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ABSTRACT
Citizen science and community-based monitoring are based on the participation of people 
outside research institutes in the collection and sometimes also analysis of scientific data. 
Most of the literature on this practice focuses on the benefits for science and society or 
the accuracy of the data. Recently, a few studies have stressed the need to also reflect on 
other aspects to prevent adverse impacts, especially when these approaches are applied 
in the Global South. Herein, we discuss our experiences in implementing the use of a 
citizen science app for hydrological data collection in community-based water monitoring 
in five countries in Latin America. In each country, we collaborated with a community-
based water monitoring group and held workshops to describe and explain the use of 
the app. We learned that direct communication with users improves the use of the app 
but a mismatch of goals between users and scientists and technological barriers can 
limit the use of the app, and inclusive data management practices are required to ensure 
that users’ needs are met. The critical evaluation of our experiences and lessons learned 
contributes to methodological recommendations for better citizen science practices that 
are particularly useful for other (global) citizen science projects that want to collaborate 
with community-based monitoring groups in Latin America.
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INTRODUCTION

Citizen science is a practice by which people outside 
universities or research institutes participate in scientific 
research (Kimura and Kinchy 2019). In the environmental 
sciences, citizen science can help to collect data at a spatial 
and temporal resolution that would otherwise not be 
feasible. Scientist-led environmental citizen science projects 
therefore often focus on data collection for scientific 
purposes or increasing environmental awareness and 
literacy. In contrast, community-based water monitoring 
groups usually focus on data collection for local decision-
making (Buytaert et al. 2014; San Llorente Capdevila et al. 
2020). Most community-based water monitoring groups in 
Latin America, for example, were established in response to 
environmental struggles, such as surface and groundwater 
pollution and water scarcity (Himley 2014; Flores Rojas 
and Huamantinco Araujo 2017; Pareja et al. 2018; Vázquez 
2019; Ulloa et al. 2020).

The conditions and motivations for the participants 
of citizen science projects in the Global North and the 
participants of the community-based monitoring projects 
in the Global South differ greatly. The former tend to join 
these projects because they are interested in the topic, 
enjoy being outdoors, or want to contribute to science 
or the protection of the environment (Phillips et al. 2019; 
West, Dyke, and Pateman 2021; Etter et al. 2023). The 
participants also tend to be formally educated and have 
access to technology or resources for monitoring equipment 
(Walker, Smigaj, and Tani 2020; Pateman, Dyke, and West 
2021; Benyei et al. 2023). In contrast, participants of 
community-based water monitoring projects in the Global 
South join because of a specific environmental issue and 
often lack economic resources, familiarity with technology, 
access to equipment and scientific data, and technical 
support (Himley 2014; Ulloa et al. 2020; Ureta, et al. 2022). 
Furthermore, they live in more economically and politically 
unstable countries (Benyei et al. 2023).

The increasing development of digital technologies has 
resulted in smartphone applications (apps) that facilitate 
data collection for citizen science projects. For example, 
there are now several apps to document surface water 
quantity and quality (Lowry and Fienen 2013; Seibert et 
al. 2019; Costa et al. 2020; Malthus, Ohmsen, and van 
der Woerd 2020; North et al. 2023). While citizen science 
technologies (e.g., apps to collect data) can offer valuable 
support for community-based monitoring, the impacts of 
implementing them in areas in the Global South are not 
well documented (Walker, Smigaj, and Tani 2020; Benyei 
et al. 2023). Instead, evaluations of citizen science tools 
often focus on data quality (Etter et al. 2020; Blanco-
Ramírez, van Meerveld, and Seibert 2023) or highlight 

the benefits and outcomes of citizen science for science, 
policy-making, and society (Miller-Rushing, Primack, 
and Bonney 2012; Fritz et al. 2019; Fraisl et al. 2020). 
However, the broader environmental, social, and political 
context influences the development of citizen science 
and its impacts (Kimura and Kinchy 2019; Blake, Rhanor, 
and Pajic 2020; Grigoletto et al. 2023). Thus, there is an 
increasing recognition of the importance to critically 
evaluate the implementation of tools from global citizen 
science projects in the Global South.

Walker, Smigaj, and Tani (2020) highlight the importance 
of studying the negative impacts and experiences of 
participants in water-related citizen science initiatives. 
Citizen science projects can directly negatively impact the 
livelihood of participants when they add burden to people 
whose life is already difficult or because the monitoring 
activities provoke health and safety risks. They can also 
disempower participants (e.g., due to the dependence 
on the use of technology developed and maintained 
by others) (Walker, Smigaj, and Tani 2020). The use of 
digital technologies in rural or Indigenous communities 
in the Global South may further reinforce inequalities as 
technology literacy may lead to exclusion (Walker, Smigaj, 
and Tani 2020; Benyei et al. 2021, 2023; Johnson et al. 
2021). Even in citizen science programs that allow people 
to monitor their local environment, it is possible that the 
researchers who developed the methods promote what is 
known as “helicopter science” and are more interested in 
getting the data than making the methods and data useful 
for the communities (Adame 2021; Liboiron 2021; Gewin 
2023). Cohen et al. (2021) point out that in the context 
of Indigenous communities, citizen science monitoring 
programs could reproduce extractive practices by accessing 
land (sites) for merely large-scale data collection. Data 
privacy and ownership are other essential aspects. 
Especially in areas with socio-environmental conflicts, 
protecting sensitive environmental and personal data is 
very important, and this may not align well with the aim 
of open data promoted by many citizen science projects 
(Benyei et al. 2023).

It is important for global citizen science projects to 
acknowledge power dynamics and to evaluate their 
approaches to not reproduce extractivist and colonial 
practices when their tools are implemented in socio-
economic disadvantaged communities (Cohen et al. 
2021). Some studies have focused on social and technical 
challenges, such as the technological and digital divide, 
recognition of different knowledge systems, and data 
sovereignty when implementing and using digital tools 
such as mobile apps (e.g., Johnson et al. 2021; Eyng et 
al. 2022; Grigoletto et al. 2023; Rangecroft et al. 2024), 
or have given recommendations for working with 



3Blanco-Ramírez et al. Citizen Science: Theory and Practice DOI: 10.5334/cstp.749

Indigenous people and communities in remote or rural 
areas (e.g., Cohen et al. 2021; Eyng et al. 2022; Benyei et 
al. 2023). This paper adds to this existing literature and 
aims to critically evaluate the use of the CrowdWater app 
in the context of community-based water monitoring in 
Latin America, with the objective to discuss the benefits 
and challenges when a global citizen science app is used 
in such a context. Drawing upon qualitative methods, we 
do a systematization of experiences (Falkembach and 
Carillo 2017; Jara 2018) for four on-site and four virtual 
workshops with community-based monitoring groups 
in Brazil, Chile, Costa Rica, El Salvador, and Guatemala. 
The literature mainly refers to workshops as a training 
and quality-control strategy in citizen science projects to 
improve data quality (San Llorente Capdevila et al. 2020; 
Thiel et al. 2023). The workshops indeed increased the 
understanding of the users on how to use the CrowdWater 
app (beyond online tutorials and instructional material) 
but equally important, highlighted difficulties in using 
the app and helped us to rethink how we demonstrate 
and can implement the app in these context (cf. Eyng et 
al. 2022). We relate our lessons learned to the current 
debate on citizen science outside North America and 
Europe (Johnson et al. 2021; Eyng et al. 2022; Benyei 
et al. 2023; Grigoletto et al. 2023). More specifically, we 
seek to generate a critical reflection on methodological 
considerations that go beyond technical aspects (e.g., 
replicability, data accuracy, or the scientific value of the 
data) to highlight the importance of recognizing power 
relations and the local socio-environmental context 
when implementing smartphone apps in community-
based water monitoring (Kimura and Kinchy 2019; Cohen 
et al. 2021; Grigoletto et al. 2023; Rangecroft et al. 2024). 
In particular, we reflect on the following questions:

•	 What are the benefits and challenges of using a 
smartphone app originally developed for a global 
citizen science project for community-based water 
monitoring in Latin America?

