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Abstract 

The Himalayan and Indo-Burma regions are among the most seismically active 
zones globally due to complex tectonic interactions. In 2025, a series of moderate 
to severe earthquakes struck Myanmar, Nepal, and Ladakh, highlighting the 
vulnerabilities of these high-risk zones. This paper examines the geophysical 
characteristics, socio-economic impacts, and disaster management responses 
associated with the 2025 earthquakes. It investigates how terrain, population 
density, infrastructure, and governance affected outcomes in each region. Using 
satellite imagery, seismic data, and field reports, the study identifies patterns 
in seismic hazards and evaluates existing mitigation strategies. The research 
emphasizes the urgent need for region-specific preparedness models, enhanced 
early warning systems, and community-level resilience programs. Findings 
underline the importance of cross-border collaboration and data sharing in South 
Asia to minimize future earthquake-related losses. The paper concludes with 
policy recommendations aimed at integrating scientific risk assessments into 
planning frameworks for sustainable disaster risk reduction.

Keywords : Himalayan Earthquakes, Seismic Risk, Myanmar 2025, 
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Introduction

The Himalayan region, stretching from Pakistan to Myanmar, 
forms one of the most active seismic belts in the world, primarily 

due to the ongoing convergence between the Indian and Eurasian 
tectonic plates. This tectonic activity not only shapes the topography 
but also triggers frequent earthquakes, posing grave risks to densely 
populated and geologically fragile zones. In 2025, the region once 
again faced the wrath of nature with significant seismic events in 
Myanmar (Magnitude 7.7), Nepal (Magnitude 5.5), and Leh–Ladakh 
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(Magnitude  4.2). These earthquakes varied in scale but collectively 
highlighted the region’s seismic sensitivity and the critical need for 
robust disaster risk management.Myanmar’s earthquake on March 
28, 2025, caused catastrophic damage, especially in Mandalay and 
surrounding areas, resulting in thousands of casualties and deepening 
the humanitarian crisis in an already volatile political landscape. 
Meanwhile, Nepal experienced back-to-back tremors in April that were 
felt across its western districts and parts of northern India. Although 
less destructive, they reignited fears of a major seismic event akin to the 
2015 Gorkha earthquake. Similarly, the tremor in Leh–Ladakh, though 
moderate, underscored the vulnerabilities of sparsely populated yet 
strategically significant border areas.This research aims to analyse 
the 2025 earthquake events through a comparative lens, focusing 
on geophysical parameters, socio-political contexts, and emergency 
response systems. It investigates how local conditions such as 
infrastructure resilience, topography, and community awareness shape 
the impact of seismic hazards. By understanding these interlinkages, 
the paper seeks to contribute to the formulation of more localized 
and effective earthquake preparedness and mitigation strategies. 
Furthermore, it advocates for increased cross-border cooperation in the 
Himalayan and Southeast Asian regions, recognizing that earthquakes 
do not respect political boundaries, and a unified regional approach is 
essential for comprehensive risk reduction.

Review of Literature
The Himalayan and Indo-Burma regions are widely recognized as 
high-risk seismic zones due to the ongoing convergence of tectonic 
plates. Numerous studies have addressed the complex seismic 
dynamics of this region, underlining the need for focused disaster 
preparedness. Bilham (2015) warns that large segments of the central 
and eastern Himalayan arc are overdue for a major earthquake, a 
view supported by Gahalaut and Kalpna (2017), who emphasize the 
lack of implementation of seismic hazard mapping in urban planning.
In Myanmar, Rajendran et al. (2016) document paleo-seismic activity 
along the Sagaing Fault, highlighting the region’s latent seismic 
energy. Yang et al. (2020) expand on this by analysing the limitations of 
Myanmar’s disaster response capacity due to restricted access and poor 
early warning systems, as witnessed again during the 2025 earthquake. 
Similarly, Hazarika et al. (2022) identify the vulnerability of the cold-
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desert terrain in Ladakh, where even low-magnitude earthquakes can 
disrupt fragile infrastructure.

Nepal’s seismic landscape has also been the focus of several studies. 
Shrestha et  al. (2018) argue that community-level preparedness 
and local governance played a critical role in the post-2015 Gorkha 
earthquake recovery. Thapa and Gautam (2021) further advocate for 
GIS and remote sensing-based risk mapping to improve response 
strategies.A broader global perspective is offered by UNDRR (2023), 
which calls for integrating disaster risk reduction into national 
development strategies. Their emphasis on regional cooperation 
and stakeholder participation is particularly relevant in cross-border 
earthquake-prone zones like Nepal, Myanmar, and northern India.
Together, these studies underscore the importance of a multi-layered 
approach combining scientific tools, local governance, and cross-
border coordination to reduce the impact of future seismic events in 
South Asia.

