation. 

Access the working paper here  

WP1 

 

Participatory 

groundwater 

monitoring 

using a mobile 

phone 

application in 

South Africa 

In this project, researchers develop and test a mobile phone application, which can be 

used to locate and describe boreholes and monitor groundwater levels over time. Data 

collected are stored in an online database accessible to users. One of the main 

innovations of the application lies in the data quality assurance approach, which relies 

on a dynamic system of user star rating reflecting confidence that can be placed in the 

data they provide. The App is also designed to provide incentives for consultants to 

upload the data they collect, through a system of data credit reflecting their contribution 

to the system and determining how much data they can download in return. The 

application has been successfully tested on a local pilot study, with a small group of 

volunteers, but questions remain concerning the possibility to upscale it at regional, basin 

or national level. 

Access the working paper here 

 

 

Community 

monitoring of 

groundwater 

salinity in South 

Australia 

In South Australia, the Department for Environment and Water (DEW) is responsible for 

the monitoring and management of water resources. In areas of intense irrigation, 

salinity samples were collected by DEW staff when they visited each licenced well to 

collect a meter reading. This method of sampling ceased when irrigators were able to 

submit meter readings to an online portal and DEW staff no longer visited the wells. In 

response, DEW moved to a community monitoring strategy relying on direct involvement 

of users in sample collection. This community monitoring was first deployed in a pilot 

project in an important wine production region, the McLaren Vale, where rising 

groundwater salinity could pose a threat to wine grape yield and quality. The benefits of 

community monitoring include improved hydrogeological understanding, better 

groundwater management and groundwater users that are better informed about 

sustainable water use to make decisions about their future water security. The program 

was then extended to another important wine producing area – the Barossa Valley 

  Access the working paper here  

 

Monitoring 

nitrate water 

pollution by a 

citizen network 

led by 

GreenPeace 

In Spain, a citizen network was initiated by Greenpeace, with the aim of monitoring 

nitrate pollution in water. The network was created after suspicion of high nitrate 

amounts in waters due to intensive agriculture. It relies on the active engagement of local 

citizen collectives, associations and volunteers, who collect data with a measuring device. 

Nearly 800 measures were taken in 2021, and these results are publicly displayed online. 

Overall the initiative has been a success, and over time, Greenpeace hopes to make the 

network more independent, by preparing information and providing training. 

Access the working paper here 

 

 

This case presents a community monitoring intervention implemented in 120 

communities in Ceará (Brazil) by a team of researchers. The case provides a description 

of the process used to set up the community monitoring scheme, which included training 

 

https://egroundwater.com/download/25/working-papers/1661/%f0%9f%87%ac%f0%9f%87%a7-wp01-participatory-groundwater-quality-monitoring-in-lebanon.pdf
https://egroundwater.com/download/25/working-papers/1662/%f0%9f%87%ac%f0%9f%87%a7-wp02-participatory-groundwater-monitoring-using-a-mobile-phone-application-in-south-africa-potchestroom.pdf
https://egroundwater.com/download/25/working-papers/1664/%f0%9f%87%ac%f0%9f%87%a7-wp05-community-salinity-monitoring-in-south-australia.pdf
https://egroundwater.com/download/25/working-papers/1669/%f0%9f%87%ac%f0%9f%87%a7-wp11-monitoring-nitrates-water-pollution-by-a-citizen-network-in-spain-led-by-greenpeac.pdf
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Case study Summary Ref* 

A community 

monitoring 

experiment in 

Cearasa Brazil 

workshops and the distribution of low-cost monitoring devices. The case was not entirely 

successful and participation to the community program remained relatively modest in 

comparison with the initial objectives. As a result, by providing a detailed description of 

the process used to involve communities this case-study unveils the difficulties involved 

in setting-up community monitoring, pointing to key lessons learnt. It also provides a 

summary of the potential impacts of community monitoring interventions as suggested 

by a meta-analysis that joined the results of this intervention with other five 

implemented in other countries. 

