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New Measure for Heat Stress Reframes the
Climate Challenge

#: The Indian Express 11 April 2026

IE  The Indian Express 5 tags v

INTERVIEW ANGLE

"India’'s heat action plans are built around temperature thresholds that science now says are
dangerously optimistic — what does this mean for urban planning, labour law, and public
health spending?"

& WHY IN NEWS

A paper titled “Deadly heat stress conditions are already occurring” published in Nature
Communications (March 26, 2026) introduced the HEAT-Lim physiological model, which found that
deadly heat thresholds were exceeded in all six real-world heatwave events studied — all at temperatures below
the 35°C wet-bulb temperature long accepted as the human survivability limit. The Indian Express editorial
argues this reframes the urgency of climate action, particularly for India, where heat stress already causes tens

of thousands of excess deaths annually.

THE SCIENCE: WHAT CHANGED

IThe Old Benchmark

For over a decade, climate science used the 35°C wet-bulb temperature (TW35) as the theoretical upper
limit of human survivability — the point at which the human body can no longer cool itself through sweating
even with unlimited water and shade. This threshold was modelled theoretically in a 2010 PNAS paper and

became the dominant policy reference.

|What HEAT-Lim Found

The 2026 Nature Communications study assessed six deadly historical heatwave events:
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HEATWAVE LOCATION YEAR
1 Mecca, Saudi Arabia 2024
2 Bangkok, Thailand 2024
3 Phoenix, USA 2023
4 Mount Isa, Australia 2019
5 Larkana, Pakistan 2015
6 Seville, Spain 2003

Finding: All six events exceeded deadly physiological thresholds — despite all occurring at wet-bulb
temperatures below 35°C. In dry conditions, elderly and vulnerable populations reached critical limits at wet-

bulb equivalents as low as ~21—22°C.
The HEAT-Lim model reveals that:
¢ Dry-heat conditions are as deadly as humid-heat — the 35°C wet-bulb benchmark implicitly
overweights humidity

o Age and health status matter critically: the survivability threshold for older adults is

substantially lower than for young, healthy individuals
e Solar radiation and metabolic heat load (from physical labour) push real limits far below

theoretical benchmarks

This aligns with prior empirical research (PNAS, 2023) which found real wet-bulb limits for young healthy
subjects at ~30.6°C — nearly 5°C below the theoretical 35°C — and substantially lower for the elderly.

WHY THIS MATTERS FOR INDIA SPECIFICALLY

India faces a convergence of heat risk factors that make HEAT-Lim’s findings particularly alarming:

IExposure and Vulnerability

e 500 million+ outdoor workers in agriculture, construction, and informal labour with no

occupational heat protection
¢ 30% of India’s population aged 60+ by 2050 — the most physiologically vulnerable group
® Urban heat islands in Delhi, Mumbai, and secondary cities add 3—5°C to ambient temperatures

® Cooling access inequality: ~8% of rural households have air conditioning
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IExisting Heat Deaths Are Underestimated

Official heat death counts in India (typically 300—500 annually) are widely considered gross underestimates.
The Lancet Countdown report (2024) estimated 17,000—21,000 excess deaths from heat exposure in India

annually — a figure likely to rise steeply as baseline temperatures increase.

ICurrent Policy Architecture Is Built on the Wrong Threshold

India’s National Action Plan on Heat-Related Illnesses (2021) and state Heat Action Plans reference
temperature alert thresholds that may now be dangerously optimistic. If deadly thresholds occur at lower
conditions than previously modelled:

® Red-alert triggers need to be recalibrated

® MGNREGA workday schedules (which mandate mid-day breaks above 40°C) may need revision

e Construction sector regulations on outdoor work restrictions need updating

THE UTCI FRAMEWORK

Alongside HEAT-Lim, the Universal Thermal Climate Index (UTCI) — an existing multi-variable metric
that integrates temperature, humidity, wind speed, and mean radiant temperature (solar radiation) — is gaining
acceptance as a more accurate operational tool for heat stress warnings. A companion Nature Communications
study (2026) using UTCI found that 52% of global land area experienced increasing mean heat stress over

four decades of anthropogenic warming.

India features prominently in UTCI-based heat vulnerability maps — the Indo-Gangetic Plain, Rajasthan, and

coastal Andhra Pradesh emerge as the most exposed zones.

POLICY IMPLICATIONS

1010)\% :N ) REQUIRED CHANGE
Labour law Lower the temperature threshold for mandatory outdoor work suspension
Urban planning Integrate UTCI (not just temperature) into city heat alert systems

Hospital preparedness  Expand heat-illness protocols beyond “hot days” to account for dry-heat events

MGNREGA Revise work-hour schedules using WBGT or UTCI rather than dry-bulb temperature
Climate finance Use HEAT-Lim findings to argue for greater adaptation funding from developed nations
NDC revision Strengthen the heat-adaptation component of India’s NDC under Paris Agreement
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GLOBAL EQUITY DIMENSION

The editorial’s most powerful argument is about climate justice: the populations most exposed to deadly heat
stress (South Asia, sub-Saharan Africa, the Sahel) are the populations least responsible for the historical
emissions that caused it. Reframing the heat stress threshold downward makes the inequity starker — and the

obligation of developed nations to provide adaptation finance more urgent.

UPSC RELEVANCE

PAPER ANGLE

GS3 — Heat stress, climate change, WBGT, UTCI metrics; India’s heat vulnerability
Environment

GS1 — Geography Regional heat patterns in India; Indo-Gangetic Plain vulnerability

GS2 — Governance Heat Action Plans, MGNREGA reform, occupational health policy

GS4 — Ethics Climate justice; intergenerational equity; moral responsibility of high emitters
Mains Keywords HEAT-Lim model, UTCI, wet-bulb temperature, climate adaptation, heat action plan, climate
finance

Published: Nature Communications, March 26, 2026 | Title: “Deadly heat stress conditions are already
occurring” | Finding: Deadly thresholds exceeded in all 6 historical heatwave events — all below 35°C wet-
bulb | Old benchmark: 35°C wet-bulb temperature (TW35) — now shown to be dangerously optimistic |
Real empirical limit: ~30.6°C wet-bulb (young adults, humid); substantially lower for elderly/dry conditions
| UTCI (Universal Thermal Climate Index): multi-variable metric — integrates temperature + humidity +
wind + solar radiation | 52% of global land: increasing heat stress over 40 years | India: 17,000—21,000

estimated excess heat deaths/year (Lancet Countdown) | GS3: Environment, Science & Technology
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