•	 Which considerations must be taken when implementing 
a citizen science app and engaging with community 
groups in disadvantaged areas in Latin America?

CrowdWater: CITIZEN SCIENCE PROJECT 
AND SMARTPHONE APP

CrowdWater is a global citizen science project and app to 
collect hydrological data, based at the University of Zurich 
in Switzerland. The project and app were designed by 
scientists; participants are mainly involved in data collection. 
Thus, it is a contributory citizen science project (Shirk et al. 

2012). The scientific goals of CrowdWater are to determine 
the quality of hydrological citizen science data and its value 
for hydrological modelling (Seibert et al. 2019; Etter et al. 
2020). The methods have been tested mainly in Switzerland, 
Germany, and Austria, where traditional hydrological data 
are available and can be used to determine the quality of the 
citizen science data. However, the project’s goal is to develop 
methods for data collection that can be used in areas where 
hydrological data are scarce. Except for some specific case 
studies (e.g., Clerc et al. in review), the data are not yet used 
in hydrological models.

The CrowdWater project designed a smartphone app that 
enables participants to record hydrological observations 
on surface water bodies. Because CrowdWater aims for 
data collection by anyone and for any location, no physical 
measurement equipment other than a smartphone is 
needed for the observations. Observations are, therefore, 
mainly qualitative and recorded by answering specific 
questions and taking a photo of the water body. The photo 
is voluntary and used primarily for documentation and data 
quality checks. It is possible to submit the answers with the 
app directly or to use the app offline and upload the data 
and photos at a later time when internet access is available 
again. The CrowdWater app has been available for Android 
and iOS phones since 2016 and is currently available in ten 
languages, including Spanish and Portuguese. Although 
most of the data (>85%) have been collected in Europe, the 
app is used worldwide, including in Latin America (Figure 1).

The app contains six different categories that enable 
participants to monitor stream water levels (using physical 
or virtual staff gauges), soil moisture, the state of temporary 
(i.e., non-perennial) streams, and plastic pollution. There is 
also a category to provide general information on the stream 
type. The virtual staff gauge category is one of the most 
frequently used categories. Here, app users document the 
relative changes in stream water levels based on the virtual 
staff gauge approach (Seibert et al. 2019; Etter et al. 2020) 
(Figure 2a). Qualitative information on surface water quality 
can be given in the stream type category. Here, users answer 
a set of questions related to visual water quality aspects and 
local knowledge of the selected stream (Figure 2b).

CrowdWater WORKSHOPS IN LATIN 
AMERICA

COMMUNITY ENGAGEMENT: GETTING IN TOUCH 
WITH COMMUNITY-BASED WATER MONITORING 
GROUPS IN LATIN AMERICA
CrowdWater has collaborated with different community-
based water monitoring groups in Latin America since 
2020. The collaborations were mainly initiated by the 
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community groups because they were interested in 
using the app for their monitoring activities. Most groups 
contacted us (i.e., the CrowdWater team) directly (e.g., 
by email) asking for more information or for a meeting to 
introduce the project and the app in more detail. Other 
groups were contacted by us because we noticed that 
they had started to use the app and we wanted to learn 
about their goals and experiences. In all cases, we first 
had an initial online meeting (30–60 minutes), where we 
introduced ourselves and learned about the community 
monitoring group, their interests and motivations. 
Furthermore, we clarified general questions regarding 
the app, determined which categories of the app would 
be most useful for the community group, and set up a 
workshop plan to introduce the app to the members of 
the community-based monitoring group.

CrowdWater WORKSHOPS: APP INTRODUCTION 
AND IMPLEMENTATION
The eight ~3-hour workshops took place between 2021 
and 2023 (Table 1). Each group promoted the workshop 
independently (Figure 3). In some cases, the workshops 
were open to anyone, but all workshops were part of 
the regular training activities of the monitoring groups. 
The workshops were held on site, except for Brazil where 
two workshops were held online due to the COVID-19 
restrictions (Table 1). In Chile and Costa Rica, an additional 
online workshop was conducted after the on-site one.

The 15 to 162 participants (Table 1) at each workshop 
were largely unfamiliar with the app prior to the workshops. 

Thus, the first part of the workshop consisted of an 
introduction by the community group, where they presented 
their monitoring activities, followed by an introduction 
to the CrowdWater project and app (Figure 4a–c), where 
we gave a detailed explanation on how to use the app, 
described previous research about the value of the data 
collected with the app, and offered further information on 
our research projects. As defined during the preparation 
meetings, we focused on two of the six categories: virtual 
staff gauge and stream type. The workshops also included 
time for participants to ask questions. As the workshops in 
Chile were part of the PhD project of Camila Bañales-Seguel, 
participants were also introduced to basic hydrological 
concepts during one of the workshops.

The workshops included practical exercises. In the 
virtual workshops, participants were encouraged to go to 
a nearby waterbody to try out the app whenever possible 
after the app introduction and get feedback via the app. In 
contrast, the on-site workshops included a visit to a nearby 
river where the participants used the app (Figure 4d–f). 
After this short exercise, the participants returned to 
the meeting room and were able to ask questions and 
exchange their experiences with the app. Additionally, 
there was feedback on some of the observations that 
were submitted via the app to encourage good practices 
when using the app and to correct common mistakes 
(e.g., how to turn on the GPS location, change the location, 
or change the size of the virtual staff gauge). After each 
workshop, we wrote down notes on the workshops, our 
experiences, and lessons learned.

Figure 1 Geographic distribution of the >58,000 observations for 9,830 locations submitted via the CrowdWater app by 03-12-2024, and 
pie charts depicting the distribution of the observations (a) globally and (b) in Latin America. A darker color in the map indicates more 
observations for that location. Note that many symbols in the map overlap.
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Table 1 Overview of the CrowdWater workshops, the background of the participants, and the main water-related concern in each 
community. NGO: nongovernmental organization.

LOCATION
(RIVER)

INITIAL 
CONTACT BY

PARTICIPANTS MAIN CONCERN # PARTICI​
PANTS

DATE FORMAT

Brazil
(Pardo River, Minas 
Gerais)

Group Community leaders of rural 
communities, technicians 
and group leaders from NGOs

Hydropower, 
Pollution from 
Agriculture

20 Sept 2020
Nov 2020

Online (2x)

Chile
(Queuco River, Alto 
Biobio region)

Group Collective of Indigenous 
peoples (Mapuche), academic

Hydropower/water 
transfers

20 May 2020
Apr 2021

On-site
Online

Costa Rica
(Interurban Biological 
Corridor Maria Aguilar, 
San José)

Group NGOs, group leaders, 
municipalities, technicians 
and local monitoring groups

Pollution from 
sewage

162 Jan 2023
Mar 2023

On-site
Online

El Salvador
(El Zonte)

CrowdWater Community-monitoring 
groups, community members, 
NGOs and municipality

Pollution from 
sewage

15 Jan 2023 On-site

Guatemala
(Los Esclavos River)

CrowdWater Collective of Indigenous 
peoples (Xinka)

Pollution from mining 25 Jan 2023 On-site

Figure 2 Screenshots of the CrowdWater app for (a) the virtual staff gauge category to report changes in the water level, and (b) the 
stream type category to report visual observations and local knowledge on water quality. In the virtual staff gauge category, the citizen 
scientists compare the water level in the stream (shown in the photo) to that of a photo of the stream taken at an earlier time and a 
sticker of a ruler (i.e., virtual staff gauge; shown in the insert). Repeated measurements lead to a time series of the relative water level 
(classes). In the stream type category, the citizen scientists answer a series of questions on the conditions of the water and provide local 
knowledge of the stream. The time series of the answers and photos can be used to document changes in visual water quality. The 
translation of the comment shown in b) is “The construction of apartments is what may be causing this contamination.”
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There was regular communication and follow-up with 
the group leaders (i.e., the initial contact person or the 
coordinator of the community-based monitoring groups) 
after the workshop, and participants received feedback 
via the comments section in the app. The additional 
workshops in Chile and Costa Rica consisted of a follow-up 
for previous participants and an introduction to the app for 
new participants.

