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The Hayli Gubbi Eruption and its Shadow Over India  
Introduction 

In the realm of physical geography and disaster management, the recent eruption of the Hayli 
Gubbi volcano in Ethiopia stands as a significant event. Dormant for nearly 12,000 years, this shield 
volcano in the Erta Ale Range of the Afar Region awakened in November 2025, sending shockwaves 
through geological and meteorological monitoring systems. For Civil Services aspirants, this event offers 
a live case study connecting plate tectonics, atmospheric circulation, and disaster preparedness. 

 
The Geographical Phenomena - Hayli Gubbi Volcano 

Hayli Gubbi is a shield volcano, characterized by its broad, gently sloping profile formed by the 
eruption of low-viscosity basaltic lava. 
Tectonic Setting - It is situated in the Afar Triangle, a geological depression caused by the Afar Triple 
Junction. Here, three tectonic plates—the Nubian, Somali, and Arabian plates—are pulling apart. This 
divergence creates a rift valley, thinning the earth's crust and allowing magma to rise to the surface, 
making the region one of the most volcanically active on Earth. 
The Eruption - The eruption in November 2025 ended a Holocene-era dormancy. Unlike typical shield 
volcano effusions, this event was explosive, propelling a massive column of ash and gas 10–15 km 
(approx. 33,000–49,000 feet) into the atmosphere. 
The Geographical Phenomena - Ash Plume Movement 

The "Ash Plume" refers to the cloud of superheated ash, gas, and rock fragments ejected during 
an eruption. 
Composition - The plume from Hayli Gubbi is composed primarily of Volcanic Ash (pulverized rock and 
glass), Sulfur Dioxide ($SO_2$), and other aerosols. 
Atmospheric Transport - Once ejected into the upper troposphere and stratosphere (altitudes of 
15,000–45,000 feet), the plume was caught in the high-altitude Westerly winds. These prevailing winds, 
which flow from west to east in the northern hemisphere, acted as a conveyor belt, transporting the ash 
cloud across the Arabian Peninsula, over the Arabian Sea, and towards the Indian subcontinent at 
speeds of 100–120 km/h. 
Implications of the Ash Plume 
Volcanic ash plumes have multi-dimensional implications - 
Aviation Safety (Primary Concern) - Volcanic ash is abrasive and melts at high temperatures. If 
ingested by a jet engine, the ash melts and fuses onto the turbine blades, causing engine failure. This 
necessitates the closure of airspace and re-routing of flights. 
Meteorological Impact - The suspension of fine particles and $SO_2$ can scatter incoming solar 
radiation. While this specific plume may not cause long-term cooling, it leads to atmospheric haze and 
"darker skies," reducing visibility. 
Environmental Health - Fine particulate matter (PM 2.5 and PM 10) can degrade air quality. However, 
since this plume is traveling at high altitudes, the impact on ground-level Air Quality Index (AQI) in India 
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is expected to be minimal, though acid rain remains a theoretical risk if the $SO_2$ mixes with 
precipitation. 
Impact on India 

The trajectory of the ash cloud has brought it directly over Western and Northern India. 
Affected Regions - The plume entered Indian airspace via Gujarat, subsequently drifting over Rajasthan, 
Northwest Maharashtra, Delhi, Haryana, and Punjab, before heading towards the Himalayan region. 
Operational Disruptions - The aviation sector faced immediate hurdles. Major airlines like IndiGo and 
Akasa Air cancelled flights or suspended services to West Asian destinations (e.g., Jeddah, Kuwait). 
Flights were diverted to avoid the "ash corridor," leading to delays and increased fuel consumption. 
Visual Impact - Residents in the affected states may witness unusual sunsets and hazy skies due to the 
scattering of light by the suspended volcanic particles. 
Government Measures and Disaster Management 

India's approach to such trans-boundary disasters relies on coordination between scientific 
bodies and administrative agencies. 
Early Warning & Monitoring -The India Meteorological Department (IMD) closely monitors the plume 
using satellite data and coordinates with global Volcanic Ash Advisory Centres (VAAC) (specifically the 
Toulouse VAAC for this region). "Significant Meteorological Information" (SIGMET) warnings are issued to 
alert pilots and airlines of hazardous atmospheric conditions. 
Aviation Safety Protocols -The Directorate General of Civil Aviation (DGCA) issues strict advisories. 
Measures include inspecting runways for ash deposits (which can make them slippery) and mandating 
engine checks for aircraft flying through affected zones. 
Air Traffic Control (ATC) re-routes flights to safe altitudes or alternative paths to bypass the ash cloud. 
Disaster Preparedness (NDMA Framework) - While India does not have active volcanoes (barring 
Barren Island), the National Disaster Management Authority (NDMA) guidelines for airborne hazards 
apply. This involves inter-agency coordination to manage potential fallout, although for high-altitude 
ash, the focus remains on aviation and transport safety rather than evacuation. 
Conclusion 

The eruption of Hayli Gubbi serves as a potent reminder of the Earth's dynamic nature and the 
interconnectedness of global geography. For India, a non-volcanic mainland, the event underscores the 
necessity of robust disaster resilience against trans-boundary hazards. The swift response by Indian 
agencies like the IMD and DGCA highlights the effectiveness of modern meteorological early warning 
systems. For a Civil Services aspirant, understanding this event requires integrating concepts of plate 
tectonics, atmospheric circulation (Westerlies), and the administrative machinery of disaster 
management. 
Mains Practice Question 
1. "Geological hazards are rarely localized in an interconnected global atmosphere. Analyze the trans-

boundary implications of the Hayli Gubbi eruption on India, elucidating the role of Westerlies and the 
requisite aviation disaster resilience." (15 marks) 

Answer Guidelines (Structure & Key Points) 
1. Introduction (Contextualizing the Event) -Briefly introduce the Hayli Gubbi eruption (Ethiopia) ending 
its 12,000-year dormancy. Establish the premise - While the tectonic event is local (Afar Triangle), the 
atmospheric impact is trans-national, turning a geographical phenomenon into a geopolitical and 
economic concern for India. 
2. Body  
1. The Geographical Mechanism (The "How")  
Atmospheric Transport - Explain how the ash plume was ejected into the upper 
troposphere/stratosphere. 
Role of Westerlies - explicitly link the movement of the ash cloud from West Asia to North-West India 
(Gujarat to Himalayas) to the Sub-Tropical Westerly Jet Streams. This demonstrates conceptual 
understanding of climatology. 



P. L. RAJ UPSC MAINS Q & A – DAY 49 

 

2. Trans-boundary Implications (The "Impact")  
Aviation Sector - Highlight that the primary impact is not ground-level destruction, but airspace 
disruption. Mention the melting point of volcanic glass in jet engines and the resulting flight 
cancellations/re-routing (economic cost). 
Meteorological - Mention the "haze" and atmospheric scattering (darker skies) affecting visibility in 
North India. 
3. Disaster Resilience Framework (The "Response")  
International Coordination - Discuss the reliance on Volcanic Ash Advisory Centres (VAAC) and data 
sharing between nations. 
Institutional Response - Highlight the role of IMD (monitoring) and DGCA (issuing SIGMET warnings and 
safety protocols) in mitigating risks despite India not having active mainland volcanoes. 
3. Conclusion - Conclude by stating that disaster management in India must evolve beyond "local" 
threats (floods/cyclones) to include "remote" hazards. Emphasize the importance of technological 
integration (satellite monitoring) in safeguarding the economy against such trans-boundary geological 
shocks. 
 