Access the working paper here 

 

Managing 

groundwater 

recharge and 

sustainable use 

through village 

level 

intervention 

This report describes a groundwater community monitoring and management project 

implemented in two Indian states. Volunteer farmers were trained and enrolled in a data 

collection program that allowed better understanding hydrogeological processes and the 

effect of artificial recharge infrastructure. Volunteers played a crucial role in the interface 

between researchers and village communities and were significant change agents. A 

mobile phone application was developed and used to facilitate data collection. Improved 

understanding of groundwater issues led to the emergence of willingness to improve 

groundwater management, the development of new management rules and the 

establishment of groundwater cooperative aiming at optimizing groundwater use and 

recharge 

Access the working paper here 

 

* : The full series of 14 working papers (WP) is accessible on the project website at https://eGROUNDWATER.com  

 

Box 3: fact sheet to be used by trainees to describe their case study  

    Please answer the following questions after having read the working paper:  
 

Factual description of the approach adopted in the case studied 

 Nature of data collected?   

 Who are the volunteers involved in data collection?   

 Describe technical devices used to collect groundwater 

data 

 

 What is the purpose of the approach? What institutional 

framework (formal or informal) does it fit into? 

 

 Who runs the approach and the information system? 

What is the role of the other players involved? 

 

   

Results obtained 

 Describe data produced and relevance for GW knowledge 

or management 

 

 Describe the contribution and commitment of the 

volunteers 

 

 How was data collected used?   

Your opinion 

 Strength of the approach presented in this case study ?   

 Weaknesses ?   

 Your recommendations to improve ?   

https://egroundwater.com/download/25/working-papers/1673/%f0%9f%87%ac%f0%9f%87%a7-wp15-a-community-monitoring-experiment-in-ceara-brazil.pdf
https://egroundwater.com/download/25/working-papers/1674/%f0%9f%87%ac%f0%9f%87%a7-wp16-managing-aquifer-recharge-and-sustaining-groundwater-use-through-village-level-intervention.pdf
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 How could this approach be implemented in a context you 

are familiar with? Please describe it as a scenario.   

 

2.3 Discovering technical monitoring tools  

 

2.3.1 Low-cost tools to measure groundwater levels 

The following resources (video and papers) describe different tools and techniques that can be used 

by non-expert observers (users or citizen) to measure groundwater levels. This material can be used 

by the facilitator to demonstrate the different tools available to non-experts; or by trainees to 

discover the tools by themselves. 

Short description Resource 

How to monitor groundwater level using a electric sounder?  

These videos shows how to conduct a groundwater level 

measurement using a standard groundwater level probe. This device 

is also called electric water level tape. The underlying principle is 

straightforward: upon water contact, an electrical circuit is closed at 

the probe tip, which triggers a light and/or buzzer at the tape reel. 

These water level tapes usually cost between 500 and 800 €. 

Watch video 

 

Low-tech, low-cost devices to measure groundwater levels 

Purchasing multiple electric sounders for a community science 

project may be not always be possible This paper presents a range of 

low-tech and low-cost alternatives. They basically consist in devices 

that can be attached to an ordinary measuring tape. One of the 

simplest tools is the plopper (also known as popper), a cylinder with 

a concave bottom that emits a “plop” sound when impacting on the 

water surface. 

Read paper 

 

Access the paper here.  

Measuring groundwater level in a well using a simple sound-

emitting device illustrated with a video.  

Watch video 

 

https://ngwa.onlinelibrary.wiley.com/doi/10.1111/gwat.13287
https://www.youtube.com/embed/NPTjK-BP4rc?feature=oembed
https://ngwa.onlinelibrary.wiley.com/doi/10.1111/gwat.13287
https://www.youtube.com/embed/-ozWwrK_Z0A?feature=oembed
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Short description Resource 

Using a pressurized airline to measure groundwater levels in a well  

These two videos present a low-cost method for measuring the water 

level in his well. It involves installing a rigid, pressure-resistant 

aluminum PEX tubing, which makes it easy to insert into the well. A 

pressure gauge and valve are attached to the top of the tube, and a 

length of tube greater than the depth of water above the surface is 

lowered into the well or borehole. The pipe is thus immersed by 

several meters. The water level in the tube is the same as in the well.  

With the device installed, the measurement can be taken as follows. 