SYSTEMATIZATION OF EXPERIENCES
Inspired by Latin American critical and participatory 
methodologies, we adapted the methodology of 

systematization of experiences (SE) (Falkembach and 
Carillo 2017; Jara 2018) to interpret and critically reflect 
on our observations and experiences at the workshops 
(Figure 5). The aim was to learn from these experiences 
and to identify the benefits and challenges of using the 
app in local Latin American contexts. The insights gathered 
by active participation and participant observations at 
the workshops can be used to improve the co-production 
of knowledge for CrowdWater and similar citizen science 
projects (López-Garay and Pérez-Perdomo 2024). The 
findings from the workshops were cross-checked with semi-
structured interviews with the leaders of the community-

Figure 3 Flyers for the workshops: (a) Chile, (b) Costa Rica, (c) El Salvador, and (d) Guatemala.

Figure 4 Photos of the on-site workshops. CrowdWater introduction in (a) Chile by Camila Bañales-Seguel, (b) El Salvador by Sara Blanco-
Ramírez,  (c) Costa Rica by Sara Blanco-Ramírez; and (d) workshop participants at the El Zonte River (El Salvador), (e) at a river visit in Chile, 
and (f) at the Queuco River (Chile).
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based water monitoring groups. Where possible, we also 
tried to compare them with published results from other 
studies to place our findings in a wider context (Denzin 
2017) (Figure 5).

The semi-structured interviews (see Appendix A) 
were held with a leader from each community-based 
water monitoring group (five interviews in total, one for 
each location/community) nine months after the last 
workshops, that is, when the SE started. This allowed 
each community monitoring group ample time to use 
and become familiar with the app. Each interview lasted 
30–40 minutes and included questions regarding the 
effectiveness of the workshop, its relevance in terms of 
content and format, and the usefulness of the app for the 
community-based monitoring, as well as the challenges 
and barriers faced when using the app (see Appendix A). 
The interviews were recorded after the informed consent 
of each participant and were partially transcribed. 
Direct quotes from these post-workshop interviews are 
referenced as GLx, where GL stands for group leader 
and × is an identifier used to report the anonymized 
information. Note that these interviews were mainly used 
to support our interpretations of the observations and 
experiences at the workshops. According to principles of 
qualitative research, we aim to understand how specific 
groups use and have given meaning to the app, processes, 
and power relations concerning knowledge, benefits, and 
the challenges of using the app in these contexts.

LESSONS LEARNED REGARDING 
THE BENEFITS AND CHALLENGES IN 
IMPLEMENTING A GLOBAL CITIZEN 
SCIENCE APP IN A LOCAL WATER 
MONITORING CONTEXT

COMMUNICATION AND COMMUNITY 
ENGAGEMENT
Long-term participation in citizen science projects requires 
an engagement strategy that builds and maintains 
collaborations, and communication that actively engages 
the participants (Benyei et al. 2023; North et al. 2023; 
Thiel et al. 2023). As a global citizen science project, 
communication in CrowdWater is mainly digital (e.g., 
messages in the app, online meet-the-team events, and 
personal emails to the participants when they reach out 
to us). Thus, there is limited direct exchange between the 
CrowdWater team and app users. The workshops were 
an opportunity for us to interact directly with potential 
app users. More specifically, they allowed us to interact 
with people living in places where hydrological data are 
scarce (i.e., the locations for which the methods are 
being developed and evaluated) and to evaluate how the 
CrowdWater app could be used in these contexts.

Contacting established community-based monitoring 
groups often facilitates the recruitment of participants in 
citizen science projects (San Llorente Capdevila et al. 2020). 

Figure 5 Systematization of experiences of the CrowdWater workshops in Latin America. The triangulation method (Denzin 2017) based 
on participant observations during the workshops, semi-structured interviews, and literature review, was used to validate the identified 
benefits and challenges of the use of the CrowdWater app in community-based water monitoring in Latin America.
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As other studies found, working with community groups 
that are in direct contact with interested participants is 
an opportunity to scale-up the use of the app (Collins et 
al. 2023). The use of the app increased considerably after 
the workshops because local NGOs incorporated the app in 
their monitoring. For example, the number of observations 
in Costa Rica increased from 27 in the six months before 
the workshop to 251 in the six months after the workshop. 
The five community groups reported 1,677 observations 
by December 2024, and three of them continue using the 
app (Table 2). Furthermore, the community group leaders 
tracked the use of the app and were able to give direct 
feedback to the participants to improve data quality. Some 
NGOs also organized additional workshops to introduce the 
app without the involvement of the CrowdWater team.

Although partnering with local groups, especially 
NGOs, positively influences long-term collaborations and 
monitoring (Deutsch, Lhotka, and Ruiz-Córdova 2009; 
Flores et al. 2013; Deutsch and Ruiz-Córdova 2015), it 
also requires time to establish these collaborations, as 
building trust is essential when collaborating with local 
groups (Weeser et al. 2018; San Llorente Capdevila et al. 
2020; Rangecroft et al. 2024). Particularly in areas with 
socio-environmental conflicts, this trust, especially with 
respect to who produces and has access to knowledge, is 
important (Himley 2014; Vázquez 2019). As noticed in the 
workshops and confirmed in the interviews afterwards, 
participants were sometimes reluctant or had “a distrust 
that the data generated might be used against the 
communities” [GL2].

MOTIVATIONS OF COMMUNITY-BASED WATER 
MONITORING GROUPS
Expectations and motivations of participants play a central 
role in citizen science (Phillips et al. 2019). Especially in 

scientist-led projects there is a potential “mismatch of 
goals” (Walker, Smigaj, and Tani 2020). The community 
groups that contacted CrowdWater were interested in 
the app as a tool for data collection to complement their 
monitoring. There are benefits to using existing citizen 
science apps for local monitoring. The group leaders often 
mentioned in the first meeting that they were interested in 
the CrowdWater app because it had already been developed 
and scientifically tested (e.g., Etter et al. 2020; Strobl et 
al. 2019; van Emmerik et al. 2020). Community groups 
and other monitoring agencies benefit from this because 
it avoids the time and financial investments required to 
develop new tools. As one interviewee said: “we do not have 
the resources to set up our own platform (…) we are aware 
that the resource is there, so we must use it” [GL3]. Thus, 
the lack of financial and technical resources and access 
to monitoring equipment made the CrowdWater app a 
relevant tool for community-based monitoring purposes 
in the areas where the workshops took place. The post-
workshop interviews also highlighted the benefits of the 
app for systematic data collection. Four of the five group 
leaders rated the app as very helpful (9 or 10 out of 10 on 
a Likert scale) to complement their ongoing monitoring: 
“We have practically no effective tools for monitoring with 
the participation of the communities. It is all very informal, 
spontaneous, not systematic, and the app gives exactly this 
possibility in a simple way and it would allow for the data to 
be regularly acquired” [GL2].

Nonetheless, app functionalities must match local 
interests (Skarlatidou and Haklay 2021; Eyng et al. 2022). In 
Costa Rica, workshop participants used mainly the stream 
type category because it allowed them to report causes 
of pollution and signs of flow alterations (e.g., industrial/
household discharge into the waterbody). Although 
open questions or qualitative observations in a citizen 

Table 2 Overview of the use of the CrowdWater app in all five countries and whether the collaboration is ongoing or not (as of 03-12-2024).

