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Introduction

along rivers and streams exacerbates the contamination of drinking water
sources, affecting human health and aquatic biodiversity. Additionally, higher
temperatures resulting from forest loss can lead to warmer water bodies, which

Deforestation ~ within ~ watersheds  has  profound  hydrological  harm aquatic species sensitive to temperature changes and promote harmful
consequences, impacting water availability, quality, and ecosystem stability. algal blooms [3].

Watersheds, the catchment areas feeding rivers, lakes, and aquifers, depend
heavily on forest cover to regulate water cycles. Forests play a critical role At a broader scale, deforestation impacts the hydrological connectivity
in intercepting rainfall, reducing surface runoff, and facilitating groundwater ~ Of watersheds. The removal of vegetation disrupts the flow of water between
recharge. Hydrologists also use modern tools like Geographic Information different parts of the watershed, causing localized flooding in low-lying
Systems (GIS), remote sensing, and hydrologic modelling to simulate water ~ areas and water shortages in upstream regions. This disconnection poses
movement, forecast floods, and design infrastructure like dams and drainage ~ challenges for water management, particularly in regions dependent on
systems. With climate change and population growth exerting pressure on  fivers for agriculture, energy, and domestic use. To mitigate the hydrological
water resources, hydrology is increasing|y vital for ensuring water Security’ impaCtS of deforestation, reforestation and afforestation initiatives are critical.
protecting against natural disasters’ and promoting sustainable devek)pment Restoring forest cover within watersheds helps rebuild natural water regulation
worldwide. When deforestation occurs, these natural functions are disrupted, ~ Processes, reducing runoff and enhancing groundwater recharge. Sustainable
leading to increased soil erosion, altered river flows, reduced water quality, ~ !and management practices, such as agroforestry, contour farming, and
and heightened vulnerability to floods and droughts. Understanding the ~ terracing, can also minimize soil erosion and protect water resources.
hydrological effects of deforestation in watersheds is vital for implementing ~ Moreover, creating buffer zones of vegetation around water bodies can act
sustainable land and water managemem practices [1] as natural ﬁlters, imprOVing water quallty Technological tools like Geographic
Information Systems (GIS) and remote sensing play an essential role in
. .- monitoring deforestation and its hydrological impacts. These tools enable
Descrlptlon the mapping of land cover changes, the assessment of sedimentation rates,
and the prediction of future hydrological scenarios under different land-use
The hydrological effects of deforestation are multifaceted and  patterns. Combining these technologies with community-based approaches
interconnected. One of the most immediate impacts is the reduction in rainfall ensures that watershed management is inclusive and locally relevant. The
interception. Forest canopies absorb and slow down rainfall, allowing water  hydrological consequences of deforestation within watersheds are extensive,
to infiltrate the soil. Without this protective layer, rain directly impacts the disrupting ecosystems and water resources through multiple pathways [4].
ground, leading to increased surface runoff. This accelerated runoff reduces
water infiltration, diminishing groundwater recharge and causing streams
and rivers to experience more erratic flows. For instance, during heavy
rainfall, watersheds affected by deforestation are more likely to experience
flash floods, while in dry periods they may suffer from reduced base flows.
Another significant impact is the loss of soil stability and increased erosion.
Tree roots hind soil together, preventing it from being washed away by water.
Deforestation exposes bare soil to the elements, resulting in sediment-laden
runoff that clogs rivers, reservoirs, and wetlands. Sedimentation reduces the
storage capacity of reservoirs and disrupts aquatic ecosystems by smothering
habitats and altering water chemistry. In tropical regions, such as the Amazon
Basin, deforestation has significantly increased sediment loads in rivers,
affecting water availability for downstream communities [2].

Altered River Flows and Hydrological Cycles Deforestation significantly
change the flow regime of rivers within a watershed. Trees regulate the release
of water by acting as natural reservoirs; they absorb rainfall and release it
gradually into rivers and aquifers. Without trees, water flows more rapidly into
rivers, causing flash floods during rainy seasons and reducing water availability
during dry periods. For example, studies in tropical regions like the Amazon
and Southeast Asia have shown increased river discharge variability following
deforestation, impacting water supply for agriculture and domestic use.
Loss of Biodiversity and Ecosystem Service Deforestation not only disrupts
hydrological cycles but also leads to the destruction of habitats for aquatic
and terrestrial species. Healthy forests maintain the balance of nutrients in
water systems by preventing excessive sedimentation and pollution. When
forest cover is removed, the nutrient overload from agricultural runoff leads