Connect a bicycle pump to the valve at the top of the tube and pump 

to increase pressure. The pressure stabilizes as the air exits from the 

base of the tube. The equilibrium pressure in the tube (displayed on 

the manometer) is proportional to the height of water between the 

bottom of the tube and the surface of the water. All you need to know 

is the total length of the tube to deduce the depth of water in the 

well. 

Watch video 

 

 

Make your own ground water level probe!  

This south African video shows how you can make your own electric 

groundwater level probe, using a simple electric wire, a Voltmeter 

and a measuring tape. Although not very convenient, this perfectly 

does the job if you only measure once in a while and if groundwater 

is not too deep.  

Watch video 

 

Find the water depth in your well or borehole using your 

smartphone !  

This video explains how you can simply estimate the depth of water 

by recording the echo of a sound on the water. You will need to use 

basic mathematics formulae but you will certainly love unlocking this 

mystery ! Now if you like it, you will also be able to find devices on 

the market place which use this physical principle (see next video!) 

Watch video 

 

Commercial well sounder using sound waves  

This video presents one of the commercial devices using the sound 

waves to measure groundwater depth in a well. It should work up to 

2000 feet deep but beware of possible sound interferences if you well 

is cluttered with electric wires, pipes and pump. It is then 

recommended to install a separate small pipe which will be used to 

carry out the measurements.  

Watch video 

 

https://www.youtube.com/embed/FwwGv9hijUQ?feature=oembed
https://www.youtube.com/embed/yLFUjxjYFmw?feature=oembed
https://www.youtube.com/embed/tLf92epZE8U?feature=oembed
https://www.youtube.com/embed/0wtUyLwHNRQ?feature=oembed
https://www.youtube.com/embed/eNMeeak-cGA?feature=oembed
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Short description Resource 

Using pressure transducers with data loggers.  

An alternative to manual measurements consists in installing in your 

monitoring wells pressure sensors with data loggers that will 

automatically measure groundwater levels at a given time step 

(hourly, daily). This will save your volunteers a lot of time and allows 

you having higher measurement frequency. You can still train your 

volunteers to collect the data from the device and send them to you 

-another way of involving citizen or users in your monitoring effort. 

There are many different types of data loggers, many companies 

producing them – the brand shown in this video is just one of these 

Watch video 

 

 

2.3.2 Low-cost tools to measure groundwater quality  

Citizen and groundwater users can also be involved in groundwater quality monitoring. This can be 

done through two different approaches: the first one consists in requesting volunteers to take water 

samples, following a specific protocole, and sending them to the scientific team who will perform 

the chemical analysis in a lab. The second approach consists in training volunteers so that they can 

conduct semi-quantitative chemical analyses on site, using test kits or simple sensors. This second 

approach is particularly relevant where volunteers are directly concerned by water quality, e.g. 

domestic well owners. The following videos provide resources to discover the different types of test 

kits as well as illustrations of real experiments.  

Training activity: the training facilitator can ask his trainees to watch those videos and then propose 

a program aiming at monitoring groundwater quality. Programs proposed by trainees will 

clearly describe: (1) the cas setdu they are thinking of, what causes the groundwater quality 

problem (pollution source) and what are the related environmental, health and economic 

impacts; (2) how can additional information inform GW management decision, which actions 

can be taken using that information, how will this improve the wellbeing of the volunteers 

and their community; and (3) who should be involved in the monitoring activities, who is 

coordinating the program, what are the technical difficulties anticipated. Each proposal can 

be developed in small groups and then presented to the entire group for collective 

discussion.  

A citizen science program aiming at monitoring stream water quality 

in Kentuky (USA) 

This video presents a 20 years long experiment in which 40 volunteers 

are regularly making on site water quality measurements. This 

approach culd easily be transposed to groundwater quality 

monitoring.  

Watch video 

 

https://www.youtube.com/embed/IhBEJ1pjwgs?start=12&feature=oembed
https://www.youtube.com/embed/zyAAQbsJsD0?feature=oembed
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Understanding groundwater quality through a private well 

monitoring program in Wisconsin, USA (45 minutes).  

