Go Green, Learn Green

& QwenamA

An Agricultural Monthly e-Magazine

Volume 02, Issue 09, 2024
ISSN: 2584-153X
Article ID: G-24-0918

IMPACT OF CLIMATE CHANGE ON LANDSLIDES

Dr. V. Manimaran®, Dr. K. Aswitha?, K. Selvakumar® and Dr. V.K.l. Srisubalakhshmi*
'Assistant Professor (Forestry), ?Assistant Professor (SS&AC) and 3Assistant Professor (Agronomy), and

“4Assistant Professor (PBG), J.K.K.Munirajah College of Agricultural Sciences, T.N.Palayam, Erode District.

*Corresponding Author Mail ID: manimaranfcrilll@gmail.com

Introduction

Climate change, a critical global issue,
has profound implications for various natural
phenomena, including landslides. Landslides
are the downward movement of rock, soil, and
organic materials under the influence of
gravity. They can occur suddenly, causing
significant destruction to infrastructure,
environment, and human lives. The interplay
between climate change and landslides is
intricate, as climatic changes can alter
precipitation patterns, temperature regimes,
and vegetation cover, all of which are key
factors influencing landslide activity.

Understanding Landslides

Landslides are triggered by a variety of
factors, including geological conditions,
topography, and human activities. However,
weather-related triggers, such as intense
rainfall and rapid snowmelt, are among the
most significant. When the stability of a slope
is compromised, whether by increased water
content, erosion, or seismic activity, landslides
can occur.

The frequency and intensity of
landslides are influenced by climatic
conditions, making climate change a crucial
factor in understanding future landslide risks.

Climate Change and Precipitation Patterns

One of the primary ways climate
change impacts landslides is through altered

precipitation patterns. As global temperatures
rise, the atmosphere holds more moisture,
leading to changes in rainfall intensity and
distribution.
including heavy rainfall and storms, are
becoming more frequent and severe due to
climate change.

Extreme  weather events,

In regions where intense rainfall is a
major trigger for landslides, an increase in
precipitation can lead to a higher frequency of
landslide events. For example, in mountainous
areas like the Himalayas and the Andes, heavy
monsoon rains have historically triggered
numerous landslides. With climate change,
these regions are experiencing shifts in
monsoon patterns, leading to more intense
and unpredictable rainfall, thereby increasing
landslide risks.

A study by the Intergovernmental
Panel on Climate Change (IPCC) indicates that
extreme rainfall events are likely to become
more common, which could exacerbate
landslide occurrences in vulnerable regions
(IPCC, 2014). The increased rainfall saturates
soil and rock layers, reducing their stability and
making slopes more susceptible to failure.

Temperature Changes and Showmelt

Temperature changes also play a
significant role in landslide dynamics. Rising
temperatures lead to accelerated snowmelt in
mountainous regions, which can trigger
landslides. Rapid snowmelt increases water
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infiltration into the soil, elevating pore-water
pressure and reducing the frictional resistance
of slopes.

In areas like the European Alps and the
Rocky Mountains, warming temperatures have
led to earlier and more rapid snowmelt,
heightening the risk of landslides during the
spring and early summer months. This
phenomenon has been observed in various
studies, indicating a strong correlation
between temperature rise and landslide
occurrences in snow-covered regions (Huggel
etal, 2012).

Vegetation Changes and Soil Stability

Climate change can also impact
vegetation patterns, which in turn affect soil
stability. Vegetation plays a critical role in
stabilizing slopes by binding soil and reducing
surface runoff. Changes in temperature and
precipitation can alter vegetation cover,
leading to either an increase or decrease in
landslide susceptibility.

In some areas, climate change can lead
to the proliferation of invasive species or the
decline of native vegetation, which may not
provide the same level of slope stability.
Additionally, increased frequency and intensity
of wildfires, exacerbated by climate change,
can lead to vegetation loss, further
destabilizing slopes and increasing landslide

risks (Stoffel & Huggel, 2012).

Figure 1. Landslide )

Human Activities and Climate-Induced
Landslides

Human activities, such as
deforestation, urbanization, and infrastructure
development, can exacerbate the impacts of
climate change on landslides. Deforestation,
for instance, removes vegetation that stabilizes
slopes, while urbanization increases surface
runoff and adds load to already unstable
slopes.

Climate change acts as a multiplier of
these human-induced vulnerabilities. For
example, in regions where deforestation has
occurred for agriculture or development,
increased rainfall due to climate change can
lead to severe landslide events. The
combination of human activities and climate-
induced changes creates a complex and
heightened risk of landslides.

Mitigation and Adaptation Strategies

Addressing the impact of climate
change on landslides requires a multifaceted
approach involving mitigation and adaptation
strategies. Mitigation efforts focus on reducing
the root causes of climate change, primarily
through reducing greenhouse gas emissions.
Transitioning to renewable energy sources,
improving energy efficiency, and enhancing
carbon sequestration are essential mitigation
strategies.

Adaptation strategies, on the other
hand, aim to reduce the vulnerability of
communities and infrastructure to landslide
risks. These strategies include improving land-
use planning, implementing early warning
systems, and investing in slope stabilization
and erosion control measures. Additionally,
restoring vegetation cover and implementing
sustainable agricultural practices can enhance
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slope stability and reduce landslide
susceptibility.

Local and national governments, along
with international organizations, play a crucial
role in implementing these strategies.
Collaborations between scientists,
policymakers, and communities are essential
to develop and execute effective landslide risk
management plans. Public education and
awareness campaigns can also help
communities understand and prepare for
landslide risks, particularly in high-risk areas.

Conclusion

Climate change significantly impacts
landslide occurrences through alterations in
precipitation patterns, temperature changes,
and vegetation dynamics. As climate change
continues to intensify, understanding its
effects on landslides becomes increasingly
important for disaster risk reduction and
management. By integrating mitigation and
adaptation strategies, societies can better
prepare for and respond to the challenges
posed by climate-induced landslides.

Continued research and monitoring of

coupled  with
technological advancements in prediction and

landslide-prone  regions,
early warning systems, will be crucial in
mitigating the impacts of climate change on
landslides.
collaborative efforts at local, national, and

Proactive measures  and
global levels can help build resilient
communities capable of withstanding the
increasing threats posed by climate change.
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