LOCATION
(RIVER)

NUMBER OF 
CrowdWater 
OBSERVATIONS

NUMBER OF VIRTUAL 
STAFF GAUGE 
OBSERVATIONS

NUMBER OF 
STREAM TYPE 
OBSERVATIONS

COLLABORATION

Brazil
(Pardo River, Minas Gerais)

143 56 24 Ongoing

Chile
(Queuco River, Alto Biobio region)

936 790 9 Finished

Costa Rica
(Interurban Biological Corridor 
Maria Aguilar, San José)

577 146 268 Ongoing

El Salvador
(El Zonte)

14 7 3 Ongoing

Guatemala
(Los Esclavos River)

7 1 2 Finished
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science app can be challenging for data systematization 
(Eyng et al. 2022), the app allowed participants to record 
additional relevant information. The post-workshop 
interviews revealed that the use of this category in the app 
contributes to the monitoring of river cleanup activities by 
“documenting and validating the different actions that the 
project is developing regarding river restoration” [GL4].

The classes and questions in the CrowdWater app were 
not developed in collaboration with local communities. This 
meant that they were not the most suitable for all cases. 
For example, in Guatemala, mining activities affect water 
quality, and the lack of government action motivated the 
community-based monitoring. The qualitative information 
on the smell or color of the water or the presence of litter 
in the stream type category was not what the participants 
needed. Their need for quantitative data on water quality 
meant that the app did not fit the monitoring needs of the 
community. Therefore, the app was not used beyond the 
workshop (Table 2). In some other cases, the classes used 
in a category may require adjustment to local conditions. 
For example, Rinderer et al. (2015) noted that the classes 
used for qualitative soil moisture monitoring needed to be 
changed so that they were better aligned with farmers’ 
experiences and knowledge of seeding and irrigation 
practices.

TECHNOLOGY ACCESS AND LITERACY
Internet and technological developments have increased 
the availability of digital tools for environmental 
monitoring and have transformed monitoring activities. 
In particular, the ability to determine the location, send 
data, and upload photos easily with a smartphone has 
facilitated in-situ and real-time data collection in citizen 
science. Although most of the literature focuses on the 
benefits of these digital developments, some studies have 
stressed the need for the tools to be user-friendly and cost-
effective (San Llorente Capdevila et al. 2020; Benyei et al. 
2023). Only a few studies have explored the positive and 
negative impacts of new technologies on citizen science 
(Walker, Smigaj, and Tani 2020; Johnson et al. 2021). 
Digital technologies may cause inequalities and exclusion 
when working with older people, indigenous people, or in 
rural areas because the use of these technologies may be 
a challenge or barrier to participation (Benyei et al. 2023). 
This consideration applies to the CrowdWater app as well, 
especially as its purpose is to provide a monitoring tool 
for places where resources for traditional hydrological 
monitoring are limited. Projects with similar goals should 
consider that, in these places, there may also be limited 
internet access and a lack of familiarity with smartphones 
and apps. Eyng et al. (2022) highlight, therefore, the 
need to identify access and use of specific technologies 

beforehand to not impose a workflow that is not familiar 
to the participants.

Although most of the workshop participants had 
a smartphone and could test the app during the river 
visits, we noticed that there was a learning curve for 
most participants and that the use of the app was not so 
intuitive for everyone. Some participants did not have an 
email address, which is needed to create a user account 
for the app. Other participants were unfamiliar with the 
GPS on their phone or did not know how to upload a 
picture. Although all group leaders considered the app 
very easy to use, they also agreed that the low familiarity 
with mobile phone apps is a barrier for people to use the 
CrowdWater app. For example, participants in Chile took 
photos of the river to report water level changes but even 
after the workshop often asked the group leader to upload 
these in the app. In El Salvador, several participants had 
issues with their smartphone or internet access due to 
a lack of familiarity with using apps. The interviews with 
group leaders confirmed that technology is one of the 
main challenges when implementing and using an app 
in their groups. The lack of formal education was another 
barrier. Although a person “is motivated to defend the 
water but there is no technical capacity to use the app (…), 
there is a certain degree of difficulty, yes, for people with 
less formal education, and we have many” [GL3]. Another 
interviewee mentioned: “there is not enough awareness to 
use smartphones as a resource to support these initiatives” 
[GL2]. In addition, three group leaders mentioned the 
limited access to internet in rural communities as another 
barrier. These examples highlight the educational and 
technological barriers when implementing an existing app 
in certain contexts (Benyei et al. 2023). Although some of 
these barriers also exist for some participants of citizen 
science projects in the Global North, this is an issue for a 
much larger fraction of the rural population in the Global 
South. In rural areas in Latin America and the Caribbean, 
only 43% of the population has internet access (versus 
79% for urban areas) (Ziegler and Arias-Segura 2022).

DATA ACCESSIBILITY
Open access to data is a desired (or even a required) 
practice in current academic research as it allows for a 
broader use of the data. Leaders of citizen science projects 
with an academic view of open data will likely see it as 
the obvious choice because it promotes the use of data 
within and beyond the scientific community. However, 
open data can be problematic where communities have 
been exposed to extraction and inequalities regarding 
knowledge production and access (Cooper, Rasmussen, 
and Jones 2021). Open data in citizen science implies that 
we do not only question who has access to the data but 
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also for what purpose it is accessible (Cooper, Rasmussen, 
and Jones 2021). Particularly in Indigenous territories or 
conflict areas, data ownership and sovereignty of sensitive 
environmental and personal data are important (Johnson 
et al. 2021; Benyei et al. 2023). Previous studies have 
discussed the different perspectives on open access data 
in citizen science and their ethical implications (e.g., Lynn 
et al. 2019; Cooper, Rasmussen and Jones 2021; Johnson 
et al. 2021; Benyei et al. 2023; Pateman and West 2023).

Community-based monitoring often responds to a 
lack of data or restricted access to scientific data for a 
concrete environmental issue, and would thus benefit 
from open data. Tools, such as the CrowdWater app, 
have the potential to gather valuable data to strengthen 
community river protection efforts but might also cause 
danger or disempowerment to the communities (Walker, 
Smigaj, and Tani 2020). Where there are conflicts (e.g., 
concerning water pollution), the collected data may reveal 
information about polluters and personal information 
about participants, and open data may, thus, not be a 
suitable practice (Walker, Smigaj, and Tani 2020; Cooper, 
Rasmussen, and Jones 2021). The workshop participants 
often asked about data privacy and data access. Most 
participants were interested in the app because the data 
are directly visible and can be downloaded from a website. 
For other participants, data management was important 
due to their dangerous environment. One of the group 
leaders mentioned that “there is some resistance to use the 
app due to fear of land dispossession” [GL2]. While there still 
might be advantages for open data policies, it is important 
to take these concerns seriously when implementing tools 
such as the CrowdWater app in community-monitoring 
groups.

There are various approaches to improve data privacy, 
including aggregating datasets or removing personal 
information from the observations when the data are 
publicly available, or using specific protocols for data 
access and download (e.g., a password) (Lynn et al. 2019; 
Johnson et al. 2021). Although an email address is required 
to use the CrowdWater app, the username that is publicly 
displayed does not have to be the name of the person 
making the observations. Another suggestion would be 
to use the option of the Null Island (coordinates: 0°N 0°E) 
when uploading sensitive data. This location is often used 
as a placeholder in geospatial datasets because there is no 
landmass at this location (Juhász and Mooney 2022).

One of the group leaders mentioned that they do not 
download the data but rather “use screenshots of the app 
to show the changes in conditions over time” [GL1]. While 
this is useful for them, it also highlights that access to data 
does not only refer to access to the data via an online 
platform but also to the tools and knowledge to interpret 

and use the data for analyses and decision-making. The 
water level class data are useful to document changes 
in the water level but do not provide any information on 
the amount of streamflow. For this, the data need to be 
used in a hydrological model (Etter et al. 2020). Although 
the amount of water was particularly important for the 
participants in Brazil, Chile, and El Salvador, the group 
leaders and the groups themselves lacked the technical 
capacity to use such a model. The group leaders mentioned 
that participants were not aware of this step and none of 
them had the intention to use the data in hydrological 
applications (e.g., hydrological modeling). When asked 
about recommendations to improve the workshop format 
and contents, four of the five group leaders suggested 
having more than one workshop to have more time to 
explain specific uses of the data. This shows that there is 
still a hierarchical relationship between those who collect 
data and those who can use it. Engaging more ethically 
with marginalized communities requires a willingness 
to find ways in which participants can learn how to use 
the data and benefit from it (Cooper, Rasmussen, and 
Jones 2021). Thus, in addition to explaining the tools and 
research related to the CrowdWater app, we should give 
locally relevant examples of how the data can be used and 
provide training to help project leaders and participants 
interpret the data and benefit from it.

