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Open Access Abstract

Rivers provide vital resources like drinking water, irrigation for agriculture and
habitats for a variety of animals, making them the lifeblood of ecosystems and
human civilizations. Water levels have significantly decreased as a result of
human activity’s growing threat to the sustainability and health of river systems.
The various ways that human activity affects river water levels are examined
in this abstract, including groundwater extraction, agricultural practices,
urbanisation, industrialization, deforestation and changes in land use. The
objective is to draw attention to how these issues are interconnected and offer
long-term fixes to lessen their negative consequences. River water depletion
is primarily caused by agricultural operations. River flows are significantly
reduced by extensive water withdrawal for agriculture, particularly during dry
seasons. Fertiliser and pesticide use further contaminates river water, reducing
its usefulness. This problem is made worse by urbanisation and industrialization,
which raise the demand for industrial and municipal water.
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Introduction Industrialization and urbanisation are two other significant
causes of the issue. The need for water rises as cities and

populations develop. Rivers are commonly used as a source

Rivers have been essential to human civilization since they
offer a steady supply of water for industry, agriculture and

drinking. They maintain biodiversity, restock groundwater
reserves and sculpt topography. River water levels have
significantly decreased as a result of the substantial
disruptions to these natural systems caused by human
activity in recent decades. Diminished river flows can result
in water scarcity, habitat loss and decreased agricultural
output, which makes this problem extremely dangerous
for both human societies and the environment (Shivbhajan
et al., 2024).

Approximately 70% of freshwater withdrawals worldwide
come from agriculture, making it one of the main causes of
river water depletion. River systems are severely strained
by intensive irrigation methods, particularly in dry and
semi-arid areas. Rivers are frequently redirected to irrigate
crops, which decreases downstream flow and has an impact
on ecosystems. Moreover, fertilisers and pesticides from
agricultural fields are frequently carried into rivers by
runoff, which lowers water quality and harms aquatic life.
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of municipal water supplies, which results in significant
withdrawals that lower water levels. Large-scale water
use and pollution discharge from industrial operations like
mining and manufacturing worsen the situation and can
have long-term effects on river ecosystems. The natural
hydrology of river basins is significantly altered by land
use changes and deforestation. As they absorb rainfall and
gradually release it into rivers, forests serve as the body’s
natural water regulators. This regulating function is lost
when forests are removed for urbanisation or agriculture,
which increases runoff and decreases groundwater
recharge. River flows become more unpredictable as a
result, peaking after rains and falling during dry spells. While
building reservoirs and dams offers advantages like water
storage and hydroelectric power, they also have a significant
impact on river water levels. Rivers’ normal flow patterns
are changed by dams, which retain nutrients and silt that,
would otherwise support ecosystems downstream. Reduced
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water levels as a result of this disturbance may have an
impact on the ecosystem and the communities that depend
on these water resources, particularly in river segments
downstream from dams. The primary cause of all of these
problems is climate change. Changes in river flow are caused
by melting glaciers, altered precipitation patterns and
more frequent and severe droughts. These climate-driven
changes are causing many rivers to have lower flows globally,
which exacerbates the effects of human activity. Extracting
groundwater is another crucial component of the issue.
Rivers are fed by groundwater in many areas, where surface
water and groundwater are intertwined. The water table is
lowered when groundwater is over-extracted for industrial,
municipal and agricultural purposes. This lowers the basic
flow that keeps rivers flowing during dry spells. River and
groundwater levels decrease as a result of this unsustainable
activity. Reducing river water levels necessitates a thorough
and coordinated strategy. Coordination of the development
and management of water, land and related resources is
encouraged by sustainable water management techniques
like Integrated Water Resources Management (IWRM).

The Effects of Agricultural Practices on River Water Levels

A vital part of human civilization, agriculture supports and
sustains the livelihoods of billions of people worldwide. The
techniques and procedures used in agriculture; however,
can have a big impact on river water levels. This section
addresses potential mitigation techniques and examines
the many farming practices that lead to the depletion of
river water.

