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BRO and the Logic of Border Infrastructure —
Building Under Adversity

® The Indian Express 27 February 2026

IE  The Indian Express MAINS RELEVANCE: | GS Paper 3 GS Paper 2

INTERVIEW ANGLE

&

"Critics argue that constructing roads and infrastructure close to the LAC and international
borders creates risks — it could be used by adversaries too. How would you assess India's
border infrastructure strategy, particularly BRO's role, in light of recent Himalayan disasters?"

When the Border Roads Organisation restored the Chungthang-Lachen axis in North Sikkim — 28 km of road
and a 400-foot suspension bridge rebuilt after three separate disasters — it was completing work that would
barely register as newsworthy in most countries. In India’s Himalayan borderlands, reconnecting a remote

district to a critical strategic road is both a logistics triumph and a strategic statement.

The story of BRO is, in many ways, the story of India’s evolving understanding of what it means to secure the

Himalayan frontier.

THE BRO MANDATE: MORE THAN ROADS

The Border Roads Organisation was established in 1960 under the Ministry of Defence (it was

transferred to the Ministry of Road Transport briefly but returned to Defence). Its mandate from the outset
was strategic: build and maintain road infrastructure in border areas where no private contractor would

operate at the required pace, altitude, and risk.
BRO operates across some of the world’s most inhospitable terrain:

Siachen Glacier (5,400 m) — world’s highest battlefield
Chang La, Khardung La (5,300-5,600 m) — Ladakh high passes

Sela Pass (4,170 m) — Arunachal Pradesh; now crossed by the world’s longest high-altitude tunnel

(Sela Tunnel, opened 2024)

North Sikkim — seismically active, glacially threatened terrain

BRO manages approximately 60,000 km of roads and 900 bridges across 19 states and union territories.
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THE CHUNGTHANG-LACHEN CASE

The restoration of the Chungthang-Lachen axis illustrates both the challenge and the necessity of BRO’s work:

What happened:

October 2023: GLOF (Glacial Lake Outburst Flood) — South Lhonak glacial lake outburst sent a
catastrophic flood down the Teesta valley, destroying roads, bridges, and the Teesta-111 hydropower

project
June 2024: Cyclone Remal brought intense rainfall, triggering further landslides

May—June 2025: Cloudbursts compounded the damage
BRO’s response (Project Swastik):
Cleared 96 landslides
Built 4 major bridges
Executed 8 km of fresh formation cutting — literally carving new road through the mountainside

Completed the 400-foot Taram Chu Bailey Suspension Bridge

North Sikkim borders China, Bhutan, and Nepal — making connectivity here not just a civilian welfare issue

but a strategic imperative. Army logistics to the forward areas near the Naku La and Nathu La passes depend

on this axis.

GLOFS: THE NEW STRATEGIC RISK

The Chungthang disaster exemplifies a growing threat to Himalayan infrastructure: Glacial Lake Outburst
Floods (GLOFs). As climate change accelerates Himalayan glacier melt, glacially-dammed lakes are

multiplying and growing. Their sudden release can be devastating.
GLOF risk in India:

India has over 5,000 glacial lakes in the Himalayas

The National Disaster Management Authority (NDMA) has identified 188 glacial lakes requiring

immediate monitoring
Arunachal Pradesh, Sikkim, Uttarakhand, and Himachal Pradesh face the highest GLOF risk

South Lhonak Lake (which triggered the 2023 GLOF) had been flagged as a high-risk lake years

earlier

The policy implication: BRO’s work must increasingly account for climate-induced infrastructure risk —

not just construction, but resilient design, early warning systems, and rapid restoration protocols.
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THE STRATEGIC LOGIC OF BORDER ROADS

The post-2020 Galwan Valley clash fundamentally changed how India views border infrastructure. Before

Galwan, there was a school of thought — sometimes attributed to bureaucratic caution — that India should not
accelerate border road construction because doing so might “provoke” China. That caution has now been

comprehensively abandoned.

The current consensus:
Infrastructure enables response time — a road that allows a battalion to move in hours versus
days is the single most important determinant of deterrence at the LAC

Civilian connectivity and strategic connectivity are aligned — villages connected by BRO roads

are also resupply chains for forward posts

China’s infrastructure advantage — China has built extensive road and rail networks on its side of
the LAC (including the Qinghai-Tibet Railway extended to Lhasa and Shigatse, 500 km from the LAC).

