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Chicago Heat Wave

Semenza JC, Rubin CH, Falter KH, Selanikio JD, Flanders WD, Howe HL, Wilhelm JL. Heat-related deaths during the July 1995 heat wave in Chicago. New England journal 
of medicine. 1996 Jul 11;335(2):84-90.



Who are affected in heat wave: old, 
isolated, without cooling or support



Mass Grave in Chicago after Heat Wave
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Heat wave – Global Scenario
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In Ahmedabad, 
annual average 
of maximum 
temperatures 
have been 
increasing 
steadily over 
the past 30 
years

Graph data: 
HOTHAPS 810/21/2022



Analysis of temperature and mortality data of  
Ahemdabad. 
2010 Heat wave in Ahmedabad – Temp. reached  47deg C on 21st May
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2010 Ahmedabad  heat wave : 
May 20-27th – excess deaths 800 in one 
week and 1344 excess deaths in May 2010.
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EMRI – Unconsciousness case 
registered
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Heat wave deaths are like an
icebergs -10% visible
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Temperature Mortality Curve –
Alert thresholds 41, 43, 45 dec C
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Min – Max Temperature and associated 
ave. daily death  in Ahmedabad
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Measuring Urban heat Island and 
personal exposure in direct sun light

10/21/2022 15



Pilot AHMEDABAD HEAT ACTION PLAN in 2013
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5 key interventions of the HAP

1. Awareness and publicity of dangers of heat 
and how to protect

2. Capacity building of Medical systems

3. Reducing heat exposure and adaptive 
measures

4. Early warning system and interagency 
response plan

5. Monitoring of impact of heat action plan on 
health
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Intervention – 1
Public Awareness & Community Outreach
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People protect 
themselves – impact 
of health education. 



Intervention – 2
Building Capacity of medical community 

10/21/2022 20



Building hospital and health system 
readiness

• Cooling ward in each major hospitals

• Cooling packs or ice

• Doctors and nurses oriented to treatment of 
heat stroke

• IV fluid and other medicines procured

• Health workers in the community trained to 
educate the community

• Urban health centers readiness improved
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Intervention – 3 Reducing Heat Exposure &
Promoting Adaptive Measures – water, cooling 

centers
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Changing housing and area planning 
Cool Roofs 
Cool roofs function primarily by reflecting heat incident on a building back to the atmosphere to 
a greater extent than a regular roof surface.
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Intervention – 4
Early Warning System & 

Inter-Agency Emergency Response Plan
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5. Assessment of Impact of Heat 
Action Plan

• Reduction in all cause of mortality during heat 
waves

• Decrease in heat stroke cases and deaths
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Relative Risk of Death with max temperature 
– Ahmedabad Pre & Post HAP



Heat Stroke Mortality and Morbidity before and 
after HAP on Selected 5 Municipal Hospitals of 

AMC
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Counts of post-HAP days, expected and observed mortality 
and estiated avoided mortality post-HAP period for each of 

the heat warning categories for  Ahmedabad:

Variable Any warning Yellow warming Orange warning Red warning

Days Post-HAP 98 36 41 21

Expected deaths after HAP (95% CI)
16,012 

(13,956–18,067)
5015

(4868–5162)
6307 

(6114–6500)
4690

(2974–6406)

Observed deaths after HAP 13,632 4608 5634 3390

Avoided mortality after HAP (95% CI) 2380 (324–4435) 407 (260–554) 673 (480–886)
1300 (-416–

3016)

Average annualized avoided mortality 
after HAP (95% CI)

1190 
(162–2218)

203 
(130–277)

336
(240–443)

650 
(-208–1508)



• IIPHG, IMD and NDMA 
have jointly worked 
together to determine 
preliminary thresholds of 
maximum temperature for 
100 cities in India.