Removing Water for Irrigation

A major way that agriculture affects river water levels is
by taking large amounts of water out for irrigation. Rivers
serve as the main source of irrigation water in many places,
particularly in dry and semi-arid regions with little rainfall.
River water is diverted by farmers into irrigation channels,
which lowers downstream flow. This may worsen water
scarcity problems during dry seasons or droughts, impacting
downstream consumers as well as aquatic habitats.

Impact
e During dry seasons, river flow is decreased.
» Heightened rivalry over available water supplies.

e Adverse effects on aquatic ecosystems brought on by
changed flow patterns.

Mitigation Strategies

e Use water-saving irrigation methods, like precision farming
and drip irrigation.

e Encourage the use of agricultural cultivars resistant to
drought.

e To maintain river ecosystems, implement water
management techniques that give priority to ecological
flows.

Runoff of Chemicals

River water levels are also significantly impacted by

agriculture due to chemical discharge from pesticides and
fertilizers used in crop production. These chemicals, when

sprayed to fields, have the potential to seep into the soil and,
through surface runoff or groundwater recharge, eventually
wind up in neighboring rivers and streams. Water quality can
be lowered, aquatic life can be harmed and river ecosystem
equilibrium can be upset by this pollution.

Impact
e Chemicals used in agriculture contaminating river water.

e Decreased water quality, which has an impact on aquatic
life and human health.

e Algal blooms and other perturbations to the ecology.
Mitigation Strategies

¢ Reduce your dependency on chemical pesticides by putting
Integrated Pest Management (IPM) techniques into practice.

e Use procedures for precise application to reduce fertilizer
runoff. Create riparian buffer zones beside riverbanks to
lessen pollution by filtering runoff.

Erosion of Soil

Soil erosion can be caused by agricultural practices,
especially those that involve heavy tillage and monoculture
farming systems. Runoff carries the eroded soil from
agricultural fields into neighboring rivers and streams, where
it causes siltation and sedimentation. Riverbeds may see an
accumulation of this silt, which could lower water depth and
capacity and change flow patterns.

Impact
e River siltation and sedimentation have increased.

e Diminished capacity to store water as a result of silt
accumulation. Degradation of spawning grounds and aquatic
habitats.

Mitigation Strategies

e Reduce soil disturbance by putting conservation tillage
techniques into practice.

» To stop erosion, plant covers crops and vegetative barriers.

e Encourage the use of agroforestry techniques that
incorporate shrubs and trees to stabilize the soil and lessen
runoff.

Grazing Livestock

River water levels can also be significantly impacted by
livestock grazing, especially in riparian zones. The riparian
vegetation, which is vital for maintaining riverbank stability,
filtering pollutants and giving aquatic species a place to
live, can be negatively impacted by overgrazing. Insufficient
plant cover exacerbates problems with water quality and
flow by increasing soil erosion and intensifying sediment
runoff into rivers.

Impact

e Riparian habitat degradation.

e Increased river nutrient runoff and sedimentation.
¢ Declines in aquatic biodiversity and water quality.
Mitigation Strategies

e Use rotational grazing techniques to reduce excessive
grazing.
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e To keep cattle out of riparian zones and promote the
growth of new vegetation, fence them off.

» Reforestation and revegetation initiatives can help restore
riparian vegetation.

Over-Extraction and Groundwater Depletion

The effects of groundwater depletion and over-extraction
on river water levels, an essential part of the hydrological
cycle, groundwater provides water for industry, agriculture,
drinking and ecosystem health. On the other hand, excessive
groundwater extraction can negatively impact ecosystems
and river water levels. This section addresses mitigation
techniques for the consequences of groundwater depletion
and over-extraction on river water levels (Deng et al., 2017).

Surface Water-Groundwater Interactions

Surface water and groundwater are interdependent systems;
seepage and base flow from the groundwater frequently
feed rivers and streams. During dry spells, groundwater
discharge keeps rivers flowing and preserves the biological
integrity of aquatic environments. On the other hand,
excessive groundwater pumping can deplete aquifers,
lowering base flow and changing flow patterns, which can
lower river water levels and harm the environment.

