
International Conference on Emerging Trends in Technology and Management ISSN: 2349-6002 

204350 © IJIRT | www.ijirt.org MARCH 2026 10 

Comparative Geotechnical Study of Landslides in India 

and China 
 

 

Ms. Jaseena A Rasheed 

Assistant Professor, Sarabhai Institute of Science and Technology 

doi.org/10.64643/IJIRTV12I10-204350-459 

 

Abstract—Landslides are a major geotechnical hazard in 

India and China due to diverse climate and terrain 

conditions. In India, landslides are mainly triggered by 

monsoon rainfall, which increases pore water pressure 

and weakens lateritic and residual soils, causing shallow 

slope failures. In China, landslides are influenced by 

rainfall, earthquakes, and collapsible loess soils, often 

resulting in deep and sudden failures. Geotechnically, 

India is dominated by hydrological effects, while China 

involves both seismic and hydrological factors. This 

study highlights key differences and emphasizes the need 

for region-specific landslide mitigation strategies. 

 

Index Terms—Landslides; Geotechnical engineering; 
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Hazard mitigation; Seismic landslides. 

 

I. INTRODUCTION 

 

Landslides are one of the most significant natural 

hazards affecting mountainous and hilly regions 

across the world, particularly in Asia. Countries like 

India and China experience frequent landslides due to 

their complex geological settings, diverse climatic 

conditions, and rapid infrastructural development. 

These events not only cause loss of life and property 

but also disrupt economic activities and environmental 

stability. From a geotechnical engineering perspective, 

understanding landslides involves analyzing soil 

properties, slope stability, groundwater conditions, 

and triggering mechanisms. 

India and China provide an excellent basis for 

comparative study because both countries are 

geographically vast and geologically active, yet they 

differ significantly in climate patterns, soil 

composition, and engineering approaches. India is 

predominantly influenced by monsoon rainfall, while 

China experiences a combination of monsoon, 

seismic, and alpine climatic conditions. These 

differences directly affect the mechanisms and 

characteristics of landslides in each country. 

This study aims to present a detailed geotechnical 

comparison of landslides in India and China, focusing 

on climatic influences, soil behavior, slope stability, 

triggering factors, and engineering mitigation 

techniques. Such a comparative analysis is essential 

for developing region-specific solutions and 

improving disaster risk management strategies. 

 

II. OVER VIEW OF LANDSLIDES IN INDIA 

 

India is highly susceptible to landslides, particularly in 

regions such as the Himalayas, the Western Ghats, and 

the Northeastern states. The primary cause of 

landslides in India is intense seasonal rainfall 

associated with the monsoon climate. During the 

monsoon months, prolonged and heavy precipitation 

leads to the saturation of soil layers, reducing their 

shear strength and increasing the likelihood of slope 

failure. 

 

The Western Ghats, especially in Kerala, frequently 

experience shallow landslides due to lateritic soil and 

steep terrain. Similarly, the Himalayan region is prone 

to both shallow and deep-seated landslides due to 

tectonic activity and weathered rock formations. 

Human activities such as road construction, 

deforestation, and unplanned urbanization further 

aggravate the instability of slopes. 

From a geotechnical perspective, Indian landslides are 

largely controlled by hydrological factors. The 

increase in pore water pressure during rainfall reduces 

the effective stress within the soil, leading to failure. 

These conditions make slope stability highly sensitive 

to rainfall intensity and duration. 
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III. OVER VIEW OF LANDSLIDES IN CHINA 

 

China experiences a wide range of landslide types due 

to its diverse geography and climate. Regions such as 

the Loess Plateau, Sichuan Province, and the Tibetan 

Plateau are particularly vulnerable. Unlike India, 

landslides in China are triggered not only by rainfall 

but also by earthquakes and snowmelt. 

One of the most unique features of Chinese landslides 

is the presence of loess soil, which is highly 

collapsible. Loess is a fine-grained, wind-

deposited sediment that remains stable when dry but 

loses its structure rapidly upon wetting. This 

characteristic leads to sudden and catastrophic slope 

failures. 

Additionally, China has experienced several 

earthquake-induced landslides, especially following 

major seismic events. These landslides are often large 

in scale and involve deep-seated failures. The 

combination of geological complexity and multiple 

triggering factors makes landslide behavior in China 

more varied and unpredictable. 

 

IV. CLIMATIC INFLUENCES ON LANDSLIDES 

 

Climate plays a crucial role in determining the 

occurrence and nature of landslides. In India, the 

monsoon climate is the dominant factor influencing 

slope stability. Heavy rainfall leads to infiltration of 

water into the soil, increasing pore water pressure and 

reducing shear strength. This process is gradual but 

can result in widespread slope failures during peak 

monsoon periods. 

In contrast, China exhibits a more complex climatic 

influence. Southern China experiences monsoon 

rainfall similar to India, but northern and western 

regions have semi-arid and alpine climates. In high-

altitude areas, snowmelt contributes to slope 

instability by saturating the soil. Furthermore, seismic 

activity acts as an additional trigger, making landslides 

in China more dynamic. 