Objective of the Study
•	 To analyse the geophysical characteristics of the 2025 earthquakes 

in Myanmar, Nepal, and Ladakh.
•	 To study the spatial and temporal patterns of seismic activity in the 

affected regions.
•	 To assess the socio-economic impacts including loss of life, 

displacement, and infrastructure damage.

Methodology
This study employs a qualitative, comparative approach using 
secondary and tertiary data to analyse the 2025 earthquakes in 
Nepal, Ladakh (India), and Myanmar. Seismological data including 
magnitude, epicentre, and aftershocks were sourced from the United 
States Geological Survey (USGS), Indian Meteorological Department 
(IMD), and Nepal Seismological Centre (NSC). To understand 
regional preparedness, official reports from India’s National Disaster 
Management Authority (NDMA), National Institute of Disaster 
Management (NIDM), and geospatial resources from ISRO and the 
Bhukosh portal were examined. Peer-reviewed academic literature 
from journals such as Current Science and Seismological Research Letters 
provided insights into fault line activity and seismic risk patterns.
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Tertiary sources included recent news coverage from The Hindu, Times 
of India, BBC, Kathmandu Post, and The Irrawaddy to trace timelines, 
impact, and government response. Reports from humanitarian agencies 
like the Indian Red Cross, UNDRR, and Oxfam South Asia offered 
information on ground-level interventions and community resilience. 
Social media platforms such as Twitter and YouTube supplemented 
the data with eyewitness reports and real-time visuals. All sources 
were critically reviewed, triangulated, and thematically analysed to 
compare vulnerabilities, preparedness, and disaster response across 
the three regions.

Myanmar Earthquake (March 28, 2025)
On March 28, 2025, a powerful earthquake of 7.7 magnitude struck the 
Sagaing Region in central Myanmar, with its epicentre located near 
Mandalay, the country’s second-largest city (Fig 1.1). This seismic 
event was one of the most devastating in recent regional history 
and had widespread implications for human life, infrastructure, and 
governance.

Fig 1.1
Source : National Center for Seismology, Ministry of Earth Sciences

Tectonic Causes and Seismic Context
Myanmar lies within a complex tectonic setting where the Indian 
Plate collides with the Eurasian Plate, and the Burma Microplate 
is sandwiched between them. The Sagaing Fault, a major right-
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lateral strike-slip fault, runs north-south through central Myanmar 
and is known for its high seismic potential. According to geological 
analyses, the 2025 earthquake originated due to a sudden release of 
accumulated stress along this fault. This fault has previously generated 
destructive earthquakes, including events in 1931 and 1956, and was 
long considered overdue for a significant rupture (Miyamoto Global 
Engineering, 2025, [USGS, 2025]).

Casualties and Human Impact
The earthquake led to over 4,390 fatalities and more than 6,160 injuries, 
making it one of the deadliest disasters in Myanmar’s recent history 
(Wikipedia, 2025). Urban centres like Mandalay and Naypyidaw saw 
large numbers of casualties due to the collapse of poorly constructed 
buildings and overcrowded housing in older city areas.

Infrastructure Destruction
The structural damage was massive. The historic Ava Bridge collapsed 
into the Irrawaddy River, severing a major transportation link. Public 
buildings, hospitals, religious monuments, and schools suffered 
severe to total destruction. In Mandalay, entire neighbourhoods were 
flattened, and major roads became impassable due to debris and 
ground ruptures (Miyamoto Global Engineering, 2025).

Humanitarian Crisis
The United Nations reported that nearly 1.3 million people were 
internally displaced, particularly in the already vulnerable Sagaing 
Region. The disaster intensified the ongoing humanitarian crisis, 
exacerbated by limited access to clean water, shelter, and medical 
services (Reuters, 2025, Miyamoto Global Engineering, 2025).

Relief Challenges and Political Barriers
Complicating the situation was the ongoing civil conflict in 
Myanmar. Reports indicated that the military government restricted 
humanitarian access to several earthquake-affected areas, particularly 
those controlled by resistance groups. The UN and various NGOs 
expressed concerns over delays in aid delivery due to bureaucratic and 
military roadblocks (Reuters, 2025).
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Recent Earthquake in Leh, Ladakh (April 1, 2025)
On Tuesday, April 1, 2025, at 5:38 PM Indian Standard Time (IST), 
a moderate earthquake with a magnitude of 4.2 on the Richter scale 
occurred in Leh, Ladakh (Fig 1.2). The earthquake’s epicentre was 
located at 35.37 degrees North latitude and 76.93 degrees East 
longitude, at a depth of 10 kilometres. Residents of Leh reported 
feeling noticeable shaking during the event.