Kevin Masarik from UW-Extension provides an overview of 

groundwater monitoring approaches. Incorporating lessons learned 

from his work with communities across Wisconsin, he provided 

examples of different monitoring approaches. Much of the 

presentation focuses on key strategies to consider when designing 

and implementing a groundwater monitoring program to fit local 

needs and future concerns. 

Watch video 

 

 

2.3.3 Discover high tech smartphone-based tools  

Smartphones can also be used to perform chemical measurements using embedded sensors. The 

two following scientific articles illustrates two different technological approaches. The proposed 

training activity is the following: participants are split in small groups, each one receiving one of the 

papers. They are asked to develop a scenario depicting a groundwater quality monitoring program 

using the tools presented in the papers. Scenarios are then presented in 10 minutes to the entire 

group.  

 

Low-Cost, Robust, and Field Portable Smartphone Platform Photometric Sensor for Fluoride Level Detection in 

Drinking Water.  (by Hussain et al, published in Analytical Chemistry, Vol 89, 1 – 2001)                Read paper   

Groundwater is the major source of drinking water for people 

living in rural areas of India. Pollutants such as fluoride in 

groundwater may be present in much higher concentration 

than the permissible limit. Fluoride does not give any visible 

coloration to water, and hence, no effort is made to remove or 

reduce the concentration of this chemical present in drinking 

water. This may lead to a serious health hazard for those 

people taking groundwater as their primary source of drinking 

water. Sophisticated laboratory grade tools such as ion 

selective electrodes (ISE) and portable spectrophotometers are 

commercially available for in-field detection of fluoride level in drinking water. However, such tools are generally 

expensive and require expertise to handle. In this paper, we demonstrate the working of a low cost, robust, and 

field portable smartphone platform fluoride sensor that can detect and analyze fluoride concentration level in 

drinking water. For development of the proposed sensor, we utilize the ambient light sensor (ALS) of the 

smartphone as light intensity detector and its LED flash light as an optical source. An android application “FSense” 

has been developed which can detect and analyze the fluoride concentration level in water samples. The custom 

developed application can be used for sharing of in-field sensing data from any remote location to the central water 

quality monitoring station. We envision that the proposed sensing technique could be useful for initiating a fluoride 

removal program undertaken by governmental and nongovernmental organizations here in India. 

Tools for water quality monitoring and mapping using paper-based sensors and cell phones  

(by C Sicart et al, 2015 – Water Research Vol 70).  

 

https://www.youtube.com/embed/nuCr2iGc36s?feature=oembed
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This paper describes a combination of paper-based sensors and 

a novel smart-phone application for on-site quantification of 

colorimetric readouts as an ultra-low cost solution to monitoring 

water quality. The system utilizes a paper-based analytical 

device (mPAD) that produces a colorimetric signal that is 

dependent on the concentration of a specific target; a cell phone 

equipped with a camera for capturing images of two mPADs e 

one tested with a water sample and the other tested with clean 

water that is used as a control; and an on-site image processing 

app that uses a novel algorithm for quantifying color intensity 

and relating this to contaminant concentration. The cell phone 

app utilizes a pixel counting algorithm that performs with less bias and user subjectivity than the typically used lab-

based software, ImageJ. The use of a test and control strip reduces bias from variations in ambient lighting, making 

it possible to acquire and process images on-site. The cell phone is also able to GPS tag the location of the test, and 

transmit results to a newly developed website, WaterMap.caTM, that displays the quantitative results from the 

water samples on a map. We demonstrate our approach using a previously developed mPAD that detects the 

presence of organophosphate pesticides based on the inhibition of immobilized acetylcholinesterase by these 

contaminants. The objective of this paper is to highlight the importance and potential of developing and integrated 

monitoring system consisting of mPADs, cell-phones and a centralized web portal for low-cost monitoring 

environmental contaminants at a large-scale. 

