




Glacial Lake Outburst Floods

CONTEXT

❑ India is intensifying efforts to 
counter Glacial Lake Outburst Floods 
(GLOFs), also known as glof events, as 
such incidents have increased across 
the Himalayan region, especially 
in Nepal. 

❑ The NDMA has launched a national 
programme to identify, monitor, and 
mitigate risks from at-risk glacial 
lakes.



Rising GLOF Threat Across the Himalayas

❑ Nepal recently faced multiple glof events, including 
in Mustang, Humla, and Solukhumbu districts.

❑ The July 2024 glacial lake outburst destroyed 
a China-built bridge, disrupted power supply, and 
highlighted a lack of transboundary early warning 
systems.

❑ Historical GLOFs like Digi Tsho (1985) and Tama 
Pokhari (1998) show the recurring nature of the glof 
threat.

❑ Supraglacial and moraine-dammed lakes are the two 
major types of glacier lakes in the Indian Himalayan 
Region (IHR).

❑ India’s IHR houses 28,000 glacial lakes, with 7,500 in 
India, many above 4,500 m, making 
monitoring logistically challenging.

What is a GLOF?

❑ A Glacial Lake Outburst Flood (GLOF) is 
a sudden release of water from a glacial 
lake due to dam failure, often leading to 
catastrophic downstream flooding.



India’s Mitigation Strategy via NDMA

❑ The NDMA, through CoDRR, shifted focus to risk reduction and early warning 
systems for disaster preparedness, particularly for glof events.

❑ A $20 million programme was launched, now covering 195 glacial lakes, prioritised by 
risk levels to prevent potential glacial lake outburst floods.

❑ Five-pronged approach: glacial hazard assessment, AWWS, EWS, retention structures, 
and community engagement for comprehensive disaster risk reduction.

❑ States deployed expeditions using bathymetry, ERT, UAV surveys, and SAR 
interferometry to study terrain changes and assess glof risks.

❑ ITBP supports manual alerts; permanent stations now installed at some glacier lakes for 
flood early warning.

❑ More expeditions planned post-monsoon to address critical data and technology gaps in 
the Himalayan cryosphere and improve glof prediction.



Understanding GLOFs and Risk Factors:

● Glacial Lake Outburst Floods (GLOFs) occur when dammed water bodies suddenly release due 
to ice/landslides, melting, or earthquakes.

● IHR has 11 river basins prone to glacial lake outbursts.

● Factors include rising global temperatures due to climate change impacts, inaccessible 
terrains, and lack of real-time weather stations.

● Past disasters like the Kedarnath (2013) and South Lhonak (2023) floods underscore the high-
impact risks of these mountain hazards and the need for effective glof mitigation strategies.

The increasing frequency of GLOFs highlights the urgent need for climate change adaptation and 
improved risk reduction strategies in the Himalayan region. 

As global temperatures continue to rise, the threat of GLOFs and other climate-related disasters is 
expected to grow, necessitating robust disaster risk management approaches and enhanced early 
warning systems for glacial lake outbursts.



Age of Consent under POCSO Act

Context

❑ Senior Advocate Indira Jaising, appointed amicus curiae, 
submitted to the Supreme Court that consensual sexual 
relationships between adolescents aged 16–18 should 
not be criminalised under the POCSO Act, 2012, urging a 
nuanced interpretation to prevent misuse.



❑ The Protection of Children from Sexual 
Offences (POCSO) Act, 2012 defines a “child” as 
anyone below the age of 18; hence, any sexual 
act with a person under 18 is considered non-
consensual and criminal, regardless of mutual 
agreement.

❑ Judicial observations and rights-based critiques 
highlight that criminalising consensual 
relationships among adolescents aged 16–18 
leads to unjust prosecutions and social stigma, 
despite absence of exploitative intent.

❑ Under Section 6 of the POCSO Act and aligned 
provisions in the IPC, BNS, and the Prohibition 
of Child Marriage Act, 2006, penetrative sexual 
assault on any minor attracts severe penalties, 
with no current legal scope for exceptions in 
consensual adolescent cases.



Judicial and Legal Interventions

❑ The petition by Advocate Nipun Saxena and the 
submissions by Indira Jaising call for an 
exception for consensual sexual activity 
between 16–18-year-olds to be read into 
POCSO and Section 63 of the BNS.