India’s infrastructure has historically lagged, but the gap is narrowing
Since 2020, BRO has accelerated significantly:

Sela Tunnel (Arunachal): Opens all-weather access over 4,170 m Sela Pass
Shinku La Tunnel (Himachal-Ladakh): Under construction; will connect Lahaul-Spiti to Leh

Nechiphu Tunnel (Arunachal): Completed 2024

THE ENGINEERING CHALLENGE

Building at altitude is not merely a logistical challenge — it is an engineering problem of the highest order:

Permafrost: Roads in Ladakh and Sikkim must be designed for frozen ground that thaws seasonally
Seismicity: The Himalayan fold is among the world’s most seismically active regions

Rainfall: Northeast India receives some of the world’s highest rainfall — Cherrapunji/Mawsynram

receives 11,000+ mm/year, making road stability near-impossible with conventional construction

Altitude sickness: Workers and machines both perform at diminished efficiency above 4,000 m

BRO has developed India-specific expertise in soil nailing, gabion walls, flexible pavement design for

freeze-thaw cycles, and rockfall protection barriers that are now recognised globally.

INFRASTRUCTURE AS DIPLOMACY

The Chungthang-Lachen restoration also carries a message to Sikkim'’s population: despite the worst disasters

in living memory, the state is not abandoned. This is not a trivial point.
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In Northeast India and border states, perceptions of neglect — of being treated as peripheral — have
historically fed insurgencies and separatist sentiment. Road connectivity is not just strategic; it is the most

visible daily manifestation of the Indian state’s presence and commitment.

BRO’s work in Sikkim, Arunachal, Manipur, and Nagaland is simultaneously a military project, a development

project, and a political project. Its significance cannot be reduced to any one dimension.

UPSC RELEVANCE

BRO, Project Swastik, GLOF, South Lhonak Lake, Bailey bridge, Sela Tunnel, NDMA, Chungthang,

Taram Chu.

MAINS GS-3:

Border infrastructure development; climate change and infrastructure vulnerability; GLOFs.

GS-2:

India-China border dynamics; BRO’s strategic significance.

INTERVIEW:

“How does India balance environmental concerns with strategic need for Himalayan infrastructure?”
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FACTS CORNER — KNOWLEDGEPEDIA

| BRO — CORE DATA:

Established: 1960 (under Ministry of Defence)
Roads managed: ~60,000 km
Bridges managed: ~900
Coverage: 19 states and UTs
Operates in: J&K, Ladakh, Himachal, Uttarakhand, Sikkim, Arunachal, Manipur, Nagaland, Mizoram, Assam,
Rajasthan, Punjab, other border areas
I PROJECT SWASTIK (SIKKIM):
Road restored: 28 km Chungthang—Lachen axis
Bridge: 400-foot Taram Chu Bailey Suspension Bridge
Landslides cleared: 96
Bridges built: 4 major
Fresh cutting: 8 km

Disasters: GLOF Oct 2023 + Cyclone Remal June 2024 + cloudbursts 2025

| GLOF RISK:
India glacial lakes: >5,000 in the Himalayas
NDMA high-risk lakes: 188 flagged for monitoring
South Lhonak Lake (Sikkim): Triggered catastrophic Oct 2023 GLOF
Most vulnerable states: Arunachal Pradesh, Sikkim, Uttarakhand, Himachal Pradesh

| KEY BRO PROJECTS:

Sela Tunnel (Arunachal Pradesh): Opened 2024; longest high-altitude tunnel globally; bypasses 4,170 m Sela
Pass

Nechiphu Tunnel (Arunachal): Completed 2024
Shinku La Tunnel (HP-Ladakh): Under construction; all-weather Leh connectivity

Atal Tunnel (Rohtang, HP): 8.8 km; world’s longest highway tunnel above 10,000 ft; opened 2020

I BRO PROJECT NAMES BY REGION:
J&K/Ladakh: Project Beacon (J&K), Project Himank (Ladakh)

Sikkim/North Bengal: Project Swastik
Arunachal Pradesh: Project Vartak
Uttarakhand: Project Shivalik

I CHINA’S INFRASTRUCTURE:

Qinghai-Tibet Railway: Extends to Lhasa (2006) and Shigatse (2014) — ~500 km from LAC

China has significant road+rail advantage in Tibet historically; India narrowing the gap

I OTHER RELEVANT FACTS:

Bailey bridge: Portable, prefabricated truss bridge; designed by Sir Donald Bailey (UK, 1940); widely used by
BRO for rapid deployment

North Sikkim borders: China, Bhutan, Nepal — three international boundaries

Galwan Valley clash (June 2020): Galvanised India’s border infrastructure acceleration
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Cyclone Remal (May 2024): Severe cyclonic storm that made landfall in Bangladesh/West Bengal; remnants
caused unprecedented rainfall in Northeast India and Sikkim

Sources: Indian Express, PIB, BRO
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