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Introduction

their natural balance, leading to widespread degradation. Urbanization,
industrialization, and deforestation have significantly altered river landscapes,
) ) o ) reducing water quality and threatening aquatic life. The expansion of cities and

Rivers are the lifeblood of ecosystems, civilizations, and economies, inqustries often leads to excessive water withdrawals, habitat destruction, and
providing freshwater for drinking, agriculture, industry, and biodiversity.  the release of pollutants into waterways. Waste from factories, heavy metals,
However, increasing human activities such as pollution, over-extraction, dam and untreated sewage find their way into rivers, contaminating drinking water
construction, deforestation, and climate change are threatening the health of sources and disrupting aquatic food chains. This pollution has far-reaching
these vital waterways. Rivers worldwide are drying up, becoming polluted,  ¢onsequences, from harming human health to causing the collapse of fish
or experiencing disruptions to their natural flow, leading to devastating populations that sustain local economies and food security [3].
consequences for aquatic life, local communities, and global water security.

PrOtecting freshwater ecosystems requires urgent intervention through Agricultural activities are another major contributor to river degradation.
sustainable water management’ conservation po"ciesy and innovative Lal’ge-sca|e farming requires vast amounts of water for irrigation, often Ieading
solutions to restore and preserve these invaluable natural resources [1] to unsustainable water extraction from rivers and their tributaries. In arid

regions, this excessive withdrawal has led to rivers running dry before reaching
. .- their natural outlets, as seen in the case of the Colorado River in the United
DGSCI‘IptIOH States and the Indus River in South Asia. Additionally, fertilizers and pesticides
used in agriculture are carried into rivers through runoff, causing chemical
Human impact on rivers manifests in several ways, with pollution being  imbalances and harming aquatic ecosystems. The excessive nutrient load in
one of the most severe threats. Industrial waste, agricultural runoff containing rivers can trigger eutrophication, where rapid algal growth depletes oxygen
pesticides and fertilizers, and untreated sewage contaminate river systems, levels, leading to mass die-offs of fish and other marine organisms. Such
leading to toxic environments for aquatic species and severe health risks  ecological disruptions can have cascading effects, altering the entire riverine
for human populations that rely on these waters. Eutrophication, caused by ~ food web and rendering these waters unsuitable for human consumption.
excessive nutrient pollution, leads to harmful algal blooms that deplete oxygen Hydropower development has further strained river ecosystems. While
levels, killing fish and other marine organisms. Additionally, plastic waste and dams provide clean energy and irrigation benefits, they also disrupt natural
micro plastics have infiltrated rivers, accumulating in sediments and entering water flow, fragment habitats, and interfere with sediment transport. Many
the food chain, further threatening biodiversity. Another major issue is the over- fish species, such as salmon and eels, rely on uninterrupted river corridors
extraction of water for agriculture, energy production, and urban development.  for migration and reproduction, but dams create barriers that prevent these
In many regions, rivers are being depleted faster than they can naturally  crucial life cycle processes. Some mitigation efforts, such as fish ladders and
recharge, causing reduced water flow and, in extreme cases, completely drying artificial spawning grounds, have been introduced, but they do not fully restore
up riverbeds. This depletion not only affects local ecosystems but also disrupts ~ the natural dynamics of free-flowing rivers. Furthermore, the accumulation
the livelihoods of communities that depend on river water for farming and daily of sediment behind dams reduces the downstream supply of nutrients and
needs. The construction of dams and hydroelectric projects further alters river  materials essential for maintaining healthy river deltas, wetlands, and estuaries
dynamics, fragmenting habitats and preventing fish migration. While these [4].
projects provide electricity and irrigation benefits, they also disrupt sediment
flow, leading to increased erosion and altered landscapes downstream [2].

Groundwater depletion is an escalating global crisis with profound
consequences for water security, food production, economic stability, and