❑ In Vijayalakshmi v. State Rep. (2021), the 
Madras High Court proposed a safeguard by 
recommending that the age gap between the 
partners be no more than five years, to prevent 
predatory relationships disguised as consensual.

❑ The Law Commission opposed changing the 
age of consent but endorsed “guided judicial 
discretion” during sentencing to differentiate 
between exploitative conduct and non-
exploitative adolescent intimacy.



Way Forward and Policy Concerns

❑ An exception clause for consensual acts 
between adolescents aged 16–18 would 
protect individual rights while upholding the 
protective objectives of POCSO, ensuring 
genuine cases of abuse are not diluted.

❑ Comprehensive adolescent sex education 
and legal awareness initiatives must be 
implemented to inform youth about the 
implications of the law and the concept of 
consent.

❑ Blanket criminalisation risks undermining 
judicial efficiency and harming young 
individuals emotionally and socially; hence, 
judicial discretion must be codified with 
safeguards to prevent arbitrary outcomes.



China's mega dam on Brahmaputra

CONTEXT

❑ China has started building a massive hydropower project on the Yarlung Zangbo River 
(Brahmaputra) near Arunachal Pradesh. 

❑ With a 60,000 MW capacity, this $167.8-billion mega dam has triggered concerns in India over water 
flow, ecological impact, and strategic risks.



Strategic and Environmental Concerns for India

❑ The dam is located at the “Great Bend” in Medog 
County, near Gelling in Arunachal Pradesh, where 
the Yarlung Zangbo becomes Siang/Brahmaputra.

❑ Experts like Ashok Kantha, a strategic affairs analyst, 
warn the project is in a seismically active zone and 
ecologically fragile area, making it risky.

❑ India fears China may weaponize the dam during 
conflicts to pressure India or alter water flows.

❑ Sudden water release or reservoir mismanagement 
could cause flooding or drought downstream, especially 
in Assam and Arunachal Pradesh.

❑ CM Pema Khandu termed the project an “existential 
threat” and a “potential water bomb.”



India’s Response and Diplomatic Engagement

❑ India continues to express concerns about the downstream impact to China through 
diplomatic channels.

❑ Officials emphasize the need for transparent hydrological data sharing to assess flow 
variations and flood risks.

❑ India plans buffer storage like the Upper Siang project but faces local opposition due to 
environmental concerns.

❑ Foreign Secretary-level agreements have focused on confidence-building measures amid 
broader tensions.

❑ Experts urge India to coordinate protocols with Bhutan, Bangladesh, and 
Myanmar for disaster preparedness.

❑ The project’s potential adverse environmental impact on lower riparian states has led to 
calls for an international water treaty to address these concerns.



Significance of the Brahmaputra River:

● The Brahmaputra is a lifeline for Assam, crucial for its agriculture, economy, and ecology.

● It originates as Yarlung Zangbo in Tibet, enters India as Siang, and becomes Brahmaputra in Assam.

● Despite the dam, 70% of Brahmaputra’s flow comes from rainfall and tributaries in India and Bhutan.

● India is a lower riparian state with established user rights under international law.

● The National Water Development Authority has proposed inland channel links to redistribute surplus 
water effectively.

❑ The construction of this mega dam on the Yarlung Zangbo River, which could become the biggest 
dam in the world, has raised concerns not only in India but also among other low riparian 
neighbours. 

❑ The project’s formidable hydropower potential, while impressive, comes with significant risks due to 
its location in a seismically active zone.



1st Hydrogen powered Train

CONTEXT

❑ Indian Railways has successfully 
tested the country’s first hydrogen-
powered coach at the Integral Coach 
Factory (ICF) in Chennai. 

❑ This is a major step toward 
launching a hydrogen-powered train, 
enhancing clean mobility and 
reducing greenhouse gas emissions.



Project Overview and Technological Aspects

❑ The Northern Railway zone is executing the ₹136 
crore project, initiated in 2020-21.

❑ It involves converting a 10-coach DEMU train, 
with two 1600 HP cars, into a hydrogen-powered 
multiple unit.

❑ Each power car carries 220 kg of hydrogen, stored 
in cylinders at 350 bar pressure.

❑ The Integral Coach Factory (ICF) in Chennai is 
spearheading the coach design and trials.

❑ Hydrogen will be used via fuel cell-powered traction 
systems, replacing traditional diesel engines.
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