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Extended abstract

Abstract

Groundwater resources are critical for global water security, ecological
health, and sustainable socio-economic development. However, these
resources face unprecedented threats from climate change and anthropogenic
pressures. Traditional water management approaches often lack the capacity
to address these complex challenges effectively. Participatory Groundwater
Management (PGM) has emerged as a transformative paradigm in water
governance, emphasizing the active involvement of all relevant stakeholders.
Despite its growing recognition, a comprehensive and systematic analysis of
the knowledge architecture of PGM, including its conceptual structure,
research trends, and future priorities, is lacking. This research aims to
address this gap by conducting a detailed bibliometric analysis of the PGM
field to map its intellectual landscape and identify key research directions.

Materials and Methods

This study employed a quantitative and qualitative bibliometric approach to
analyze the research field of participatory groundwater management. The
Web of Science Core Collection (WoSCC) database was selected as the
primary data source to ensure access to a comprehensive collection of high-
quality scientific publications.
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A targeted search strategy using relevant keywords such as "Participatory
Groundwater Management, " "Community-based Groundwater Management, "
"Collaborative Groundwater Governance, " and "Groundwater Co-management”
was implemented to retrieve relevant documents published between 2003 and
February 2025. The initial search results were refined based on specific criteria,
including document type (articles, review articles, and proceedings papers),
subject relevance (direct relation to PGM and its various dimensions), and
publication language (English). The final dataset of 484 documents was analyzed
using a combination of descriptive statistics, keyword co-occurrence analysis
(using VOSviewer), and temporal trend analysis of frequent keywords (using
Biblioshiny). Descriptive analysis provided an overview of the dataset's
characteristics. Keyword co-occurrence analysis mapped the conceptual structure
and identified thematic clusters. Temporal trend analysis examined the evolution
of research topics over time.

Results

The bibliometric analysis revealed several key findings. Descriptive statistics
showed a significant annual growth rate of 11.03% in PGM publications and an
average of 19.48 citations per document, indicating the growing importance and
impact of this field. Keyword co-occurrence analysis identified five main thematic
clusters: 1) Groundwater Pollution and Quality (focusing on contamination and
GIS applications), 2) Agriculture and Water Resource Sustainability (emphasizing
the nexus of agriculture, aquifers, and climate change), 3) Participatory
Governance and Policymaking (highlighting collaborative approaches and
institutional frameworks), 4) Adaptation and Participatory Knowledge (stressing
climate change adaptation and stakeholder involvement), and 5) Watershed
Modeling and Quality (focusing on the impact of climate change on water quality
at the watershed level). Density visualization of keywords further emphasized the
strong influence of contemporary environmental and socio-political issues on
PGM research, with keywords like "groundwater, " "management, climate
change, " "governance, " and "sustainability" showing high density. The journal
Water and Hydrogeology Journal were identified as the most productive sources.
The United States emerged as the leading country in PGM research. Temporal
trend analysis of frequent keywords revealed a continuous core of research focused
on fundamental hydrological aspects, a growing focus on climate change and its
impacts, an increasing emphasis on participatory management and social
dimensions, and the emergence of new topics such as energy, GIS, risk, variability,
and removal.

Conclusion

This bibliometric study provides a comprehensive overview of the knowledge
architecture of participatory groundwater management. The increasing publication
rate and citation impact demonstrate the growing recognition of PGM as a crucial
paradigm for sustainable water governance. The identified thematic clusters
highlight the multifaceted nature of PGM research, encompassing technical,
environmental, social, economic, and institutional dimensions. The temporal trend
analysis reveals an evolving research landscape, with increasing attention to
climate change, participatory approaches, and emerging technologies. Future
research should focus on risk management and resilience, the application of
innovative technologies, strengthening community-based and participatory
approaches, addressing sustainability and equity issues, and further developing
coherent conceptual and methodological frameworks for PGM. This study
contributes to a deeper understanding of the foundations, trends, and frontiers of
PGM research, providing valuable insights for researchers, policymakers, and
practitioners in the field of water resource management.
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Table 1. Main Information of Publication.

Description Results
MAIN INFORMATION ABOUT DATA
Timespan 2003:2025
Sources (Journals, Books, etc) 289
Documents 484
Annual Growth Rate % 11.03
Document Average Age 7.3
Average citations per doc 19.48
References 28073
DOCUMENT CONTENTS
Keywords Plus (ID) 1360
Author's Keywords (DE) 1587
AUTHORS
Authors 2205
Authors of single-authored docs 51
AUTHORS COLLABORATION
Single-authored docs 51
Co-Authors per Doc 4.84
International co-authorships % 35.74
DOCUMENT TYPES
article 332
article; book chapter 17
article; data paper 1
article; early access 3
article; proceedings paper 9
editorial material 14
proceedings paper 56
review 48
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