 

2.3.4 Make your own probe! 

A possible activity that can be incorporated in a training program is the construction of an electric 

probe. This can be done in less than two hours without specific skills, provided the training facilitator 

has done it before and if he provides the required material and guidance. The construction of a 

probe follows the following steps (designed by Luis Nunes, University of Algarve):  

Step 1: preparation of the electronic circuit 
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Step 2: Preparation of the probe itself 

The following illustrations explain how to develop the probe in ten steps, with the materials listed 

below: 
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2.4 Using smartphone applications 

The use of a smartphone application is almost unavoidable when setting up a citizen science or 

community monitoring program. The application will notably allow volunteers to communicate the 

observations or measurements they make on the ground to the system manager. It also allows 

collecting metadata, such as the exact location of the measurement (GPS), the date and the 

identification of the volunteer communicating data.  

We provide below some resources to discover the different approaches and tools that can be used 

to develop a mobile phone application for collecting groundwater related data. The two first 

videos present tools that can be used to self-develop a simple mobile application, using open-source 

tools. The three next videos present the smartphone application that was developed by the 

eGROUNDWATER project (market solution).  

Field surveys with QGIS, Mergin and Input 

Input is a simple survey app allowing users to capture data in field. 

Forms and data preparation can be done in QGIS software and 

synchronised with the Input app using the Mergin plugin and 

repository. This course will introduce you to the Input app, Mergin 

repository and related QGIS plugin. The course webpage contains 

QGIS tutorial data and a video.  

Access the open course on line here 

Watch video 

 

Field survey with ODK 

This is the first in a series of videos designed to help you learn the 

fundamentals of Open Data Kit (ODK) and mobile data collection. 

These videos may be helpful for researchers, students or anyone else 

who may wish to carry out data collection using mobile devices.  

This video covers:• What is ODK? • Why use it? • Some terminology 

and key words. • An overview of the process of using ODK for mobile 

data collection. • ODK aggregators and how to choose one. It then 

provides access to other videos. 

Watch video  

 

Field survey with Solstice (mWater) 

Learn to create and deploy surveys in Solstice, a free data 

management platform for low-resource regions where you can 

collect, clean, manage, analyze and share data at any scale. There are 

large numbers of applications to the water sector. The tool can easily 

be used to conduct well / boreholes census for instance.  

Watch video  

 

eGROUNDWATER smartphone application: presentation 

The eGROUNDWATER research project developed a smartphone 

application that can be used to produce and share information useful 

for monitoring groundwater conditions and groundwater extractions. 

Watch video  

https://courses.gisopencourseware.org/course/view.php?id=7&section=1
https://www.youtube.com/embed/8AZ9gPAhL_4?feature=oembed
https://www.youtube.com/embed/R5MiSkzIWvg?start=123&feature=oembed
https://www.youtube.com/embed/dpIohiuS4JM?feature=oembed
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The intention is to engage groundwater users in the production of 

information and ultimately in the management of the resource. The 

application also provides useful information for farmers to improve 

the efficiency of their water use. The video presents the prototype 

and the results of its test in Spain and Morocco. 

 

eGROUNDWATER smartphone application: user manual 

This video presents how to use the eGROUNDWATER application. This 

application is not available for public use. 

 

 

Watch video 

 

 

  

https://www.youtube.com/embed/wZW5dO0au0g?feature=oembed
https://www.youtube.com/embed/b4moFldmF4g?feature=oembed
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3 Capacity building in tools and participatory 
approaches for sustainable groundwater 
management 

 

3.1 Objectives 

This section provides guidelines on how to get trained to organized a participatory modeling 

approach for sustainable groundwater management. Organizing and implementing such a process 

requires theoretical background but also experience which passed through communities of 

practitioners. That is the reason why we do not provide directly training material but rather, we 

direct scholars or practitioners who would like to implement this kind towards two communities of 

practitioners that provide trainings that we identified. These communities and trainings focus 

broadly on water management (Cooplage community) and natural resources management 

(ComMod community). For a group which would look for implementing these participatory methods 

for groundwater management, we produced a video based on the experience we had on the 

Badriane Oasis during the eGROUNDWATER project (See Section 3.2). 

