1. Early And Intense Heatwaves in India - Environment

1. Context

1. India is witnessing early and intense heatwaves in April 2026 with temperatures crossing 40°C in
several states.

2. The India Meteorological Department has issued heat alerts in central and south India including
Vidarbha, Chhattisgarh, Odisha, Telangana, and Kerala.

3. This early onset of extreme heat signals broader climate change patterns affecting millions of
vulnerable people.

2. Status of Heatwaves in India

Alarming Projections

1. A World Bank report in November 2022 warned that by 2030, over 160-200 million people across India
could be exposed to lethal heatwaves annually.

2. This represents massive public health crisis affecting nearly one-sixth of India’s population.

3. Vulnerability concentrated in densely populated urban areas, agricultural regions, and coastal zones.

3. About Heat Wave

Definition

1. A Heat Wave is a period of abnormally high temperatures, more than the normal maximum
temperature that occurs during the summer months.

2. Usually occurs from March to July primarily in the North-Western belt of India.

3. Represents deviation from typical seasonal temperatures rather than absolute temperature
threshold alone.

IMD Criteria for Heat Wave Declaration

Maximum Temperature Condition

1. A station should record at least 40°C for Plains ensuring significant absolute heat.

2. At least 30°C for Hilly regions accounting for different baseline climates at altitude.

Based on Departure from Normal

1. Heat Wave: Departure from normal temperature is 4.5°C to 6.4°C representing significant anomaly.

2. Severe Heat Wave: Departure from normal temperature of the station is more than 6.4°C indicating
extreme deviation.

Based on Actual Maximum Temperature

1.  Heat Wave: When actual maximum temperature reaches or exceeds 45°C.

2. Severe Heat Wave: When actual maximum temperature reaches or exceeds 47°C.

Declaration Requirements

1. If the above criteria met at least in 2 stations in a Meteorological sub-division.

2. For at least two consecutive days ensuring sustained heat rather than single-day anomaly.

3. It is declared on the second day allowing timely public warning.

4. Government Initiatives Regarding Heat Waves

Climate Hazards and Vulnerability Atlas of India

1. The atlas provides comprehensive range of vulnerability with risks ranging from nil, low, moderate,
high and very high categories.

2. Covers every Indian district with regards to major weather events including heatwaves, floods,
cyclones.

3. Enables targeted preparedness and resource allocation based on vulnerability mapping.

India’s Cooling Action Plan

1. Provides long-term vision to address the cooling requirement of various sectors including residential,
commercial, and transportation.

2. Focuses on sustainable cooling technologies reducing energy consumption and greenhouse gas
emissions.



3. Promotes energy-efficient appliances, green buildings, and district cooling systems.

Model Heat Action Plan

1. Released by the National Disaster Management Authority (NDMA) providing comprehensive
framework.

2. Provides hyperlocal warning systems enabling precise alerts at city and neighborhood levels.

3. Vulnerability mapping of cities identifying high-risk areas and populations.

4. Climate-resilient housing policies promoting heat-resistant construction materials and designs.

5. How Heatwaves Are Formed

Persistent High-Pressure System

1. Sinking air compresses and warms through adiabatic compression increasing temperature.

2. Prevents cloud formation by suppressing vertical air movement eliminating natural cooling.

3. Creates stable atmospheric conditions trapping heat near surface.

Clear Skies

1. Maximum solar radiation reaches the Earth’'s surface without cloud interception.

2. Causes continuous heating throughout daylight hours with minimal reflection.

3. Nighttime cooling also reduced without cloud blanket allowing heat to radiate to space.

Dry Soil Conditions

1. Reduced evaporation lowers natural cooling effect that would occur with moisture evaporation.

2. Raises land temperature as energy goes into heating rather than evaporation.

3. Creates feedback loop where dry conditions perpetuate and intensify heat.

Hot and Dry Winds

1. Winds like the loo (hot, dry, dusty winds in North India) intensify already high temperatures.

2. Transport heat from hot regions while providing no evaporative cooling.

3. Increase water stress on vegetation and humans through enhanced evapotranspiration.

Urban Heat Island Effect

1. Concrete surfaces and asphalt absorb and retain heat more than natural surfaces.

2. Low green cover eliminates natural cooling through evapotranspiration from plants.

3. Makes cities 4-7°C hotter than nearby rural areas during heatwaves.

4. Buildings and structures trap heat releasing it slowly at night preventing nighttime cooling.

Climate Change

1. Rising global temperatures increase the frequency and intensity of heatwaves as baseline climate
shifts.

2. Changes atmospheric circulation patterns affecting weather systems.

3. Increases variability and unpredictability of extreme weather events.

6. Reasons for Current Heat Waves/High Temperatures (2026)

Increasing Intensity and Spread of Pre-Monsoon Heatwaves

1. Pre-monsoon heatwaves are regular feature in India but their frequency, duration, and spatial extent
are increasing.

2. They are now arriving earlier (April instead of May-June) compressing agricultural calendars and
affecting harvests.

3. Covering larger regions simultaneously rather than being localized creating widespread impacts.

4. This trend reflects broader climate change patterns leading to prolonged exposure to extreme heat.

5. Higher risks to health, agriculture, and livelihoods across multiple sectors and regions.

El Nifo Effect

1. Warming in the Pacific Ocean weakens the Indian monsoon through altered atmospheric circulation.

2. lLeading to higher temperatures due to reduced cloud cover and precipitation.