Sustainable Water Management
Integrated Water Resources Management (IWRM)

Adopt an integrated approach to water resource
management that considers the interconnectedness of land,
water and ecosystems. The goal of integrated water resource
management (IWRM) is to balance competing demands and
preserve environmental sustainability.

Ecological Flows

Put into practice flow management techniques that give
priority to ecological flows in order to maintain aquatic
habitats and river ecosystems. To safeguard fish migration,
riparian vegetation and other ecological processes, maintain
the minimal flow requirements.

Water Conservation

Encourage water-saving practices to lower water
consumption and cut down on waste. To promote a culture
of conservation, support the implementation of water-
saving technologies, effective irrigation techniques and
public awareness initiatives.

Restoration and Rehabilitation

Reforestation, revegetation and erosion control techniques
are used in riparian restoration to restore and rehabilitate
riparian habitats. To improve water quality, stabilize
riverbanks and give animal habitat, enhance riparian buffers.

Wetland Rehabilitation

To increase water storage capacity, lessen floods and boost
water quality, restore degraded wetlands and floodplains
(Huo et al., 2008). In order to restore rivers to their
floodplains and encourage natural hydrological processes,
wetland restoration projects should be put into action.

Fish Passage

In order to re-establish connectivity and biodiversity in

river ecosystems, install fish passage facilities and remove
obstacles to fish migration. In order to reduce the negative
effects of dams and other barriers on fish populations,
implement fish-friendly infrastructure solutions.

Community Engagement

Involve local communities, indigenous peoples and other
stakeholders in the decision-making processes pertaining
to the management of rivers. Encourage cooperation,
communication and joint ventures to create agreement and
guarantee that water governance programs are inclusive.

Education and Awareness

Increase public knowledge of the value of rivers and
the ways that human activity affects water supplies. To
encourage communities to take initiative and take part in
water conservation measures, offer outreach and education
programs.

Capacity Building

Increase the ability of neighbourhood associations, municipal
institutions and water user groups to efficiently manage
water supplies. At the local level, promote sustainable water
management practices by offering resources, technical
support and training.

Technological Innovations
Remote Sensing and Monitoring

Track variations in river water levels, land use and water
quality by using satellite imagery and remote sensing
technologies. Install real-time monitoring devices to keep
tabs on environmental conditions, water availability and
flow rates.

Smart Water Management

Utilize data analytics, sensor networks and decision support
systems to maximize water resource management and
reduce water consumption. To reduce losses and boost
efficiency, put smart irrigation technology, leak detection
systems and water distribution networks into practice.

Conclusion

In conclusion, the global economy, communities and
ecosystems are all greatly impacted by the urgent problem of
declining river water levels. Reduced river flows, deteriorated
water quality and the loss of aquatic habitats are the results
of major changes made to natural hydrological processes
by human activities including agriculture, urbanization,
deforestation, building dams and groundwater extraction.
An all-encompassing and comprehensive strategy that
incorporates sustainable water management techniques,
restoration initiatives, community involvement, technology
advancements and supportive regulatory frameworks is
needed to address the declining amounts of river water.
Through the implementation of efficient regulations,
stakeholder engagement, riparian and wetland habitat
restoration, technology advancement and promotion of
water conservation, we can lessen the detrimental effects
of human activity on river ecosystems and guarantee the
long-term sustainability of water resources. Recognizing
the connections between rivers and other natural systems
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as well as human communities is also crucial. Rivers are
essential parts of larger ecosystems and landscapes, not
solitary entities (Ma et al., 2005). Therefore, upstream-
downstream connectivity, transboundary cooperation and
the various requirements and views of stakeholders must
all be taken into account when developing solutions to river
water level depletion.

In the end, maintaining river ecosystems and guaranteeing
that there will be water resources for future generations
calls for cooperation, shared accountability and a dedication
to sustainability. Together, we can address the underlying
causes of river water level decline and advance inclusive and
equitable water governance, paving the way for a future that
is more resilient and sustainable for rivers, ecosystems and
communities everywhere.
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