3.2  Materials to get started 

The first step in order to initiate a participatory modeling process for sustainable groundwater 

management is to gather a group of stakeholders (water users, administrations and eventually 

scholars) who would accept to enter the process. Then, among those, some of them will go the next 

steps and get trained to design the process and facilitate associated workshops (See Section 3.3). In 

order for the group, as well as for the future facilitators, to realize the interest and the kind of 

involvement required by such process, they can watch the following movie: “eGROUNDWATER in 

the Badriane Oasis: Feedbacks from the Badi’o experience”. 

Movie on the Badi’O experience 

“eGROUNDWATER in the Badriane Oasis: Feedbacks from 

the Badi’o experience” is a movie produced by the 

eGROUNDWATER project to show in an authentic and 

sensible way an experience of participatory modeling for 

sustainable groundwater management. It can be used 

both for raising public awareness or initiating a similar 

process. Link to the video. 

Watch video 

 

 

https://youtu.be/lTBxDPYsp6E
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3.3 Recommended trainings and communities 

The CoOPLAGE community 

The CoOPLAGE toolkit is an integrated set of tools aiming 

at supporting most of the participatory decision needs for 

natural resources management, in particular water 

management. These tools cover all stages of a multi-level 

participating process, from the design of the decision to 

the social impact assessment. They rely in particular on 

participatory modeling, and serious role-playing games to 

explore water usage and sharing and help donors and 

project managers to deal with water conflicts and multi-

level participation.  

Free book: Hassenforder, Ferrand, 2024, Transformative 

participation... 

Many ressources on the website on cooplage.org 

Visit website and resources 

 

The Commod community 

The Commod community can be considered as the 

ancestor of CoOPLAGE. Historicaly more general than 

CoOPLAGE is also an interesting way of taking a step back 

and of combining scholar’s issues of knowledge 

production with stakeholders issues of transformations 

and sustainable management. 

Free book: Etienne 2014. Companion Modelling ... 

Many ressources on the website on commod.org 

Visit website and resources  

 

MOOC Training to CoOPLAGE Approach 

A MOOC has been created to learn the whole CoOPLAGE 

approach. It is only available in French but will soon be 

available in English.  

The TerrEAU & Co is available online at thefollowing link 

but participant need to get access on the agreenium 

e.learinng plateforme. 

To request free access, please contact the cooplage team 

at contact@cooplage.org. 

Follow the MOOC (French)  

 

The ComMod training Participate to a training  

http://book.watagame.info/
http://book.watagame.info/
http://cooplage.org/
http://www.springer.com/fr/book/9789401785563
https://www.commod.org/
https://lms.agreenium.fr/enrol/index.php?id=12


This project is part of the PRIMA programme supported by the 
European Union’s Horizon 2020 research and innovation programme 
 

 

  

Every year you can subscribe to a ComMod training in 

French. Since a few years some sessions in English are also 

given. 

All information about sessions is available here. 

 

To go further get trained to Agent Based Modeling 

Every year, researchers from the ComMod Community 

and the CoOPLAGE community gather for a training on 

Agent Based Modeling which is international and multi-

platform.  

All information about this training called MISS-ABMS 

(Multi-platform International Summer School on Agent-

Based Modelling & Simulation for Renewable Resources 

Management) are available here. 

Participate to a training 

  

 

 

4 Capacity building activities undertaken as part 
of eGROUNDWATER  

4.1 Activities related to community groundwater monitoring 

 

Activity, date and 

location 

Summary 

Seminar 

Exploring the potential 

of community 

groundwater 

monitoring approaches 

in the French context.  

Toulouse, France 

2024/09/11  

One day workshop organized by Brgm with 24 French experts representing various 

stakeholders involved in groundwater management at local, regional and national 

level. First part was dedicated to the presentation of existing experience in France 

and in the eGROUNDWATER project. Participants then explore the potential for 

developing GW community monitoring approaches in the French context using 

scenarios 

 see summary of the workshop (in French, annex to D6.2) 

Webinar 

Exploring the potential 

of community 

groundwater monitoring 

approaches in the French 

context.  