Deforestation also alters the evapotranspiration process, where water  to eutrophication, which harms aquatic biodiversity. Wetlands and riparian
is transferred from soil and vegetation back into the atmosphere. Forests  zones, which rely on consistent hydrological inputs, also degrade without the
contribute significantly to local and regional rainfall patterns by releasing regulatory influence of forests.
moisture through evapotranspiration. When forests are removed, this moisture
source diminishes, potentially leading to reduced rainfall in the watershed and
surrounding areas. This phenomenon, known as the "deforestation-rainfall
feedback loop," has been observed in deforested regions of Southeast Asia
and the Congo Basin. Changes in water quality are another critical hydrological
effect of deforestation. Increased runoff and erosion introduce pollutants, such
as agricultural chemicals, into water bodies. The absence of forest buffers

Increased Soil Degradation and Reduced Agricultural Productivity The
loss of vegetative cover exposes soil to erosion, particularly in sloped areas of
watersheds. Heavy rainfall in deforested regions washes away fertile topsoil,
reducing land productivity. This erosion leads to sediment accumulation
in rivers and reservoirs, clogging waterways and diminishing their storage
capacity. The sedimentation also increases the cost of water treatment for
urban areas relying on these sources. Climate Feedbacks and Regional
Water Cycle Forests are integral to regional and global water cycles, as they
release water vapor into the atmosphere through transpiration. This process
contributes to cloud formation and rainfall. Large-scale deforestation reduces

. Lt h . ; this atmospheric moisture, causing declines in regional precipitation. For
terms of the Creative Commons Attribution License, which permits unrestricted instance thl:e deforestation of the Amizon is believed t% disru pttheph drological
use, distribution, and reproduction in any medium, provided the original author ! p y g

and source are credited. systems not only locally but also in distant regions, as atmospheric water vapor
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watersheds increases the costs of flood management, water treatment, and
land restoration [5].

Conclusion

The hydrological effects of deforestation in watersheds highlight the
intricate connections between land cover, water cycles, and ecosystem
health. By disrupting rainfall interception, increasing erosion, altering
evapotranspiration, and degrading water quality, deforestation undermines the
sustainability of freshwater resources and the resilience of ecosystems and
human communities. Addressing these challenges requires a combination of
reforestation, sustainable land management, and technological innovations
to restore and protect watersheds. As the global demand for water grows,
safeguarding the hydrological functions of forests within watersheds is
essential for achieving long-term water security and ecological balance.

Acknowledgment

None.

Conflict of Interest

None.

Page 2 of 2

References

1. Hassani, Kianoosh, Saleh Taghvaeian and Hamed Gholizadeh. "A geographical
survey of center pivot irrigation systems in the Central and Southern High Plains
Aquifer region of the United States." Appl Eng Agric 37 (2021): 1139-1145.

2. Lauer, Stephen, M. R. Sanderson, D. T. Manning and J. F. Suter, et al. "Values and
groundwater management in the Ogallala Aquifer region." J Soil Water Conserv 73
(2018): 593-600.

3. Overacker, Justine, William C. Hammond, Geoffrey Blewitt and Cornet Kreemer.
"Vertical land motion of the high plains aquifer region of the United States: Effect
of aquifer confinement style, climate variability, and anthropogenic activity." Water
Resour Res 58 (2022): €2021WR031635.

4. Mace, Robert, and Chelsea Jones. "Frac Sand Facilities and Their Potential Effects
on the Groundwater Resources of the Monahans-mescalero Sand Ecosystem,
Permian Basin, Texas." Tex Water J 14 (2023): 62-80.

5. Venkataraman, Kartik, Spandana Tummuri, Aldo Medina and Jordan Perry. "21st
century drought outlook for major climate divisions of Texas based on CMIP5
multimodel ensemble: Implications for water resource management." J hydrol 534
(2016): 300-316.

How to cite this article: Kumar, Tella Ravi. “Hydrological Effects of Deforestation

in Watersheds.” Hydrol Current Res 15 (2024): 555.



https://elibrary.asabe.org/abstract.asp?aid=52947
https://elibrary.asabe.org/abstract.asp?aid=52947
https://elibrary.asabe.org/abstract.asp?aid=52947
https://www.jswconline.org/content/73/5/593.short
https://www.jswconline.org/content/73/5/593.short
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2021WR031635
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2021WR031635
https://twj-ojs-tdl.tdl.org/twj/article/view/7132
https://twj-ojs-tdl.tdl.org/twj/article/view/7132
https://twj-ojs-tdl.tdl.org/twj/article/view/7132
https://www.sciencedirect.com/science/article/pii/S002216941600007X
https://www.sciencedirect.com/science/article/pii/S002216941600007X
https://www.sciencedirect.com/science/article/pii/S002216941600007X