Community involvement and awareness play a crucial role in river  environmental sustainability. Unlike surface water sources, which are visibly
conservation. Local populations must be educated about the importance of impacted by overuse and pollution, groundwater depletion often goes
protecting freshwater ecosystems and empowered to take action through  unnoticed until severe consequences arise, such as land subsidence, water
conservation initiatives, such as river clean-up campaigns, citizen science  shortages, and ecological degradation. The extraction of groundwater has
projects, and sustainable fishing practices. Indigenous knowledge and increased exponentially due to rapid urbanization, industrial expansion, and
traditional water management techniques can offer valuable insights into  unsustainable agricultural practices, leading to a situation where aquifers are
sustainable coexistence with river ecosystems. International cooperation being drained faster than they can naturally replenish. In many parts of the
is also essential, as many major rivers cross national boundaries, requiring  world, particularly in arid and semi-arid regions, groundwater serves as the
collaborative governance to ensure equitable and sustainable management.  primary or only source of water for drinking, irrigation, and industrial activities,
Rivers are among the most dynamic and essential freshwater ecosystems on  making its depletion a critical issue that threatens human livelihoods and
Earth, sustaining biodiversity, supporting economies, and providing drinking ecosystem health.
water to hillions. However, human activities have profoundly disrupted . . L .
One of the higgest contributors to groundwater depletion is agriculture,
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and source are credited. use of groundwater, combined with inefficient irrigation techniques such as
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rural livelihoods. As aquifers deplete, farmers are forced to dig deeper wells,
increasing energy costs and making water access more expensive, particularly
for small-scale farmers who cannot afford advanced drilling technologies [5].

Urbanization and industrialization have also placed immense pressure
on groundwater resources. As cities expand, they require more water to
support growing populations, infrastructure, and industries. Many urban
areas, particularly in developing countries, lack access to reliable surface
water sources, leading to heavy dependence on groundwater for municipal
supply. In cities like Mexico City, Jakarta, and Dhaka, excessive groundwater
extraction has caused land subsidence, where the ground sinks due to the
removal of underground water. Mexico City, for instance, is sinking at a rate of
up to 50 cm per year in some areas, causing infrastructure damage, increased
flood risks, and disruptions to essential services. Industrial activities, including
manufacturing, mining, and energy production, also consume vast amounts
of groundwater. The extraction of groundwater for bottling industries and
power plants further depletes reserves, often without adequate regulations or
replenishment measures in place.

Conclusion

The degradation of river ecosystems is a critical environmental and
societal issue that requires immediate and sustained action. Protecting rivers
from pollution, over-extraction, and climate change impacts is vital to ensuring
long-term water security, biodiversity preservation, and human well-being.
Governments, industries, and communities must work together to implement
sustainable water management practices, restore damaged ecosystems,
and prioritize conservation over short-term economic gains. By valuing rivers
as essential components of global sustainability and adopting innovative
policies and technologies, we can safeguard these freshwater lifelines for
future generations while maintaining the balance between development and
ecological preservation.

Acknowledgment

None.

Page 2 of 2

Conflict of Interest

None.

References

1. Meng, Chao, Xiaodong Chen, Yuanfeng Gao and Qiangian Zhao, et al. "Recent
modification strategies of MoS2 for enhanced electrocatalytic hydrogen evolution."
Molecules 25 (2020): 1136.

2. Andersson, Morgan, Nina Ryd and Inga Malmqvist. "Exploring the function and use
of common spaces in assisted living for older persons." HERD: Health Environ Res
Des J 7 (2014): 98-119.

3. Jiang, Xiaoli, Haeseong Jang, Shangguo Liu and Zijian Li, et al. "The heterostructure
of Ru2P/WO3/NPC synergistically promotes H,0 dissociation for improved
hydrogen evolution." Angewandte Chemie 133 (2021): 4156-4162.

4. Cao, Yueyue, Lanfang Wang, Moyan Chen and Xiaohong Xu. "W 2 N/WC
composite nanofibers as an efficient electrocatalyst for photoelectrochemical
hydrogen evolution." Rsc Adv 11 (2021): 20285-20291.

5. Bonde, Jacob, Poul G. Moses, Thomas F. Jaramillo and Jens K. Ngrskov, et al.
"Hydrogen evolution on nano-particulate transition metal sulfides." Faraday Discuss
140 (2009): 219-231.

How to cite this article: Yassin, Ibrahim. “Rivers in Peril: Protecting Freshwater

Ecosystems from Human Impact.” Hydrol Current Res 16 (2025): 560.



https://www.mdpi.com/1420-3049/25/5/1136
https://www.mdpi.com/1420-3049/25/5/1136
https://journals.sagepub.com/doi/abs/10.1177/193758671400700308
https://journals.sagepub.com/doi/abs/10.1177/193758671400700308
https://onlinelibrary.wiley.com/doi/abs/10.1002/ange.202014411
https://onlinelibrary.wiley.com/doi/abs/10.1002/ange.202014411
https://onlinelibrary.wiley.com/doi/abs/10.1002/ange.202014411
https://pubs.rsc.org/en/content/articlehtml/2021/ra/d1ra02849a
https://pubs.rsc.org/en/content/articlehtml/2021/ra/d1ra02849a
https://pubs.rsc.org/en/content/articlehtml/2021/ra/d1ra02849a
https://pubs.rsc.org/en/content/articlehtml/2012/pk/b803857k