The webinar, hosted by the platform Bonnes Pratiques pour l’eau dans le Grand Sud-

Ouest was organized by Brgm. It consisted in a 30 minutes presentation by JD Rinaudo 

followed by a discussion with the audience. The event was attended by 71 

participants representing very diverse institutions, from local to national water 

agencies, environmental protection NGOS, researchers, consultants, etc.  

https://www.commod.org/en/teaching/commod-training
https://www.agropolis.fr/MISSABMS
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Online 

2024/09/11 
You can listen to this seminar again here access to the PowerPoint presentation  

Citizen science program 

with schools in Algarve, 

Portugal 

“Discovering the 

aquifer”  

Cities of Faro, Olhão, 

Portimão.  

Organized by University of Algarve, the "Discovering the Aquifer" citizen science 

program focuses on schools in the Campina de Faro aquifer system, aiming to engage 

the school community in monitoring groundwater quality and quantity. The program 

spans two academic years and involves activities like identifying boreholes, designing 

data collection protocols, training sessions, groundwater monitoring by students, and 

analyzing data for future sustainability planning in the face of climate change. The 

main objective is to facilitate collaborative learning between schools and universities 

regarding aquifer dynamics. The methodology includes two stages: implementation 

and students' activities, involving meetings with teachers, approval from school 

committees, and students' participation with guardians' consent. Results include 

communication materials, surveys to assess knowledge acquisition, training sessions 

at the University of Algarve, and ongoing groundwater analysis by students in schools. 

The program has engaged 5 schools, around 300 students, and more than 20 teachers 

in various activities aimed at enhancing understanding and protection of the aquifer 

system.  

Link: https://sitesforprojects.wixsite.com/luismiguelnunes/c%C3%B3pia-measuring-

benefits-1 

Link: https://fct.ualg.pt/ciencia-cidada-vai-escolas-para-apoiar-gestao-participativa-

das-aguas-subterraneas 

Activity “Music in 

Water” 

Cities of Faro and Loulé. 

Portugal 

 

Initiated by University of Algarve, the "Music in Water" activity calls attention to the 

impacts of climate change on water resources using music. It comprises the use of 

hydrologic time-series as the basis for making contemporary mathematically based 

classical music compositions. These are intended to use the appeal of music and its 

sensitizing effect as a means to educate students about the impacts of climate change 

on water resources, which have palpable effects, such as long periods of drought, 

with none of very little rainfall, or short periods of intense downpours – which reflect 

well in dramatic music rhythms and pitch. The project counted so far with two 

activities: a first one at the Loulé Music Conservatorium (9th May, 2023) , planned for 

students between the ages of six and eighteen, where we used physical hydraulic 

models to demonstrate the groundwater component of the water cycle and the 

migration of contaminants; the demonstration was followed by the hearing of a 

premier of the music piece Hydrosonics, for two balafons and electronics (4 channels), 

by the contemporary composer Pedro Louzeiro (one of the professors), and 

performed by percussionists Vasco Ramalho and Pedro Branco. The second activity 

was made at the university of Algarve (19th June 2023), for an audience of students 

and professors where Pedro Louzeiro gave a talk about the sonification of hydrologic 

time-series, followed by a concert where he made the premier of the piece 

Hydrosonics2 for percussion instruments of defined height, counting with Pedro 

Ramalho as the percussionist. 

Though the activity is not community monitoring, it is seen as way of engaging 

students to the subject, as some of them are also studying in the schools that 

participate in the “Discovering the Aquifer”. The activity will expand in the near future 

to include other forms of art to best recruit students that follow the artistic education. 

Link: https://sitesforprojects.wixsite.com/luismiguelnunes/copy-of-listen-to-the-

sounds-of-nature 

Link: https://fct.ualg.pt/en/concerto-hydrosonics-2 

Seminar  A presentation to the Montpellier's ODK community about the use of this 

technology for spatial hydrogelogical data-collection: 

