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Editorial on the Research Topic 
Environmental citizen studies in freshwater science


Traditional freshwater research, which aims to address and investigate the ecology and management of aquatic environments, has typically been a costly and time-consuming activity (Njue et al., 2019). Water quality monitoring and data gathering methods can add substantial costs to institutions and government agencies engaged in monitoring. These costs include personnel resources in the field and laboratory, technical equipment and maintenance, supplies, and overall logistics in data collection and coordination. Large watershed areas can exacerbate complexities and costs by limiting access or creating constraints for timely or event driven site visits, thus limiting opportunities for temporal or episodic surveillance of these systems. This can lead to infrequent data collection efforts, creating data gaps that diminish the utility and meaningfulness of the data.
Observing and monitoring freshwater systems through citizen science programs has increased dramatically in recent times through public engagement via social media campaigns and online activities (Walker et al., 2020). Citizen science can help to fill observational gaps where traditional scientific observations are limited (Walker et al., 2020) or under reported (Hadj-Hammou et al., 2017). Citizen scientists have the advantage of being place-based, making it more logistically feasible to capture episodic events or increase the temporal frequency in monitoring efforts. This provides an enhanced resolution of resource conditions and dynamics. Data collection efforts by citizen scientists also create additional benefits by heightening local awareness and knowledge of local issues, engaging people in active resource management and advocacy, and promoting sound resource stewardship backed by credible scientific data.
Engaging diverse participants in freshwater research and resource management can take many forms, but the common thread of paramount importance is the generation of useable data. High-quality citizen science data is vital, and with appropriate training and protocols developed to guide organisations and participants, citizen science data can demonstrate quality assurance and control, matching the quality of data collected by paid experts, particularly for standard aquatic measurements. When implemented correctly, these measures address many concerns about citizen science data accuracy or suitability, allowing the integration of citizen science data with traditionally collected data. Buytaert et al. (2016) suggest that the development of low-cost technologies is facilitating a shift from centralised monitoring to a more diverse, decentralised approach. This new methodology integrates multiple data sources including remote sensing, in situ sensing and citizen science, providing a more comprehensive understanding of freshwater systems. Understanding the challenges for all citizen scientists in freshwater research, in terms of leading projects, producing reliable data, and retaining participants, is pivotal for successful programs.
The goal of this Research Topic is to share insightful and inspiring information about how to effectively collaborate and communicate with communities in ways that advance freshwater research and its application in diverse contexts. The articles frame challenges and opportunities for citizen science, and provide relevant case studies in regional, national, and global contexts.
Kirschke et al., present the outcomes from a global survey aimed at understanding the comparative effects of citizen science projects in water quality. Findings suggest that most citizen science projects in the field are successful in delivering positive results particularly relating to data outputs and societal outcomes. The authors stress the importance of project design and funding to derive impact from such initiatives. Collins et al. profile a range of citizen science opportunities specific to the freshwater environment across the United Kingdom. They provide examples of new approaches for consideration to increase the contribution of communities in understanding and addressing pollution of aquatic environments. Wu et al. examine citizen science and water quality monitoring across China. Their findings suggest that training requires enhancement (particularly in certain regions) and that the term “citizen science” may serve as a barrier to more widespread engagement. Dickson et al. provide a case study of a regional water quality program in Australia. They examine methods and results to assess the accuracy of citizen science data against paid expert data collection efforts. Findings suggests that when the program is properly supported and integrated with professional scientific data, the results are generally accurate and representative, thereby better informing management. Additionally, community contributions to scientific research have many other benefits, such as fostering environmental stewardship and increasing the spatial and temporal coverage of monitoring programs. O’Reilly and Starrs provide insights into how to tailor an existing citizen science program to meet new funding requirements. As a result, the program has become an integral part of catchment health and local land management policy, with improvements to data quality assurance and control processes. Starkey et al. detail barriers to community water quality monitoring across both Taiwan and the United Kingdom. They expose important technical barriers that still exist, preventing many communities from taking the lead in water quality monitoring schemes.
We hope that these articles will inspire increased engagement and interest in citizen science and freshwater research, re-engaging communities with freshwater ecosystems globally. As editors of this Research Topic, we encouraged and aimed to include manuscripts covering a range of geographies and scales of interaction, spanning from the local and regional to national and global levels. Unfortunately, we are missing articles referencing the Americas, Africa, and Indigenous groups around the world. We had hoped to attract a more comprehensive and geographically diverse Research Topic to serve as a reference point for communities and researchers alike. The absence of contributions from these continents and Indigenous groups creates a gap in the narrative, hindering a complete understanding of the challenges and opportunities faced by communities in these regions.
Recognising this gap, we understand that while citizen science activities are operating, they may not be well connected to the global community. There are also far fewer citizen science initiatives operating in some of these regions due to insufficient incentives, lack of awareness and economic pressures (see Ferraro and Kiss (2002) for a discussion on incentivising biodiversity conservation). Freshwater ecosystem issues are universal, and a more inclusive representation in research is crucial for crafting effective, context-specific solutions. Our call to action is for additional investment in identifying the most efficient and useful monitoring systems to ensure both researchers and communities are benefitting from this important area for citizen science globally.
AUTHOR CONTRIBUTIONS
ER: Writing–original draft, Writing–review and editing. JA: Writing–review and editing. IO: Writing–review and editing. HS: Writing–review and editing.
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
REFERENCES
 Buytaert, W., Dewulf, A., De Bièvre, B., Clark, J., and Hannah, D. M. (2016). Citizen science for water resources management: toward polycentric monitoring and governance?J. Water Resour. Plan. Manag. 142 (4). doi:10.1061/(ASCE)WR.1943-5452.0000641
 Ferraro, P. J., and Kiss, A. (2002). Direct payments to conserve biodiversity. Science 298, 1718–1719. doi:10.1126/science.1078104
 Hadj-Hammou, J., Loiselle, S., Ophof, D., and Thornhill, I. (2017). Getting the full picture: assessing the complementarity of citizen science and agency monitoring data. PLOS ONE 12 (12), e0188507. doi:10.1371/journal.pone.0188507
 Njue, N., Kroese, J. S., Graf, J., Jacobs, S. R., Weeser, B., Breuer, L., et al. (2019). Citizen science in hydrological monitoring and ecosystem services management: state of the art and future prospects. Sci. Total Environ. 693, 13353. doi:10.1016/j.scitotenv.2019.07.337
 Walker, D. W., Smigaj, M., and Tani, M. (2020). The benefits and negative impacts of citizen science applications to water as experienced by participants and communities. WIREs Water 8, e1488. doi:10.1002/wat2.1488
Conflict of interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.
Copyright © 2024 Roger, Anstee, Ogashawara and Snook. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.




OPS/images/crossmark.jpg
©

|





OPS/xhtml/nav.xhtml
Contents

		Cover

		Editorial: Environmental citizen studies in freshwater science		Author contributions

		Publisher’s note

		References









OPS/images/cover.jpg
’ frontiers | Frontiers in Environmental Science

Editorial: Environmental citizen
studies in freshwater science





OPS/images/logo.jpg
& frontiers | Frontiers in Environmental Science





