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Abstract

Norovirus presents a significant public health challenge in water environments. This body of research emphasizes advanced
surveillance, detection, and risk assessment strategies. Environmental monitoring, including wastewater analysis, provides crucial
early warnings and tracks viral circulation. Next-generation sequencing and rapid molecular methods enhance source tracking and
outbreak response. Studies also address norovirus persistence, treatment efficacy, and risk in drinking water, recycled water, and
irrigation water. Integrated approaches and improved water quality indicators are key to safeguarding public health against waterborne

norovirus contamination.
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Introduction

Environmental surveillance for norovirus in water, especially
wastewater, offers a proactive way to monitor viral circulation in
communities. It’s a valuable tool for understanding the epidemi-
ology of norovirus, tracking emerging strains, and assessing the
effectiveness of public health interventions. This method comple-
ments clinical surveillance by providing early warning signs of out-
breaks and identifying potential sources of water contamination be-
fore widespread illness occurs [1].

Next-generation sequencing (NGS) is a promising technology
for detecting norovirus in wastewater, offering high sensitivity and
the ability to characterize viral genetic diversity. This helps in iden-
tifying specific genotypes and understanding transmission path-

ways. The review highlights current applications and future di-
rections, emphasizing NGS’s potential to enhance environmental
surveillance and public health responses to norovirus outbreaks [2].

This review synthesizes information on waterborne norovirus
outbreaks, identifying common sources, transmission routes, and
contributing factors. It emphasizes the importance of robust surveil-
lance systems, effective water treatment, and public health inter-
ventions to prevent such outbreaks. Understanding these patterns is
crucial for developing targeted strategies to safeguard public water
supplies [3].

Noroviruses are notoriously resilient in aquatic environments,
persisting for extended periods and resisting common inactivation
methods. This review explores the factors influencing their persis-
tence, such as temperature and water chemistry, and evaluates the
effectiveness of various disinfection strategies. Insights from this
work are vital for improving water treatment processes and reduc-
ing the risk of waterborne transmission [4].

This systematic review advocates for an integrated approach
to monitoring and assessing norovirus risks in drinking water. It

awbd, an open access journal

Volume 14 « Issue 03 * 1000300


mailto:landerson.virus@utoronto.ca
https://www.omicsonline.org/air-water-borne-diseases.php

Citation: Anderson DL (2025) Norovirus in Water: Surveillance, Risk, Treatment. awbd 14: 300.

Page 2 of 3

highlights the need for combining advanced detection methods with
comprehensive risk assessment models to better understand the po-
tential health impacts and develop targeted mitigation strategies.
Such integration is critical for ensuring the safety of public drinking
water supplies [5].

This study investigates the utility of various water quality indi-
cators in predicting norovirus contamination in water used for irri-
gating fresh produce. It identifies which indicators, beyond tradi-
tional fecal indicators, might be more effective in assessing the risk
of norovirus presence, thereby helping to improve food safety prac-
tices and reduce the incidence of norovirus-related illnesses linked
to produce [6].

Molecular methods play a crucial role in tracing the source of
norovirus contamination in environmental waters, which is essen-
tial for effective outbreak investigation and prevention. This review
examines various molecular techniques, their strengths, limitations,
and how they contribute to identifying specific human or animal
sources of viral pollution, guiding targeted remediation efforts [7].

Quantitative microbial risk assessment (QMRA) is an important
tool for evaluating the health risks associated with norovirus in recy-
cled water used for irrigation. This review assesses the methodolo-
gies and findings of various QMR As, highlighting factors that influ-
ence risk estimates and providing recommendations for improving
risk management strategies to ensure the safe use of recycled water
in agriculture [8].

This review examines the effectiveness of conventional drink-
ing water treatment processes, such as coagulation, flocculation,
sedimentation, filtration, and disinfection, in removing or inactivat-
ing norovirus. It assesses the limitations and efficiencies of these
methods, offering insights into potential vulnerabilities in water
treatment systems and guiding improvements to safeguard against
norovirus contamination [9].

This review focuses on the latest advancements in rapid detec-
tion methods for norovirus in environmental waters. It evaluates
technologies like real-time PCR, loop-mediated isothermal ampli-
fication (LAMP), and biosensors, highlighting their advantages in
terms of speed, sensitivity, and portability. These innovations are
crucial for timely detection and rapid response to potential norovirus
contamination events [10].