https://bonnespratiques-eau.fr/les-rencontres-de-la-plateforme-2/#RINAUDO
https://bonnespratiques-eau.fr/wp-content/uploads/2024/10/Rinaudo-2024-10-15-V-fin-DIFF2-002_compressed.pdf
https://sitesforprojects.wixsite.com/luismiguelnunes/c%C3%B3pia-measuring-benefits-1
https://sitesforprojects.wixsite.com/luismiguelnunes/c%C3%B3pia-measuring-benefits-1
https://fct.ualg.pt/ciencia-cidada-vai-escolas-para-apoiar-gestao-participativa-das-aguas-subterraneas
https://fct.ualg.pt/ciencia-cidada-vai-escolas-para-apoiar-gestao-participativa-das-aguas-subterraneas
https://sitesforprojects.wixsite.com/luismiguelnunes/copy-of-listen-to-the-sounds-of-nature
https://sitesforprojects.wixsite.com/luismiguelnunes/copy-of-listen-to-the-sounds-of-nature
https://fct.ualg.pt/en/concerto-hydrosonics-2


This project is part of the PRIMA programme supported by the 
European Union’s Horizon 2020 research and innovation programme 
 

 

  

Using ODK for 

piezometric monitoring: 

Presentation to the 

Montpellier ODK 

Communitiy 

link to event: Apéro technique ODK 

link to presentation: Bruno Bonté (G-EAU) : ODK pour le suivi de données 

piezométriques  

 

 

4.2 Activities related to participatory approaches  

 

Activity, date and locationo Summary 

Utilisation de l'approche 

participative comme outil de 

débat autour de l'usage des 

eaux souterraines peu 

renouvelables dans l'oasis de 

Badriane (Timimoun, Algérie 

Montpellier  

27/06/2024  

This Seminar was given during the Jeu & Enjeu conference in Montpellier 

gathering several hundred of French speaking practitioners of Role-Playing 

Games and Serious games in general (jeux-enjeux2024.sciencesconf.org). It was 

associated to a proposal of demonstration of the use of the RPG (see following 

line). 

link: Utilisation de l'approche participative comme outil de débat autour de 

l'usage des eaux souterraines peu renouvelables dans l'oasis de Badriane 

(Timimoun, Algérie) 

Demonstration 

Utilisation de l'approche 

participative comme outil de 

débat autour de l'usage des 

eaux souterraines peu 

renouvelables dans l'oasis de 

Badriane (Timimoun, Algérie 

Montpellier  

27/06/2024  

This demonstration workshop was conducted during the Jeu & Enjeu 

conference in Montpellier gathering several hundred of French speaking 

practitioners of Role Playing Games and Serious games in general (jeux-

enjeux2024.sciencesconf.org  

link: Utilisation de l'approche participative comme outil de débat autour de 

l'usage des eaux souterraines peu renouvelables dans l'oasis de Badriane 

(Timimoun, Algérie) 

Workshop 

RPG workshop in Moroco 

Rabat  

07/03/2024  

The Badi’O RPG was presented and tested with the eGROUNDWATER partners 

from all case studies and Moroccan students in Morocco. 

Workshop  

Training and demonstration 

to professionals of the 

Algerian National Institute 

for Agricultural Extension  

Algiers (Algeria)  

27/05/2024  

Three parallel sessions of the game built in Timimoun were played and 

debriefed on the 27th of May 2024 at INVA. The objectives and outcomes or 

these workshops are illustrated in the movie presented in Section 3.3 

 

https://oreme.org/app/uploads/AT20_ODK_B.Bonte_.pdf
https://jeux-enjeux2024.sciencesconf.org/
https://drive.google.com/file/d/1HOxUWlNSxRJfAWnvw_cCyo1P28_Pu019/view?usp=drive_link
https://drive.google.com/file/d/1HOxUWlNSxRJfAWnvw_cCyo1P28_Pu019/view?usp=drive_link
https://drive.google.com/file/d/1HOxUWlNSxRJfAWnvw_cCyo1P28_Pu019/view?usp=drive_link
https://jeux-enjeux2024.sciencesconf.org/
https://jeux-enjeux2024.sciencesconf.org/
https://drive.google.com/file/d/1Sj9_apnDWVg4WmF8i5NanLiE9tckqnb_/view?usp=drive_link
https://drive.google.com/file/d/1Sj9_apnDWVg4WmF8i5NanLiE9tckqnb_/view?usp=drive_link
https://drive.google.com/file/d/1Sj9_apnDWVg4WmF8i5NanLiE9tckqnb_/view?usp=drive_link