• The report released on 
occasion of 15th 
Foundation Day of NDMA



EXPANDING HEAT RESILIENCE 
ACROSS INDIA

• In 2019, the national 
government is working 
with 23 states and over 
100 cities and districts to 
implement and develop 
heat action plans in India.

• IMD continues to provide 
daily temperature 
forecasts to over 350 cities.



Recognition Heat as a Disaster and Need for 
HAP
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8th Earth Care Award 2018 for our 
pioneer work in Ahmedabad HAP



City Resilience toolkit and How to 
Manual- Guide for other cities and 
state of India to develop HAP
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Lessons from Ahmedabad HAP

• Involvement of Local city or district administrative and 
health and political leadership

• Engagement with all stakeholders: IMD for weather data, 
Health data for analysis, city govt for various actions. 

• Analysis of Local mortality and morbidity data and 
correlation with temperature data to determine thresholds

• Facilitation by local and national institutions / experts –
universities 

• Learning and adapted HAP developed in other countries / 
cities 

• Measurement of process of implementation and Impact on 
mortality and morbidity



Useful Resources and References
You Tube Links on IEC Materials: 

• https://www.youtube.com/watch?v=2of1yeYaF5E&list=
PLOuQBh7LWB0jTNdwr5sVlR2VRDKdenY8f

• https://www.youtube.com/watch?v=_Icr07IJlKs

• https://www.youtube.com/watch?v=El3qjemf-rw

NDMA Guidelines on Heat Wave

• http://www.ndma.gov.in/images/guidelines/heatwaveg
uidelines2017.pdf

• http://www.ndma.gov.in/en/heat-do-s-and-dont-s

https://www.youtube.com/watch?v=2of1yeYaF5E&list=PLOuQBh7LWB0jTNdwr5sVlR2VRDKdenY8f
https://www.youtube.com/watch?v=_Icr07IJlKs
https://www.youtube.com/watch?v=El3qjemf-rw
http://www.ndma.gov.in/images/guidelines/heatwaveguidelines2017.pdf
http://www.ndma.gov.in/en/heat-do-s-and-dont-s


Published Ahmedabad Heat 
Action Plan Evaluation Paper



Useful Resources and References
Published Scientific Articles:

• PlosOne Journal Article: Heat-Related Mortality in India: Excess All-Cause Mortality 
Associated with the 2010 Ahmedabad Heat Wave (March 
2014): http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0091831

• International Journal of Environmental Research and Public Health Journal Article: 
Development and Implementation of South Asia’s First Heat-Health Action Plan in 
Ahmedabad (Gujarat, India) (January 2014): http://www.mdpi.com/1660-4601/11/4/3473

• Journal of Environmental and Public Health: Neonates in Ahmedabad, India, during the 2010 
Heat Wave Journal Article: A Climate Change Adaptation Study (January 
2014): http://www.hindawi.com/journals/jeph/2014/946875/

• A Cross-Sectional, Randomized Cluster Sample Survey of Household Vulnerability to Extreme 
Heat among Slum Dwellers in Ahmedabad, India Journal Article (June 
2013): http://www.mdpi.com/1660-4601/10/6/2515

• Indian Journal of Occupational and Environmental Medicine: Perceived heat stress and 
health effects on construction workers (Jan 
2016): http://www.ijoem.com/text.asp?2015/19/3/151/174002

• Building Resilience to Climate Change: Pilot Evaluation of the Impact of India’s First Heat 
Action Plan on All-Cause Mortality. (Jan 2018): 
https://www.hindawi.com/journals/jeph/2018/7973519/abs/

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0091831
http://www.mdpi.com/1660-4601/11/4/3473
http://www.hindawi.com/journals/jeph/2014/946875/
http://www.mdpi.com/1660-4601/10/6/2515
http://www.ijoem.com/text.asp?2015/19/3/151/174002
https://www.hindawi.com/journals/jeph/2018/7973519/abs/


This is the beginning of climate change – worse still to 
come – so lets prepare now for next 80 years
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Thank You from all the 
partners
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