CONCLUDING REMARKS: 
IMPLEMENTING A GLOBAL CITIZEN 
SCIENCE APP IN COMMUNITY-BASED 
MONITORING

The CrowdWater workshops in Latin America highlighted 
the benefits of collaborating directly with local community-
based monitoring groups, and several challenges of 
doing so (Figure 6). The organizational capacities of the 
monitoring groups facilitated direct communication with 
participants, which was a key aspect in scaling-up the 
use of the CrowdWater app in the region. The community 
groups benefited from the ability to use an existing and 
well-tested tool for their monitoring.

The workshops and follow-up interviews also highlighted 
challenges in engaging with the communities ethically 
(e.g., to not reproduce or reinforce colonial and extractive 
practices), the importance of critically evaluating the 
implementation of citizen science tools for local community-
based monitoring, and the importance of acknowledging 
the motivations and struggles of the community groups. 
Contrary to the idea that science is “neutral”, the use 
of digital monitoring tools within community water 
monitoring contexts is political (Himley 2014; Kimura and 
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Kinchy 2016; Vázquez 2019; Ulloa et al. 2020; Cohen et al. 
2021). In addition to enhancing scientific literacy (a benefit 
of citizen science perceived and reported for projects in the 
Global North), the app becomes a tool and opportunity to 
contribute to the co-production of knowledge or collection 
of evidence that is needed to demand action to address 
environmental inequalities or land protection. In addition, 
the workshops and interviews demonstrated the need to 
ensure data management and accessibility that benefit 
the communities and enable an effective use of the data 
by the participants or group leaders.

The collaboration with bottom-up monitoring projects 
and subsequent critical reflections on the workshops and 
interviews changed our perspectives of CrowdWater as a 
scientist-led and contributory citizen science project and 
made us aware of the need to evaluate its global approach 
before it can be applied in local contexts where hydrological 
data are scarce. Moreover, it highlighted the need to 
consider the broader social and environmental contexts of 
communities before implementing digital technologies from 
international citizen science projects in local community-
based monitoring in the Global South to ensure active, 
ethical, and inclusive participation. This is particularly 
important when working in Indigenous communities, 
rural areas, or areas where there are socio-environmental 
conflicts. This requires that leaders of citizen science projects 
evaluate the socio-economic context, suitability of the digital 
technologies, and participants’ motivations (Skarlatidou and 
Haklay 2021). Our lessons learned highlight also that there is 

not one single strategy to implement citizen science tools in 
community-based monitoring groups. Rather, it needs to be 
appropriate for the community and local context.

SUPPLEMENTARY FILE

The supplementary file for this article can be found as 
follows:

•	 Supplementary File 1. Appendix A. DOI: https://doi.org/​
10.5334/cstp.749.s1

ETHICS AND CONSENT

According to University of Zurich regulations, we did not 
require ethical approval for the workshops, nor for the post-
workshop interviews. However, we asked the post-workshop 
interviewees for their consent to record the interviews and to 
use the data. They also provided their informed consent to 
use their anonymized quotes in the paper.

ACKNOWLEDGEMENTS

We thank Articulação Rio Pardo BA-MG Brazil, Malen 
Leubü from Alto Biobio Chile, TEVU project Costa Rica, 
Fundación Naturaleza El Salvador and Observatorio de 

Figure 6 Summary of the lessons learned from the CrowdWater workshops in Latin America.

https://doi.org/10.5334/cstp.749.s1
https://doi.org/10.5334/cstp.749.s1


12Blanco-Ramírez et al. Citizen Science: Theory and Practice DOI: 10.5334/cstp.749

Industrias Extractivas Guatemala, who supported us in the 
co-organization of the workshops. We are grateful to the 
group leaders and all workshop participants for sharing 
their ideas, concerns, and thoughts with us.

FUNDING INFORMATION

This work is part of the CrowdWater project that is funded 
by the Swiss National Science Foundation (projects: 163008 
(CrowdWater) and 192125 (CrowdWater II)).

COMPETING INTERESTS

The CrowdWater app was developed by the Hydrology 
and Climate group at the Department of Geography at the 
University of Zurich, in collaboration with Spotteron GmbH, 
Austria. The CrowdWater app was developed as part of the 
CrowdWater project, which is funded by the Swiss National 
Science Foundation (projects 163008 and 192125). The 
CrowdWater app is free to use and the data are freely 
available as well (https://crowdwater.ch/en/data/). 
Although the authors are involved in the CrowdWater 
project, there are no competing interests to declare.

AUTHOR CONTRIBUTIONS

The workshops were organized by Sara Blanco-Ramírez 
(SBR) (Brazil, Costa Rica, El Salvador), in collaboration 
with Clara Guardado-Torrez (Guatemala) and Camila 
Bañales-Seguel (Chile). The systematization of experiences 
and semi-structured interviews with the leaders from 
each community-based water monitoring group were 
conducted by SBR. The lessons learned were discussed with 
all co-authors. SBR wrote the first draft of the manuscript 
and created all figures. All co-authors provided feedback on 
the manuscript and were involved in the review and editing 
of the manuscript.

AUTHOR AFFILIATIONS

Sara Blanco-Ramírez  orcid.org/0000-0002-9638-6272 

Department of Geography, University of Zurich, Switzerland

Camila Bañales-Seguel  orcid.org/0000-0002-5206-8141 

Centro de Humedales Río Cruces, Universidad Austral de Chile, 

Chile; Núcleo Milenio sobre Tecnociencia Ciudadana para la 

Transformación Socioambiental (CITEC), ANID, Chile

Clara Guardado-Torrez  orcid.org/0000-0001-9087-5828 

Albert Hirschman Centre on Democracy, Geneva Graduate 

Institute of International and Development Studies, Switzerland

Jan Seibert  orcid.org/0000-0002-6314-2124 

Department of Geography, University of Zurich, Switzerland; 

Department of Aquatic Sciences and Assessment, Faculty of 

Natural Resources and Agricultural Sciences, Swedish University of 

Agricultural Sciences, Sweden

Ilja van Meerveld  orcid.org/0000-0002-7547-3270 

Department of Geography, University of Zurich, Switzerland

REFERENCES

Adame, F. 2021. Meaningful collaborations can end “helicopter 

research”, Nature. DOI: https://doi.org/10.1038/D41586-021-

01795-1

Benyei, P, Pardo-de-Santayana, M, Aceituno-Mata, L, 

Calvet-Mir, L, Carrascosa-García, M, Rivera-Ferre, M, 

Perdomo-Molina, A and Reyes-García, V. 2021 Participation 

in Citizen Science: Insights from the CONECT-e Case Study. 

Science, Technology, & Human Values, 46(4) pp. 755–788. 