Causes: The primary cause of this earthquake, like many others in the 
region, is the ongoing tectonic activity resulting from the collision of 
the Indian and Eurasian plates. This continuous geological process 
generates immense stress within the Earth’s crust, which is periodically 
released in the form of earthquakes. The Himalayan region, including 
Ladakh, is particularly prone to such seismic events due to its location 
along this major tectonic boundary.

Human and Other Loss: Fortunately, initial reports following the 
earthquake indicated no immediate human casualties or significant 
damage to property or infrastructure in Leh. While the shaking was 
felt by residents, prompting some precautionary evacuations, there 
were no widespread reports of injuries or structural collapses.

Fig 1.2
Source : National Center for Seismology, Ministry of Earth Sciences

Impact: Although this particular earthquake did not result in significant 
physical losses, its occurrence has several impacts. It serves as a 
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reminder of the seismic vulnerability of the Leh-Ladakh region, which 
falls under Seismic Zone-IV. This event likely heightened awareness 
among the local population regarding earthquake preparedness 
and the importance of having emergency response plans in place. 
Furthermore, it may prompt local authorities to review and reinforce 
existing disaster management protocols and infrastructure resilience 
measures in this seismically active Himalayan belt.

Nepal Earthquake (April 4, 2025)
On April 4, 2025, at 7:52 PM Indian Standard Time (IST), a moderate 
earthquake with a magnitude of 5.0 struck Nepal. The epicentre 
was located at 28.83° N latitude and 82.06° E longitude, at a depth 
of 20  kilometres. The tremors were also felt in parts of North India 
(Fig 1.3).

Causes: The earthquake was a result of the continuous tectonic collision 
between the Indian and Eurasian plates. This ongoing geological 
process is the primary driver of seismic activity in the Himalayan 
region, making Nepal particularly susceptible to earthquakes of 
varying magnitudes.

Fig 1.3
Source : National Center for Seismology, Ministry of Earth Sciences

Human and Other Loss: Initial reports following the earthquake 
indicated no significant human casualties or major structural damage 
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in Nepal. While the tremors were felt in North India, including Delhi-
NCR and Uttar Pradesh, there were no immediate reports of damage 
in these areas either.

Impact: Despite the lack of immediate significant losses, the earthquake 
serves as an important reminder of Nepal’s high seismic vulnerability, 
especially as the country continues its recovery from the devastating 
2015 earthquakes. Even moderate tremors can generate anxiety and 
underscore the critical need for ongoing investments in earthquake-
resistant infrastructure, public awareness campaigns, and robust 
disaster preparedness measures throughout the region. Authorities 
are expected to monitor for any potential delayed reports of damage, 
particularly in areas closer to the earthquake’s epicentre.

Conclusion
The 2025 seismic events in Myanmar, Ladakh, and Nepal collectively 
underscore the pressing and persistent threat of earthquakes across 
the Himalayan and adjoining regions, shaped by their complex 
tectonic frameworks. While the Myanmar earthquake of March 28 was 
the most devastating, registering a magnitude of 7.7, it exposed the 
vulnerabilities of both infrastructure and governance in a politically 
unstable context. The collapse of vital structures like the Ava Bridge 
and displacement of over 1.3 million people, coupled with restricted 
humanitarian access, highlighted not only the physical but also 
socio-political challenges in disaster response. In contrast, the April 1 
earthquake in Leh, Ladakh and the April 4 tremor in Nepal, though 
of lower magnitudes (4.2 and 5.0 respectively), served as critical 
reminders of the ongoing tectonic stresses building up in these high-
risk seismic zones. These events, despite causing minimal immediate 
damage, are indicative of the potential for more catastrophic 
earthquakes in the future, especially given the dense population 
and fragile infrastructure across the Himalayan belt.All three events 
reflect the urgency of bolstering regional disaster preparedness, 
improving seismic monitoring, and enforcing earthquake-resilient 
construction. More importantly, these earthquakes reaffirm the need 
for transboundary collaboration, public education, and resilient 
infrastructure development in one of the world’s most earthquake-
prone regions.
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