Description

Environmental surveillance, particularly in wastewater, is a proac-
tive strategy for monitoring norovirus circulation within commu-

nities. It serves as a valuable resource for epidemiological under-
standing, tracking emerging strains, and evaluating public health in-
terventions. This approach supplements clinical surveillance, pro-
viding early warnings of outbreaks and pinpointing potential wa-
ter contamination sources before widespread illness can occur [1].
Understanding the common sources, transmission routes, and con-
tributing factors of waterborne norovirus outbreaks is critical. This
knowledge underpins the necessity for robust surveillance systems,
effective water treatment, and public health interventions designed
to prevent such incidents, ultimately safeguarding public water sup-
plies [3].

Advanced detection technologies are revolutionizing the mon-
itoring of norovirus in water environments. Next-generation se-
quencing (NGS), for example, offers high sensitivity for detect-
ing norovirus in wastewater and can characterize its genetic diver-
sity, aiding in genotype identification and understanding transmis-
sion pathways. This technology holds promise for enhancing en-
vironmental surveillance and public health responses to outbreaks
[2].
ods for norovirus in environmental waters include technologies like
real-time PCR, loop-mediated isothermal amplification (LAMP),

Furthermore, recent advancements in rapid detection meth-

and biosensors. These innovations are vital for prompt detection
and quick responses to potential contamination events due to their
speed, sensitivity, and portability [10]. Molecular methods are also
essential for tracing the specific sources of norovirus contamination
in environmental waters, which is key for effective outbreak inves-
tigation and prevention efforts [7].

Noroviruses exhibit remarkable resilience in aquatic environ-
ments, persisting for extended durations and resisting standard in-
activation methods. Research delves into factors influencing their
persistence, such as temperature and water chemistry, and assesses
the efficacy of various disinfection strategies. These insights are
crucial for refining water treatment processes and mitigating the risk
of waterborne transmission [4]. Conventional drinking water treat-
ment processes, including coagulation, flocculation, sedimentation,
filtration, and disinfection, have varying effectiveness in removing
or inactivating norovirus. Evaluating their limitations and efficien-
cies helps identify vulnerabilities in treatment systems and guides
necessary improvements to protect against contamination [9].

An integrated approach to monitoring and assessing norovirus
risks in drinking water is gaining traction. This involves combin-
ing advanced detection methods with comprehensive risk assess-
ment models to better understand health impacts and develop tar-
geted mitigation strategies, ensuring the safety of public drinking
water supplies [5]. For agricultural contexts, quantitative microbial
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risk assessment (QMRA) is an important tool for evaluating health
risks associated with norovirus in recycled water used for irrigation.
Reviews of QMRA methodologies and findings offer recommenda-
tions for improving risk management, ensuring the safe use of recy-
cled water in agriculture [8]. Moreover, identifying specific water
quality indicators beyond traditional fecal markers can more effec-
tively predict norovirus contamination in water used for irrigating
fresh produce, thereby enhancing food safety and reducing illnesses
linked to produce [6].

Conclusion

The research highlights the critical role of environmental surveil-
lance for norovirus in water, especially wastewater, as a proactive
public health tool. This method helps monitor viral circulation,
track emerging strains, and provides early warnings of outbreaks,
complementing clinical surveillance efforts [1]. Advanced tech-
nologies such as Next-generation sequencing (NGS) and rapid de-
tection methods like real-time PCR and biosensors are enhancing
sensitivity and speed in identifying norovirus genotypes and con-
tamination sources in environmental waters [2, 7, 10].

The persistence of noroviruses in aquatic environments and
their resistance to conventional inactivation methods necessitate im-
proved water treatment strategies [4, 9]. Understanding waterborne
outbreak patterns, common sources, and transmission routes is vi-
tal for developing targeted prevention strategies and safeguarding
public water supplies [3]. Furthermore, integrated monitoring and
quantitative microbial risk assessment (QMRA) are crucial for eval-
uating norovirus risks in drinking water and recycled water used for
irrigation, guiding mitigation strategies and improving food safety
practices [5, 6, 8]. The collective insights from these studies under-
score the importance of continuous innovation in detection, surveil-
lance, and treatment to effectively manage norovirus threats in wa-
ter resources.
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