DOI: https://doi.org/10.1177/0162243920948110

Benyei, P, Skarlatidou, A, Argyriou, D, Hall, R, Theilade, I, 

Turreira- García, N, Latreche, D, Albert, A, Berger, D, 

Cartró-Sabaté, M, Chang, J, Chiaravalloti, R, Cortesi, A, 

Danielsen, F, Haklay, M, Jacobi, E, Nigussie, A, Reyes-

García, V, Rodrigues, E, Sauini, T, Shadrin, V, Siqueira, A, 

Supriadi, Tillah, M, Tofighi-Niaki, A, Vronski, N and Woods, 

T. 2023. Challenges, Strategies, and Impacts of Doing Citizen 

Science with Marginalised and Indigenous Communities: 

Reflections from Project Coordinators. Citizen Science: Theory 

and Practice, 8(1): 21, pp. 1–15. DOI: https://doi.org/10.5334/

cstp.514

Blake, C, Rhanor, A and Pajic, C. 2020. The Demographics of 

Citizen Science Participation and Its Implications for Data 

Quality and Environmental Justice. Citizen Science: Theory 

and Practice, 5(1), pp. 1–10. DOI: https://doi.org/10.5334/

cstp.320

Blanco-Ramírez, S, van Meerveld, I and Seibert, J. 2023. Citizen 

science approaches for water quality measurements. Science 

of the Total Environment, 897, p. 165436. DOI: https://doi.

org/10.1016/j.scitotenv.2023.165436

Buytaert, W, Zulkafli, Z, Grainger, S, Acosta, L, Alemie, TC, 

Bastiaensen, J, De Bièvre, B, Bhusal, J, Clark, J, Dewulf, 

A, Foggin, M, Hannah, DM, Hergarten, C, Isaeva, A, 

Karpouzoglou, T, Pandeya, B, Paudel, D, Sharma, K, 

Steenhuis, T, Tilahun, S, Van Hecken, G and Zhumanova, 

M. 2014. Citizen science in hydrology and water resources: 

opportunities for knowledge generation, ecosystem service 

management, and sustainable development. Frontiers 

in Earth Science, 2: 26. DOI: https://doi.org/10.3389/

feart.2014.00026

Clerc-Schwarzenbach, F, Seibert, J, Vis, M and van Meerveld, 

I. (in review): Value of waterlevel-class observations for 

hydrological model calibration. Hydrological Sciences Journal.

https://crowdwater.ch/en/data/
https://orcid.org/0000-0002-9638-6272
https://orcid.org/0000-0002-9638-6272
https://orcid.org/0000-0002-5206-8141
https://orcid.org/0000-0002-5206-8141
https://orcid.org/0000-0001-9087-5828
https://orcid.org/0000-0001-9087-5828
https://orcid.org/0000-0002-6314-2124
https://orcid.org/0000-0002-6314-2124
https://orcid.org/0000-0002-7547-3270
https://orcid.org/0000-0002-7547-3270
https://doi.org/10.1038/D41586-021-01795-1
https://doi.org/10.1038/D41586-021-01795-1
https://doi.org/10.1177/0162243920948110
https://doi.org/10.5334/cstp.514
https://doi.org/10.5334/cstp.514
https://doi.org/10.5334/cstp.320
https://doi.org/10.5334/cstp.320
https://doi.org/10.1016/j.scitotenv.2023.165436
https://doi.org/10.1016/j.scitotenv.2023.165436
https://doi.org/10.3389/feart.2014.00026
https://doi.org/10.3389/feart.2014.00026


13Blanco-Ramírez et al. Citizen Science: Theory and Practice DOI: 10.5334/cstp.749

Cohen, A. Matthew, M, Neville, KJ and Kelsey Wrightson, 

K. 2021. Colonialism in Community-Based Monitoring: 

Knowledge Systems, Finance, and Power in Canada. Annals 

of the American Association of Geographers, 111(7), pp. 

1988–2004. DOI: https://doi.org/10.1080/24694452.2021.1

874865

Collins, M, Arienzo, MM, Nieminen, S, Hatchett, BJ, Nolin, A and 

Jennings, KS. 2023. Effective Engagement While Scaling Up: 

Lessons from a Citizen Science Program Transitioning from 

Single- to Multi-Region Scale. Citizen Science: Theory and 

Practice, 8(1): 65, pp. 1–16. DOI: https://doi.org/10.5334/

cstp.622

Cooper, CB., Rasmussen, LM and Jones, ED. 2021. Perspective: 

The Power (Dynamics) of Open Data in Citizen Science. 

Frontiers in Climate, 3. DOI: https://doi.org/10.3389/

fclim.2021.637037

Costa, D, Aziz, U, Elliott, J, Baulch, H, Roy, B, Schneider, K 

and Pomeroy, J. 2020. The Nutrient App: Developing 

a smartphone application for on-site instantaneous 

community-based NO3 and PO4 monitoring. Environmental 

Modelling & Software, 133, pp. 1–13. DOI: https://doi.

org/10.1016/j.envsoft.2020.104829

Denzin, NK. 2017. Sociological methods: A sourcebook, 

Sociological Methods: A Sourcebook, Routledge, 590 pp. DOI: 

https://doi.org/10.4324/9781315129945

Deutsch, WG and Ruiz-Córdova, SS. 2015. Trends, challenges, 

and responses of a 20-year, volunteer water monitoring 

program in Alabama. Ecology and Society, 20(3), 14. DOI: 

https://doi.org/10.5751/ES-07578-200314

Deutsch, W, Lhotka, L and Ruiz-Córdova, S. 2009. Group 

Dynamics and Resource Availability of a Long-Term 

Volunteer Water-Monitoring Program. Society and 

Natural Resources, 22(7), pp. 637–649. DOI: https://doi.

org/10.1080/08941920802078216

Etter, S, Strobl, B, Seibert, J and van Meerveld, HJI. 2020. 

Value of Crowd‐Based Water Level Class Observations for 

Hydrological Model Calibration. Water Resources Research, 

56(2), pp. 1–17. DOI: https://doi.org/10.1029/2019wr026108

Etter, S, Strobl, B, Seibert, J, van Meerveld, I, Niebert, K and 

Stepenuck, KF. 2023. Why do people participate in app-

based environment-focused citizen science projects? 

Frontiers in Environmental Science, 11, pp. 1-13. DOI: https://

doi.org/10.3389/fenvs.2023.1105682

Eyng, V, Gomes, M, Câmpera, L and Hercos, A. 2022. 

Engagement in a Citizen Science Project in the Amazon 

Basin. Citizen Science: Theory and Practice, 7(1): 28, pp. 1–14. 

DOI: https://doi.org/10.5334/cstp.453

Falkembach, E and Carillo, AT. 2017. Systematization of 

Experiences: A Practice of Participatory Research from Latin 

America. The SAGE Handbook of Action Research, pp. 76–82. 

DOI: https://doi.org/10.4135/9781473921290.n8

Flores, C, Ramos, M, Ruiz, S, Manson, R, Aranda, E and 

Deutsch, W. 2013. Monitoreo comunitario del agua: retos 

y aprendizaje desde la perspectiva de Global Water Watch-

México. Ciudad de México: GWW (Global Water Watch).

Flores Rojas, D and Huamantinco Araujo, A. 2017. Desarrollo 

de una herramienta de vigilancia ambiental ciudadana 

basada en macroinvertebrados bentónicos en la cuenca del 

Jequetepeque (Cajamarca, Perú). Ecología Aplicada, 16(2). 

DOI: https://doi.org/10.21704/rea.v16i2.1014

Fraisl, D, Campbell, J, See, L, Wehn, U, Wardlaw, J, Gold, M, 

Moorthy, I, Arias, R, Piera, J, Oliver, J L, Masó, J, Penker, 

M and Fritz, S. 2020. Mapping citizen science contributions 

to the UN sustainable development goals. Sustainability 

Science, 15, pp. 1735–1751. DOI: https://doi.org/10.1007/

s11625-020-00833-7

Fritz, S, See, L, Carlson, T, Haklay, M, Oliver, JL, Fraisl, D, 

Mondardini, R, Brocklehurst, M, Shanley, LA, Schade, S, 

Wehn, U, Abrate, T, Anstee, J, Arnold, S, Billot, M, Campbell, 

J, Espey, J, Gold, M, Hager, G and He, S. 2019. Citizen 

science and the United Nations Sustainable Development 

Goals. Nature Sustainability, 2(10), pp. 922–930. DOI: https://

doi.org/10.1038/s41893-019-0390-3

Gewin, V. 2023. Pack up the parachute: why global north–south 

collaborations need to change, Nature, 619(7971), pp. 885–

887. DOI: https://doi.org/10.1038/d41586-023-02313-1

Grigoletto, F, Antunes de Oliveira, F, Caradi Momesso, C, 

Rodrigues Nehemy, IK, de Almeida Junior, JE, de Avelar 

São Pedro, V, Greco, R, Aquino Alves, M and Edwards, T. 

