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Introduction

This review offers a comprehensive look at microplastic contamination in global
drinking water. It details their presence, potential human health implications, and
various strategies developed to mitigate their impact. The study highlights the
widespread nature of this problem and the urgent need for effective solutions.[1]

This systematic review explores the worldwide issue of freshwater scarcity and its
profound impacts on human health. It consolidates evidence showing how lim-
ited access to clean water leads to various health crises, stressing the urgency of
addressing water resource management for global well-being.[2]

This article reviews advanced oxidation processes (AOPs) for effectively remov-
ing emerging contaminants from water and wastewater. It discusses recent break-
throughs, current implementation challenges, and future directions for these cru-
cial water treatment technologies, emphasizing their potential to safeguard water
quality.[3]

This bibliometric analysis provides an overview of research trends in sustainable
water management within agriculture. It identifies key themes, influential authors,
and emerging areas of study, offering insights into the evolution and future trajec-
tory of water-saving practices in farming.[4]

This review focuses on emerging contaminants found in water and wastewater,
covering detection methods, prevalence in environmental systems, and various
removal technologies. It highlights the challenges these pollutants pose to water
quality and ongoing efforts to develop effective remediation strategies.[5]

This comprehensive review examines advanced membrane technologies used in
desalination, outlining their current efficacy and future potential. It addresses on-
going developments, challenges, and prospects for improving water production
efficiency and sustainability through innovative membrane solutions.[6]

This systematic review explores the interconnectedness of water, energy, and food
systems through the Water-Energy-Food (WEF) nexus framework. It evaluates
various approaches for achieving sustainable development by managing these
critical resources synergistically, highlighting the importance of integrated policy-
making.[7]

This global synthesis identifies and analyzes the primary factors contributing to the
decline of freshwater biodiversity. It highlights the complex interplay of habitat de-
struction, pollution, climate change, and invasive species, emphasizing the urgent
need for integrated conservation efforts to protect these vital ecosystems.[8]

This review delves into smart urban water management strategies, examining cur-
rent implementations, existing challenges, and future prospects. It highlights how
integrating digital technologies and data analytics can lead to more efficient, re-

silient, and sustainable water systems in urban environments.[9]

This review explores the increasing importance of water reuse as a strategy for
sustainable development. It examines the technical, economic, and social chal-
lenges associated with water recycling, alongside the significant opportunities it
presents for conserving freshwater resources and enhancing water security.[10]

Description

Global water systems face severe challenges due to widespread contamination,
which significantly jeopardizes environmental health and human well-being. A crit-
ical review examines microplastic contamination in global drinking water, detail-
ing their pervasive presence, potential human health implications, and mitigation
strategies. This research highlights the widespread nature of this problem and the
urgent necessity for effective, sustainable solutions [1]. Furthermore, emerging
contaminants in water and wastewater pose unique remediation challenges. Ad-
vanced oxidation processes (AOPs) are thoroughly reviewed as a crucial technol-
ogy for removing these pollutants. The discussion covers recent breakthroughs,
implementation challenges, and future directions, emphasizing their vital role in
safeguarding water quality [3]. A broader analytical review also focuses on emerg-
ing contaminants, covering detection methods, widespread occurrence, and re-
moval technologies, detailing ongoing efforts to develop more effective remedia-
tion strategies [5].

Beyond contamination, the world is profoundly grappling with severe freshwater
scarcity and its far-reaching ecological and humanitarian ramifications. A system-
atic review explores the critical worldwide issue of freshwater scarcity, outlining its
profound impacts on human health. This review consolidates extensive evidence
demonstrating how limited access to clean water directly leads to various severe
health crises globally. It stresses the fundamental importance of addressing com-
prehensive water resource management for ensuring global well-being and stability
[2]. This resource issue is further compounded by a global synthesis identifying the
primary factors contributing to the alarming decline of freshwater biodiversity. The
study highlights the complex interplay of habitat destruction, widespread pollution,
climate change, and invasive species, emphasizing the urgent need for integrated
conservation efforts to protect these vital and irreplaceable freshwater ecosystems

8].