3. Creates drier conditions exacerbating heat stress.

Weak Western Disturbances

1. The absence of winter and spring rainfall has removed a natural cooling effect.



2. Western disturbances typically bring precipitation and cloud cover to North India.

3. Their weakness means dry conditions and clear skies persisting into pre-monsoon period.

Weak Convective Currents

1. Alack of local air rising and condensing into clouds has prevented natural afternoon cooling.

2. Normally, surface heating causes air to rise, form clouds, and sometimes produce thunderstorms
that cool the region.

3. Weak convection means uninterrupted heating throughout the day.

Urban Heat Islands

1. Concrete and asphalt in cities trap heat during the day absorbing solar radiation efficiently.

2. Fail to release it at night due to high thermal mass and low albedo.

3. Keeping urban areas significantly hotter than surroundings creating health risks for urban
populations.

Wet Bulb Temperature

1. A deadly combination of high heat and high humidity that prevents sweat from evaporating.

2. Makes even 35°C potentially lethal as body cannot cool itself through perspiration.

3. Particularly dangerous in coastal areas and during humid conditions.

4. Represents critical threshold beyond which human survival becomes difficult even for healthy
individuals.

7.Heat Action Plans (HAPs)

Definition

1. Heat Action Plans are early warning and response strategies designed to reduce the impact of
extreme heat on human health and livelihoods.

2. They are implemented at city, district, and state levels providing scalable framework.

3. Guided by agencies like the National Disaster Management Authority with inputs from the India
Meteorological Department.

Key Components

Early Warning Systems

1. Heat alerts and forecasts providing advance notice to authorities and public.

2. Enable proactive rather than reactive responses.

Public Awareness Campaigns

1. Advisories on hydration emphasizing need to drink water regularly even without thirst.

2. Avoiding peak heat hours by staying indoors during 12-3 PM when temperatures are highest.

3. Recognizing heat illness symptoms like dizziness, nausea, and confusion.

Health System Preparedness

1. Cooling centers providing air-conditioned public spaces for vulnerable populations.

2. Hospital readiness with adequate supplies, trained staff, and protocols for heat-related illnesses.

Inter-agency Coordination

1. Between health departments providing medical response.

2. Labor department’s protecting workers from heat exposure.

3. Disaster management departments coordinating overall emergency response.

8. Issues with Current Heat Action Plans

Reactive Approach

1. Heat Action Plans largely adopt reactive approach focusing on short-term emergency measures
such as alerts and advisories.

2. Rather than long-term prevention addressing underlying vulnerabilities.

3. For Example: The Election Commission of India extended polling hours during elections to address
heat exposure.

4. This reflected temporary adjustment instead of structural planning like permanent cool polling
stations.



Inadequate Funding

1. HAPs suffer from insufficient and non-dedicated funding constraining long-term adaptation
initiatives.

2. Several cities lack funds for interventions like cool roofs reflecting solar radiation.

3. Water stations providing free drinking water in public spaces.

4. Urban greening through tree plantation and parks creating shaded areas.

Neglect of Informal Workers

1. There is lack of enforceable heat-safety regulations for workers in the informal sector.

2. Increasing their vulnerability as they constitute majority of Indian workforce.

3. Construction and agricultural workers continue working during peak heat hours without legal
protection.

4. No mandated rest periods, shaded areas, or water provision.

Lack of Urban Regreening

1. Cities like Delhi have lost significant green cover worsening the Urban Heat Island effect.

2. Urban areas can be 4-7°C hotter than nearby rural regions due to lack of trees and green spaces.

3. Rapid urbanization prioritizes construction over ecological sustainability.

Weak Institutional Coordination

1. Multiple agencies (health, disaster management, urban bodies) work in silos.

2. Leading to poor implementation of HAPs with duplicated efforts and gaps in coverage.

3. For example, lack of coordination between municipal bodies and health departments delays timely
response during heatwaves.