 

The difference in climatic conditions results in varying 

landslide patterns. While India primarily 

experiences rainfall-induced landslides, China faces a 

combination of rainfall, seismic, and climatic triggers. 

This distinction is important for designing appropriate 

geotechnical solutions. 

 

V. SOIL CHARACTERISTICS AND BEHAVIOUR 

 

Soil properties are fundamental to understanding 

landslide mechanisms. In India, common soil types 

include laterite, residual soils, and weathered rock. 

These soils are generally porous and lose strength 

when saturated. The presence of clay minerals can 

further reduce stability by increasing plasticity and 

water retention. 

Lateritic soils, common in the Western Ghats, are 

particularly prone to failure during heavy rainfall. 

When dry, they appear stable, but upon saturation, 

their structure weakens significantly. This leads to 

shallow landslides that occur rapidly during intense 

rainfall events. 

 

In China, loess soil is a major contributor to landslides. 

Loess has a unique structure with high porosity and 

low cohesion. When dry, it can support steep slopes, 

but when wetted, it collapses suddenly. This behavior 

results in deep and often catastrophic landslides. 

The contrast between Indian and Chinese soils 

highlights the importance of geotechnical analysis. 

While Indian soils gradually lose strength with 

increasing moisture, Chinese loess soils can fail 

abruptly, making prediction more challenging. 

 

VI. GEOTECHNICAL MECHANISMS OF SOIL 

FAILURE 

 

The fundamental principle governing landslides is the 

balance between driving forces and resisting forces. In 

India, slope failure is primarily caused by an increase 

in pore water pressure, which reduces effective stress 

and shear strength. This leads to shallow translational 

slides, especially in saturated soil layers. 

In China, slope failure mechanisms are more complex. 

In addition to pore water pressure, seismic forces play 

a significant role. Earthquakes induce dynamic 

loading, which can destabilize slopes and trigger 

large-scale failures. In loess regions, the collapse of 

soil structure upon wetting further complicates the 

failure mechanism. 

Geotechnical analysis in both countries involves 

evaluating factors such as slope angle, soil cohesion, 

internal friction angle, and groundwater conditions. 

However, the presence of multiple triggering factors 

in China requires more advanced analytical methods. 
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VII. TYPES OF LANDSLIDES OCCURED 

 

India predominantly experiences shallow landslides, 

debris flows, and mudslides. These are usually 

triggered by heavy rainfall and occur in regions with 

loose soil and steep slopes. Although these landslides 

can be destructive, they are generally smaller in scale 

compared to those in China. 

China, on the other hand, experiences a wider variety 

of landslides, including deep-seated slides, rockfalls, 

and massive slope failures. Earthquake-induced 

landslides can cover large areas and cause significant 

damage. The scale and intensity of landslides in China 

are often greater due to the involvement of deeper soil 

layers and rock masses. 

This difference in landslide types reflects the 

underlying geological and climatic variations between 

the two countries. 

 

VIII. ENGINEERING AND MITIGATION 

TECHNIQUES 

 

In India, landslide mitigation primarily focuses on 

controlling water infiltration. Common techniques 

include the construction of drainage systems, retaining 

walls, and slope vegetation. Bioengineering methods 

are also widely used to stabilize slopes and prevent 

erosion. 

China employs more advanced engineering solutions 

due to the complexity of its landslides. These include 

reinforced retaining structures, ground anchors, and 

large-scale monitoring systems. Remote sensing and 

real-time data analysis are increasingly used to predict 

and manage landslides. 

The difference in engineering approaches reflects the 

varying levels of technological advancement and the 

complexity of landslide mechanisms in each country. 

 

IX. CASE BASED COMPARISON 

 

A comparison of landslides in India and China reveals 

significant differences in their characteristics. In India, 

landslides are typically rainfall-induced and shallow, 

occurring in regions with weak, saturated soils. In 

China, landslides are influenced by multiple factors, 

including earthquakes and unique soil types like loess. 

These differences require tailored geotechnical 

solutions. While India focuses on rainfall management 

and slope stabilization, China emphasizes structural 

reinforcement and advanced monitoring techniques. 

Understanding these differences is essential for 

improving landslide risk management. 

 

X. CONCLUSION 

 

In conclusion, landslides in India and China exhibit 

distinct characteristics due to differences in climate, 

soil properties, and triggering mechanisms. India’s 

monsoon-driven landslides are primarily controlled 

by rainfall and soil saturation, leading to shallow 

failures. In contrast, China’s landslides are influenced 

by a combination of climatic and seismic factors, 

resulting in deeper and more complex slope failures. 

From a geotechnical engineering perspective, these 

differences highlight the need for region-specific 

analysis and mitigation strategies. While traditional 

methods may be sufficient in India, advanced 

techniques are necessary in China to address the 

complexity of landslides. 

A comprehensive understanding of these factors is 

crucial for reducing landslide risk and improving the 

safety and sustainability of infrastructure in both 

countries. 
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