2023. Technological Affordance and the Realities of Citizen 

Science Projects Developed in Challenging Territories. 

Sustainability, 15(8), pp. 6654–6654. DOI: https://doi.

org/10.3390/su15086654

Himley, M. 2014. Monitoring the impacts of extraction: science 

and participation in the governance of mining in Peru. 

Environment and Planning A, 46, pp. 1069–1087. DOI: https://

doi.org/10.1068/a45631

Jara, O. 2018. La sistematización de experiencias: práctica y 

teoría para otros mundos políticos. 1ed. Bogotá: Centro 

Internacional de Educación y Desarrollo Humano - CINDE.

Johnson, N, Druckenmiller, ML, Danielsen, F and Pulsifer, PL. 

2021. The Use of Digital Platforms for Community-Based 

Monitoring. BioScience, 71(5), pp. 452–466. DOI: https://doi.

org/10.1093/biosci/biaa162

Juhász, L and Mooney, P. 2022. “I Think I Discovered a Military 

Base in the Middle of the Ocean”—Null Island, the Most Real 

of Fictional Places. IEEE Access, 10, pp. 84147-84165. DOI: 

https://doi.org/10.1109/ACCESS.2022.3197222

Kimura, AH and Kinchy, A. 2016. Citizen Science: Probing the 

Virtues and Contexts of Participatory Research. Engaging 

Science, Technology, and Society, 2, pp. 331–361. DOI: 

https://doi.org/10.17351/ests2016.99

https://doi.org/10.1080/24694452.2021.1874865
https://doi.org/10.1080/24694452.2021.1874865
https://doi.org/10.5334/cstp.622
https://doi.org/10.5334/cstp.622
https://doi.org/10.3389/fclim.2021.637037
https://doi.org/10.3389/fclim.2021.637037
https://doi.org/10.1016/j.envsoft.2020.104829
https://doi.org/10.1016/j.envsoft.2020.104829
https://doi.org/10.4324/9781315129945
https://doi.org/10.4324/9781315129945
https://doi.org/10.5751/ES-07578-200314
https://doi.org/10.5751/ES-07578-200314
https://doi.org/10.1080/08941920802078216
https://doi.org/10.1080/08941920802078216
https://doi.org/10.1029/2019wr026108
https://doi.org/10.3389/fenvs.2023.1105682
https://doi.org/10.3389/fenvs.2023.1105682
https://doi.org/10.5334/cstp.453
https://doi.org/10.4135/9781473921290.n8
https://doi.org/10.21704/rea.v16i2.1014
https://doi.org/10.1007/s11625-020-00833-7
https://doi.org/10.1007/s11625-020-00833-7
https://doi.org/10.1038/s41893-019-0390-3
https://doi.org/10.1038/s41893-019-0390-3
https://doi.org/10.1038/d41586-023-02313-1
https://doi.org/10.3390/su15086654
https://doi.org/10.3390/su15086654
https://doi.org/10.1068/a45631
https://doi.org/10.1068/a45631
https://doi.org/10.1093/biosci/biaa162
https://doi.org/10.1093/biosci/biaa162
https://doi.org/10.1109/ACCESS.2022.3197222
https://doi.org/10.17351/ests2016.99
https://doi.org/10.17351/ests2016.99


14Blanco-Ramírez et al. Citizen Science: Theory and Practice DOI: 10.5334/cstp.749

Kimura, AH and Kinchy, A. 2019. Science by the People: 

Participation, Power, and the Politics of Environmental 

Knowledge. Rutgers University Press. 240 pp. DOI: https://doi.

org/10.36019/9780813595115

Liboiron, M. 2021. Decolonizing geoscience requires more than 

equity and inclusion, Nature Geoscience, 14(12), pp. 876–

877. DOI: https://doi.org/10.1038/s41561-021-00861-7

López-Garay, H and Pérez-Perdomo, MT. 2024. El enfoque de 

la Investigación Acción Participativa (IAP) en el estudio de 

las problemáticas regionales. Edited by López-Garay, H and 

Pérez-Perdomo, MT. Ediciones Unibagué. 262 pp. DOI: https://

doi.org/10.35707/9789587544435

Lowry, CS, and Fienen, MN. 2013. CrowdHydrology: 

Crowdsourcing hydrologic data and engaging citizen 

scientists. GroundWater, 51(1), pp. 151–156. DOI: https://doi.

org/10.1111/j.1745-6584.2012.00956.x

Lynn, SJ, Kaplan, N, Newman, S, Scapino, R, and Newman, G. 

2019. Designing a Platform for Ethical Citizen Science: A Case 

Study of CitSci.org. Citizen Science: Theory and Practice, 4(1), 

pp. 1–15. DOI: https://doi.org/10.5334/cstp.227

Malthus, TJ, Ohmsen, R and van der Woerd, HJ. 2020. An 

evaluation of citizen science smartphone apps for Inland 

water quality assessment. Remote Sensing, 12(10). DOI: 

https://doi.org/10.3390/rs12101578

Miller-Rushing, A, Primack, R and Bonney, R. 2012. The history of 

public participation in ecological research. Frontiers in Ecology 

and the Environment, 10(6), pp. 285–290. DOI: https://doi.

org/10.1890/110278

North, T, Moore, P, Birch, W, Markle, C, Freeman, H, Furukawa, A, 

Hudson, D, Wilkinson, S and Waddington, J. 2023. iWetland: 

A Community Science Platform for Monitoring Wetland 

Water Levels. Citizen Science: Theory and Practice, 8(1): 7, pp. 

1–15. DOI: https://doi.org/10.5334/cstp.448

Pareja, C, Honey-Rosés, J, Kunz, N, Fraser, J and Xavier, A. 

2018. What Participation? Distinguishing Water Monitoring 

Programs in Mining Regions Based on Community 

Participation. Water, 10(1325), pp. 1-16. DOI: https://doi.

org/10.3390/w10101325

Pateman, R, Dyke, A and West, S. 2021. The diversity of 

participants in environmental citizen science. Citizen 

Science: Theory and Practice, 6(1), pp. 1–16. DOI: https://doi.

org/10.5334/cstp.369

Pateman, RM and West, SE. 2023. Citizen Science: Pathways to 

Impact and why Participant Diversity Matters. Citizen Science: 

Theory and Practice, 8(1): 50, pp. 1–15. DOI: https://doi.

org/10.5334/cstp.569

Phillips, TB, Ballard, HL., Lewenstein, BV and Bonney, R. 2019. 

Engagement in science through citizen science: Moving 

beyond data collection. Science Education, 103(3), pp. 665–

690. DOI: https://doi.org/10.1002/sce.21501

Rangecroft, S, Clason, C, Dextre, RM, Richter, I, Kelly, C, Turin, 

C, Grados-Bueno, CV, Fuentealba, B, Hernandez, MC, Julca, 

SM, Martin, J and Guy, JA. 2024. GC Insights: Lessons from 

participatory water quality research in the upper Santa River 

basin, Peru. Geoscience Communication, 7(2), pp. 145–150. 

DOI: https://doi.org/10.5194/gc-7-145-2024

Rinderer, M, Komakech, HC, Müller, D, Wiesenberg, GLB and 

Seibert, J. 2015. Qualitative soil moisture assessment in 

semi-arid Africa – the role of experience and training on 

inter-rater reliability. Hydrology and Earth System Sciences, 

19 (8), pp. 3505–3516. DOI: https://doi.org/10.5194/hess-19-

3505-2015

San Llorente Capdevila, A, Kokimova, A, Ray, SS, Avellán, T, Kim, 

J and Kirschke, S. 2020. Success factors for citizen science 

projects in water quality monitoring. Science of The Total 

Environment (780), pp. 1–17. DOI: https://doi.org/10.1016/j.

scitotenv.2020.137843

Seibert, J, Strobl, B, Etter, S, Hummer, P, and van Meerveld, HJ. 