4. No single authority responsible for comprehensive heat response.

Limited Data and Early Warning Systems

1. Many cities lack localized, real-time heat data and ward-level risk mapping.

2. This results in generalized advisories instead of targeted interventions for high-risk groups and areas.

3. Vulnerable populations like elderly, children, and outdoor workers not specifically addressed.

9. Impacts of Rising Heatwaves in India

Night-time Heat Stress and Healthcare Burden

1. Warmer nights prevent physiological recovery as body needs cool nights to recover from daytime
heat stress.

2. Increasing the local healthcare burden with more heat-related hospital admissions.

3. Sleep disruption affects productivity and mental health.

Coastal Vulnerability and Urban Heat Island Effect

. Local conditions in coastal areas could be worse due to high humidity creating dangerous wet bulb
temperatures.

2. Combined with urban heat island effect making coastal cities particularly vulnerable.

Increased Cardiovascular Mortality Risk

1. Persistently high heat is linked to significantly higher risk of death from cardiovascular causes.

2. Heat stress increases heart rate, blood pressure, and blood viscosity.

3. Particularly dangerous for elderly and those with pre-existing conditions.

Loss of Labour Productivity

1. Some 247 billion work-hours were lost in 2024 to heat according to The Lancet Countdown Global
Report.

2. Workers in construction and agriculture most affected as they cannot avoid outdoor exposure.

3. Economic costs include reduced GDP growth, lower wages, and delayed projects.

Agricultural Stress and Food Security Concerns

1. Heat stress is ongoing concern for farmers during the rabi harvest when crops are maturing.

2. Hot weather accelerates crop maturity reducing grain filling period and yields.

3. Threatening food security by reducing production and feeding inflationary pressure on food prices.



10. Way Forward

Columbia Coalition

1. India is encouraged to join this group of 50+ countries focusing on climate adaptation.

2. Access climate adaptation finance providing resources for heat resilience measures.

3. Technology transfer acquiring cooling technologies and heat management systems.

4. Support for moving away from fossil fuels addressing root cause of climate change.

Mobile Health Units

1. Deploy mobile clinics in heatwave-prone areas to provide on-site treatment for heatstroke,
dehydration, and related illnesses.

2. Cities like Ahmedabad have used outreach vans during extreme heat to reduce hospital burden.

3. Avoid long travel for vulnerable groups who may not reach hospitals in time.

Urban Re-greening

1. Promote mandatory tree plantation targets for cities and neighbourhoods.

2. Green roofs with vegetation covering reducing building heat absorption.

3. Cool roofs painted with reflective materials lowering indoor temperatures by 2-5°C.

4. Permeable pavements allowing water infiltration and reducing surface temperatures.

5. Hyderabad has implemented cool roof programs in low-income housing demonstrating scalability.

Heat-Safety Legislation

1. Enact laws mandating rest breaks during extreme heat for outdoor workers.

Shaded worksites providing protection from direct sun exposure.

Access to water ensuring hydration for all workers.

Rescheduling of work hours avoiding peak afternoon heat (12-3 PM).

States like Odisha restrict outdoor work during peak afternoon hours reducing heat-related illnesses

among laborers.

Early Warning Systems and Heat Alerts

1. Develop localized, real-time heat forecasts with ward-level alerts to warn people in advance.

2. SMS-based alerts reaching populations directly on mobile phones.

3. Integration with emergency response systems ensuring coordinated action.

Incorporation of Nature-Based Solutions

1. Focus on integrating nature-based solutions providing multiple co-benefits.

2. Strategic placement of green spaces creating cooling corridors through cities.

3. Development of blue infrastructure including water bodies, fountains, and mist systems.

4. Into HAPs to mitigate the impacts of extreme heat while enhancing urban livability.

Accountability and Transparency

1. Create an online national repository of HAPs that is regularly updated.

2. Tailored to regional needs reflecting local climate conditions and vulnerabilities.

3. Improve transparency allowing civil society and media to monitor implementation.

4. Accountability in heatwave management through performance metrics and public reporting.

1. Conclusion

India’s early and intense heatwaves in April 2026 represent urgent climate adaptation challenge.

Temperatures crossing 40°C across multiple states create health, economic, and agricultural stresses.

While government initiatives like Model Heat Action Plan exist, implementation suffers from inadequate

funding, weak coordination, and reactive approaches. Impacts span healthcare burden, labour

productivity loss, and food security concerns affecting millions. Way forward requires comprehensive

approach combining urban regreening, heat-safety legislation, mobile health units, and nature-based

solutions. Most critically, protecting vulnerable populations especially informal workers requires

enforceable regulations and dedicated resources. As World Bank warns 160-200 million people could

face lethal heatwaves by 2030, India must transition from emergency response to structural adaptation.

Source: https://www.pib.gov.in/PressReleasePage.aspx?PRID=2255487&reg =3&lang =1
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