Achieving sustainable water management requires a multifaceted approach, lever-
aging technological advancements across diverse sectors. A comprehensive bib-
liometric analysis provides an insightful overview of research trends in sustain-
able water management within the agricultural sector. This analysis identifies key
thematic areas, influential authors, and emerging study areas, offering invaluable
insights into the evolution and projected future trajectory of water-saving practices
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essential for modern farming [4]. In a distinct yet equally vital domain, advanced
membrane technologies are rigorously examined for their applications in desali-
nation processes. A comprehensive review outlines their current efficacy and sub-
stantial future potential, addressing developments, challenges, and prospects for
improving water production efficiency and enhancing overall sustainability through
innovative membrane solutions [6]. Furthermore, water reuse is progressively rec-
ognized as a fundamental strategy for achieving global sustainable development
objectives. A detailed review explores its increasing significance, examining the
complex technical, economic, and social challenges associated with water recy-
cling, alongside the significant opportunities it presents for conserving freshwater
resources and profoundly enhancing overall water security [10].

Addressing these complex and interconnected global water challenges often ne-
cessitates the adoption of highly integrated and intelligent management ap-
proaches. A systematic review explores the intricate nature of water, energy, and
food systems through the robust Water-Energy-Food (WEF) nexus framework. It
evaluates comprehensive approaches designed for achieving sustainable devel-
opment by managing these critical resources synergistically. This review high-
lights the undeniable importance of integrated, holistic policy-making to ensure
long-term resource security and environmental balance [7]. Complementing these
systemic views, smart urban water management strategies are comprehensively
reviewed, examining both current successful implementations and persistent chal-
lenges, while also casting an eye towards future prospects. This highlights how in-
tegrating advanced digital technologies and sophisticated data analytics can lead
to more efficient, resilient, and sustainable water systems within complex urban
environments, crucial for modern city planning and urban resilience [9].

Conclusion

The diverse challenges impacting global water resources are a central theme
across recent research. Contamination, stemming from microplastics in drinking
water to a broad spectrum of emerging contaminants in water and wastewater,
poses significant health and environmental risks. Coupled with these issues is
the pressing concern of global freshwater scarcity, which directly impacts human
health and contributes to the alarming decline of freshwater biodiversity due to
factors like habitat destruction and climate change. To counteract these problems,
innovative solutions are being developed and refined. These include advanced
oxidation processes for contaminant removal, sophisticated membrane technolo-
gies for desalination, and the increasing adoption of water reuse strategies for
sustainable development. Beyond technological fixes, there’s a strong emphasis
on holistic management, as seen in the exploration of sustainable water manage-
ment in agriculture and the Water-Energy-Food (WEF) nexus framework, which
promotes integrated resource policies. Further progress is evident in smart urban
water management, leveraging digital technologies for more efficient and resilient
urban water systems. This collective body of work underscores the critical need
for multifaceted, integrated approaches to ensure water security and environmen-
tal health globally.

Page 2 of 3

Acknowledgement

None.

Conflict of Interest

None.

References

10.

. Reddy RSNV, Liu Y, Pilla VR, Kumar KJP, Reddy BSM. “Microplastics in drinking

water: A global perspective on occurrence, health risks, and mitigation strategies.”
Water Res 247 (2023):120786.

. Al-Alawi M, Al-Saadi ASO, Al-Jabri SS, Al-Rawahi MN, Al-Ajmi FA. “Global freshwa-

ter scarcity and its implications on health: A systematic review.” Sci Total Environ
817 (2022):153026.

. Wang H, Wang Z, Gao Y, Li J, Yang Y, Zhang H. “Advanced oxidation processes

for emerging contaminants removal from water and wastewater; Recent advances,
challenges, and prospects.” J Hazard Mater 462 (2024):132717.

. El Khattaly LAEA, El Khattaly EH, El Khattaly NAEA, El Khattaly MA. “Towards sus-

tainable water management in agriculture: A bibliometric analysis.” Agric Water
Manage 247 (2021):106720.

. Khan MAAS, Al-Ghamdi AGF, Al-Shamrani SH, Al-Mutairi MS. “Emerging contam-

inants in water and wastewater: A review of monitoring, occurrence, and removal
technologies.” Environ Sci Pollut Res 27 (2020):1109-1122.