2019. Virtual Staff Gauges for Crowd-Based Stream Level 

Observations. Frontiers in Earth Science, 7. DOI: https://doi.

org/10.3389/feart.2019.00070

Shirk, JL, Ballard, HL, Wilderman, CC, Phillips, T, Wiggins, A, 

Jordan, R, McCallie, E, Minarchek, M, Lewenstein, BV, 

Krasny, ME and Bonney, R. 2012. Public Participation in 

Scientific Research: a Framework for Deliberate Design. 

Ecology and Society, 17(2). DOI: https://doi.org/10.5751/

ES-04705-170229

Skarlatidou, A and Haklay, M. 2021. Geographic Citizen Science 

Design No one left behind. Edited by Skarlatidou, A and 

Haklay, M. UCL Press. 365 pp. DOI: https://doi.org/10.2307/j.

ctv15d8174

Strobl, B, Etter, S, van Meerveld, I and Seibert, J. 2019. 

Accuracy of crowdsourced streamflow and stream level 

class estimates. Hydrological Sciences Journal, 65(5), pp. 

823–841. DOI: https://doi.org/10.1080/02626667.2019.15

78966

Thiel, M, Baeza Álvarez, J, Diaz, M, de Veer, D, Dittmann, S, 

Guevara-Torrejón, V, Ahumada, GH, Honorato-Zimmer, 

D, Kiessling, T, Leyton Muñoz, A, López-Xalín, N, Nuñez, 

P, Sepúlveda, JM and Vásquez, N. 2023. Communication 

strategies in an international school citizen science program 

investigating marine litter. Frontiers in Environmental 

Science, 11:1270413. DOI: https://doi.org/10.3389/

fenvs.2023.1270413

Ulloa, A, Godfrid, J, Damonte, G, Quiroga, C and López, AP. 

2020. Monitoreos hídricos comunitarios: conocimientos 

locales como defensa territorial y ambiental en 

Argentina, Perú y Colombia. Íconos - Revista de Ciencias 

Sociales 69, pp. 77–97. DOI: https://doi.org/10.17141/

iconos.69.2021.4489

Ureta, S, Llona, M, Rodríguez-Oroz, D, Valenzuela, D, Trujillo-

Espinoza, C, Guiñez, C, Rebolledo, A, Maiza, MJ, and 

Rodríguez Beltrán, C. 2022. Nuestros Suelos: exploring new 

forms of public engagement with polluted soils. Journal of 

Science Communication, 21(01), pp. 1–13. DOI: https://doi.

org/10.22323/2.21010801

https://doi.org/10.36019/9780813595115
https://doi.org/10.36019/9780813595115
https://doi.org/10.1038/s41561-021-00861-7
https://doi.org/10.35707/9789587544435
https://doi.org/10.35707/9789587544435
https://doi.org/10.1111/j.1745-6584.2012.00956.x
https://doi.org/10.1111/j.1745-6584.2012.00956.x
https://CitSci.org
https://doi.org/10.5334/cstp.227
https://doi.org/10.3390/rs12101578
https://doi.org/10.3390/rs12101578
https://doi.org/10.1890/110278
https://doi.org/10.1890/110278
https://doi.org/10.5334/cstp.448
https://doi.org/10.3390/w10101325
https://doi.org/10.3390/w10101325
https://doi.org/10.5334/cstp.369
https://doi.org/10.5334/cstp.369
https://doi.org/10.5334/cstp.569
https://doi.org/10.5334/cstp.569
https://doi.org/10.1002/sce.21501
https://doi.org/10.5194/gc-7-145-2024
https://doi.org/10.5194/hess-19-3505-2015
https://doi.org/10.5194/hess-19-3505-2015
https://doi.org/10.1016/j.scitotenv.2020.137843
https://doi.org/10.1016/j.scitotenv.2020.137843
https://doi.org/10.3389/feart.2019.00070
https://doi.org/10.3389/feart.2019.00070
https://doi.org/10.5751/ES-04705-170229
https://doi.org/10.5751/ES-04705-170229
https://doi.org/10.2307/j.ctv15d8174
https://doi.org/10.2307/j.ctv15d8174
https://doi.org/10.1080/02626667.2019.1578966
https://doi.org/10.1080/02626667.2019.1578966
https://doi.org/10.3389/fenvs.2023.1270413
https://doi.org/10.3389/fenvs.2023.1270413
https://doi.org/10.17141/iconos.69.2021.4489
https://doi.org/10.17141/iconos.69.2021.4489
https://doi.org/10.22323/2.21010801
https://doi.org/10.22323/2.21010801


15Blanco-Ramírez et al. Citizen Science: Theory and Practice DOI: 10.5334/cstp.749

TO CITE THIS ARTICLE:
Blanco-Ramírez, S, Bañales-Seguel, C, Guardado-Torrez, C, Seibert, J and van Meerveld, I. 2025. Implementation of a Global Citizen Science 
App in Community-Based Water Monitoring: Lessons Learned from the CrowdWater Experiences in Latin America. Citizen Science: Theory and 
Practice, 10(1): 10, pp. 1–15. DOI: https://doi.org/10.5334/cstp.749

Submitted: 04 March 2024     Accepted: 09 February 2025     Published: 21 March 2025

COPYRIGHT:
© 2025 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 
License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source 
are credited. See http://creativecommons.org/licenses/by/4.0/.

Citizen Science: Theory and Practice is a peer-reviewed open access journal published by Ubiquity Press.

van Emmerik, T, Seibert, J, Strobl, B, Etter, S, den 

Oudendammer, T, Rutten, M, bin Ab Razak, MS and van 

Meerveld, I. 2020. Crowd-Based Observations of Riverine 

Macroplastic Pollution. Frontiers in Earth Science, 8 (298), pp. 

1–12. DOI: https://doi.org/10.3389/feart.2020.00298

Vázquez, L. 2019. ¿Ciencia de resistencia? Monitoreos 

ambientales participativos en contextos de conflicto 

ambiental. Reflexiones desde una mirada decolonial’, 

Revista de Paz y Conflictos, 12, pp. 57–79. DOI: https://doi.

org/10.30827/revpaz.v12i2.10399

Walker, DW, Smigaj, M and Tani, Masakazu. 2020. The benefits 

and negative impacts of citizen science applications to water 

as experienced by participants and communities. WIREs 

Water. DOI: https://doi.org/10.1002/wat2.1488

Weeser, B, Stenfert Kroese, J, Jacobs, SR, Njue, N, Kemboi, 

Z, Ran, A, Rufino, MC and Breuer, L. 2018. Citizen 

science pioneers in Kenya – A crowdsourced approach for 

hydrological monitoring. Science of The Total Environment, 

631-632, pp. 1590–1599. DOI: https://doi.org/10.1016/j.

scitotenv.2018.03.130

West, S, Dyke, A and Pateman, R. 2021. Variations in the 

motivations of environmental citizen scientists. Citizen 

Science: Theory and Practice, 6(1), pp. 1–18. DOI: https://doi.

org/10.5334/CSTP.370

Ziegler, S and Arias-Segura, J. 2022. Rural connectivity in Latin 

America and the Caribbean state of play, challenges and 

actions for digitalization and sustainable development. 109 p. 

https://repositorio.iica.int/handle/11324/21350

https://doi.org/10.5334/cstp.749
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/feart.2020.00298
https://doi.org/10.30827/revpaz.v12i2.10399
https://doi.org/10.30827/revpaz.v12i2.10399
https://doi.org/10.1002/wat2.1488
https://doi.org/10.1016/j.scitotenv.2018.03.130
https://doi.org/10.1016/j.scitotenv.2018.03.130
https://doi.org/10.5334/CSTP.370
https://doi.org/10.5334/CSTP.370
https://repositorio.iica.int/handle/11324/21350

