Brief Report
Volume 14:04, 2023

Hydrology: Current Research

ISSN: 2157-7587 Open Access

Emerging Technologies for Enhancing Water Quality Assess-

ment in Urban Watersheds

Markram Scott*

Department of Hydrology and Water Resources Development, National Technical University of Athens, 15780 Zographou, Greece

Introduction

Urbanization has brought about numerous benefits, including improved
infrastructure, economic growth, and enhanced quality of life. However, it has
also led to significant challenges, one of which is the degradation of water
quality in urban watersheds. As impervious surfaces increase and natural
vegetation decreases, the intricate balance of urban ecosystems is disrupted,
impacting the quality of water bodies that play a crucial role in supporting
both human and ecological systems. To address these challenges, emerging
technologies are being developed and adopted to revolutionize water quality
assessment in urban watersheds, enabling more informed decision-making
and effective management strategies Urban watersheds are intricate systems
that collect and channel rainwater, directing it towards streams, rivers and
eventually the ocean. Due to the high density of human activities in urban
areas, these watersheds face substantial pollution risks. Stormwater runoff,
industrial discharges, and improper waste disposal can introduce pollutants
such as heavy metals, nutrients, and pathogens into the water, impacting
aquatic ecosystems and posing threats to human health [1].

Description

Urban watersheds are complex systems characterized by intricate
interactions between land, water, air, and human activities. As rainfall washes
over impermeable surfaces such as roads, rooftops, and sidewalks, it collects
pollutants like heavy metals, nutrients, and hydrocarbons, eventually making
its way into streams, rivers, and lakes. The resulting water quality issues pose
threats to aquatic life, public health, and even the availability of potable water.
Traditional water quality assessment methods, while effective, often struggle
to capture the real-time and spatial dynamics of pollutants in these dynamic
urban environments Remote sensing technologies, including satellite imagery
and drones, coupled with GIS have transformed our ability to monitor and
assess water quality across urban watersheds. Satellite imagery provides a
wide-scale view of land use changes and water bodies, aiding in identifying
pollution sources and trends. Drones offer a more localized perspective,
allowing for the collection of high-resolution data on water bodies that are
challenging to access. GIS integrates these data sources, enabling the
creation of comprehensive and interactive maps that visualize water quality
parameters in relation to urban infrastructure [2].

loT has paved the way for the deployment of sensor networks that can
continuously monitor various water quality parameters in real time. These
sensors can be strategically placed throughout urban watersheds to measure
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parameters such as pH, dissolved oxygen, turbidity, and temperature. The
data collected is transmitted wirelessly to central databases, where it can
be analyzed to detect pollution events or trends. By providing instant data
feedback, loT-based systems empower authorities to take swift actions to
mitigate water pollution Machine learning algorithms and Al techniques are
being employed to process and analyze the vast amount of data generated
by the aforementioned technologies. These technologies can identify patterns,
correlations and anomalies that might be missed by conventional methods.
By learning from historical data, Al models can predict water quality trends
and potential pollution hotspots, aiding in proactive management strategies.
Furthermore, Al-driven predictive models can factor in climate data, land use
changes, and other variables to offer a comprehensive understanding of water
quality dynamics [3].

DNA-based technologies are emerging as a novel way to assess water
quality by identifying the presence of specific organisms or pathogens. These
technologies involve analyzing environmental DNA (eDNA) shed by organisms
into the water. By sequencing this DNA, researchers can determine which
species are present in a given water body, offering insights into the overall
health of aquatic ecosystems. This approach is particularly valuable for
detecting invasive species or rare aquatic organisms that are challenging to
monitor through traditional methods [4,5].

Conclusion

Enhancing water quality assessment in urban watersheds is critical for
preserving the health of both ecosystems and urban populations. Emerging
technologies are transforming the way we monitor, analyze, and manage water
quality, providing real-time insights, predictive capabilities, and comprehensive
data sets. As these technologies continue to evolve, it is essential for
governments, industries and communities to collaborate in harnessing their
potential to build resilient and sustainable urban watersheds for generations
to come. Enhancing water quality assessment in urban watersheds is critical
for preserving the health of both ecosystems and urban populations. Emerging
technologies are transforming the way we monitor, analyze, and manage water
quality, providing real-time insights, predictive capabilities, and comprehensive
data sets. As these technologies continue to evolve, it is essential for
governments, industries, and communities to collaborate in harnessing their
potential to build resilient and sustainable urban watersheds for generations
to come.

Acknowledgement

None

Conflict of Interest

There are no conflicts of interest by author.

References

1. Lambin, Eric F and Patrick Meyfroidt. "Global land use change, economic
globalization, and the looming land scarcity." Proc Natl Acad Sci 108 (2011): 3465-
3472.


mailto:markramscott@gmail.com
https://www.pnas.org/doi/abs/10.1073/pnas.1100480108
https://www.pnas.org/doi/abs/10.1073/pnas.1100480108

Scott M. Hydrol Current Res, Volume 14:04, 2023

2. Liu, Yansui and Yuheng Li. "Revitalize the world’s countryside." Nature 548 (2017): 5. Gamfeldt, Lars and Fabian Roger. "Revisiting the biodiversity-ecosystem
275-2717. multifunctionality relationship." Nat Ecol Evol 1 (2017): 0168.

3. Rial, M., A. Martinez Cortizas and L. Rodriguez-Lado. "Understanding the spatial
distribution of factors controlling topsoil organic carbon content in European soils."
Sci Total Environ 609 (2017): 1411-1422.

How to cite this article: Scott, Markram. “Emerging Technologies for Enhancing
Water Quality Assessment in Urban Watersheds.” Hydrol Current Res 14 (2023):
474,

4. Tolbert, V. R., D. E. Todd Jr, L. K. Mann and C. M. Jawdy, et al. "Changes in soil
quality and below-ground carbon storage with conversion of traditional agricultural
crop lands to bioenergy crop production." Environ Pollut 116 (2002): S97-S106.

Page 2 of 2


https://www.nature.com/articles/548275a
file:///D:/RAM%20OFFICE/Hilaris/Hillaris/JAAT/JAAT%20Volume%2011.04/JAAT%20Volume%2011.04_Ai/Rial, M., A. Martínez Cortizas, and L. Rodríguez-Lado. %22Understanding the spatial distribution of factors controlling topsoil organic carbon content in European soils.%22 Science of the Total Environment 609 (2017): 1411-1422.
file:///D:/RAM%20OFFICE/Hilaris/Hillaris/JAAT/JAAT%20Volume%2011.04/JAAT%20Volume%2011.04_Ai/Rial, M., A. Martínez Cortizas, and L. Rodríguez-Lado. %22Understanding the spatial distribution of factors controlling topsoil organic carbon content in European soils.%22 Science of the Total Environment 609 (2017): 1411-1422.
https://www.sciencedirect.com/science/article/pii/S0269749101002627
https://www.sciencedirect.com/science/article/pii/S0269749101002627
https://www.sciencedirect.com/science/article/pii/S0269749101002627
https://www.nature.com/articles/s41559-017-0168
https://www.nature.com/articles/s41559-017-0168