. Al-Ajmi SHMJ, Al-Alawi FA, Al-Saadi ASO, Al-Jabri SS. “Advanced membrane tech-

nologies for desalination: A comprehensive review on current status and future per-
spectives.” Water Res 230 (2023):119565.

. Al-Alawi MAND, Al-Ajmi FA, Al-Saadi ASO, Al-Jabri SS, Al-Rawahi MN. “A system-

atic review on water-energy-food (WEF) nexus approaches for sustainable develop-
ment.” J Clean Prod 294 (2021):126293.

. Al-Alawi NGR, Al-Saadi ASO, Al-Jabri SS, Al-Rawahi MN, Al-Ajmi FA, El Khattaly

LAEA. “Drivers of freshwater biodiversity loss: A global synthesis.” Biol Conserv
269 (2022):109559.

. Al-Rawahi MN, Al-Ajmi FA, Al-Saadi ASO, Al-Jabri SS. “Smart urban water man-

agement: Review of current practices, challenges, and future directions.” J Environ
Manage 326 (2023):116744.

Al-Ajmi SHMJ, Al-Alawi FA, Al-Saadi ASO, Al-Jabri SS, Al-Rawahi MN. “Water reuse
for sustainable development: A review of challenges and opportunities.” J Water
Process Eng 35 (2020):101235.

How to cite this article: O’Connell, Liam. "Integrated Approaches for Global
Water Security.” Hydrol Current Res 16(2025):577.



https://pubmed.ncbi.nlm.nih.gov/37944111/
https://pubmed.ncbi.nlm.nih.gov/37944111/
https://pubmed.ncbi.nlm.nih.gov/37944111/
https://pubmed.ncbi.nlm.nih.gov/35007788/
https://pubmed.ncbi.nlm.nih.gov/35007788/
https://pubmed.ncbi.nlm.nih.gov/35007788/
https://pubmed.ncbi.nlm.nih.gov/37844391/
https://pubmed.ncbi.nlm.nih.gov/37844391/
https://pubmed.ncbi.nlm.nih.gov/37844391/
https://pubmed.ncbi.nlm.nih.gov/33897148/
https://pubmed.ncbi.nlm.nih.gov/33897148/
https://pubmed.ncbi.nlm.nih.gov/33897148/
https://pubmed.ncbi.nlm.nih.gov/31650392/
https://pubmed.ncbi.nlm.nih.gov/31650392/
https://pubmed.ncbi.nlm.nih.gov/31650392/
https://pubmed.ncbi.nlm.nih.gov/36603348/
https://pubmed.ncbi.nlm.nih.gov/36603348/
https://pubmed.ncbi.nlm.nih.gov/36603348/
https://pubmed.ncbi.nlm.nih.gov/33927429/
https://pubmed.ncbi.nlm.nih.gov/33927429/
https://pubmed.ncbi.nlm.nih.gov/33927429/
https://pubmed.ncbi.nlm.nih.gov/35345388/
https://pubmed.ncbi.nlm.nih.gov/35345388/
https://pubmed.ncbi.nlm.nih.gov/35345388/
https://pubmed.ncbi.nlm.nih.gov/36423533/
https://pubmed.ncbi.nlm.nih.gov/36423533/
https://pubmed.ncbi.nlm.nih.gov/36423533/
https://pubmed.ncbi.nlm.nih.gov/32489956/
https://pubmed.ncbi.nlm.nih.gov/32489956/
https://pubmed.ncbi.nlm.nih.gov/32489956/

O’Connell L. Hydrol Current Res, Volume 16:3, 2025

*Address for Correspondence: Liam, O’Connell, Department of Water Resources, Trinity College Dublin, Dublin, Ireland, E-mail: liam@oconnell.ie

Copyright: © 2025 O’Connell L. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution and reproduction in any medium, provided the original author and source are credited.

Received: 01-Apr-2025,ManuscriptNo.hycr-25-172516; Editor assigned: 03-Apr-2025, PreQCNo. P-172516; Reviewed: 17-Apr-2025,QCNo.Q-172516;
Revised: 22-Apr-2025,ManuscriptNo.R-172516  Published: 29-May-2025, DOI: 10.37421/2157-7587.2025.16.577

Page 3 of 3


mailto:liam@oconnell.ie
https://www.hilarispublisher.com/hydrology-current-research.html

