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ABSTRACT 

Over the last 25 years the average global temperature rose by 0.6 degrees Celsius. 

As temperatures continue to climb, the toll of heat waves in individual countries 

could jump from thousands to tens thousands. Every year, India faces many natural 

calamities in the form of cyclone, landslide, flood etc. One major inclusion in this 

never ending list during last few decades is the heat wave. In this present article 

authors have tried to enumerate the heat wave related mortality scenario of India 

and appropriate remedial actions for future. According to the report of National 

Crime Records Bureau (NCRB), in India among all deaths from natural calamities 

lighting (34%) is at the top of the list followed by heat stroke (15%) (2001-2012). 

Heat strokes were proportionately higher compared to cold wave related deaths in 

most of the years of last one decade.  In 2015 deaths from heat stroke recorded 5 

times more compared to 2001. Odisha, Andra Pradesh, Punjab, and Uttar Pradesh 

& West Bengal had reported more than 1000 deaths from heat stroke during last 15 

years. India from the geographical and environmental point of view is a land of 

natural calamities. Individual as well as policy level actions should be taken for 

saving the country from the harsh consequences of heat waves in future. 
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INTRODUCTION 

Over the last 25 years the average global temperature 

rose by 0.6 degrees Celsius. The Intergovernmental 

Panel on Climate Change (IPCC)'s projected rise in 

temperature for this century is a global average, but the 

temperature is expected to rise more over land compared 

to sea area. As temperatures continue to climb, the toll of 

heat waves in individual countries could jump from the 

thousands to tens thousands. The World Meteorological 

Organization estimates that the number of heat-related 

fatalities could double in less than 20 years.1 Studies of 

recent heat waves across Greece in 2007,2 Australia in 

2009,3 Russia in 20104 and US in 20125 were all 

associated with increased mortality. Every year, India 

faces many natural calamities in the form of cyclone, 

landslide, flood etc. One major inclusion in this never 

ending list during last few decades is the heat wave. 

Report of Indian Metrological Department (IMD) shows 

that in India also during the last 60 years (1951-2010) 

the mean temperature shows an increasing trend over all 

the states except those in the Indo-Gangetic plains.6 The 

effect of adverse climatic condition (heat wave) is more 

on the vulnerable population mainly the poor. Large 

population of India is forced to live in conditions of 

deprivation - without adequate shelter; lack of sanitation 

and hygiene; lack of proper employment and lack of 

access   to    health   facilities.   Very   often   their   work  

 
conditions require them to work outdoors for prolonged 

time periods, thereby exposing them to temperature 

extremes. In India cold wave has recognized as a natural 

calamity but heat wave is not included in the list. A 

study conducted by Das S et al. In Odisha has shown 

that awareness generation among community is one of 

the strategies for reducing mortality from heat wave.7 

There is also enough evidence that heat way related 

deaths are very much under reported in our country.8 In 

this present article authors have tried to enumerate the 

heat wave related mortality scenario of India and 

appropriate remedial actions for future. 

 

HEAT WAVE 

There is no universally accepted definition of the heat 

wave and it is usually defined relative to the normal 

weather in an area. Temperature that people from a 

hotter climate consider normal may be termed as heat 

wave in a cooler area if outside the normal climate 

pattern for that area.  .There may be further variation in 

these thresholds depending on the humidity in the 

atmosphere or costal or interior areas.7 

Heat wave can be defined as a condition of atmospheric 

temperature that leads to physiological stress, which 

sometimes can claim human life. It is period of 

abnormally and uncomfortably hot and humid weather. 
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Fig 1: Comparison of mortality from different natural calamities in India (2001-2012)10 

 

QUANTITATIVE DEFINITION OF HEAT WAVE9 

 The normal temperature is < 40° C. Any 

increase from the above normal temperature is 

called heat wave. 

 + (5 or 6) ° C– Moderate heat wave 

 7° C. or more – Severe heat wave 

 The normal temperature is > 40° C. Any 

increase from the above normal temperature is 

called heat wave. 

 + (5 or 6) ° C– Moderate heat wave 

 7° C. or more – Severe heat wave 

 If the maximum temperature of any place 

continues to be 45° C. consecutively for two 

days, it is called a heat wave condition. 

 

NATURAL CALAMITIES & INDIA 

Below pie chart shows the proportioned distribution of 

mortality cause by various natural calamities during one 

decade (2001-2012) in India. (Fig 1) Lightning (34%) is 

at the top of the list followed by heat stroke (15%). 

According to the report of National Crime Records 

Bureau (NCRB), mortality from heat stroke is only 
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officially declared as heat related death. People suffering 

from pre exiting disease conditions can also face grave 

consequences due to extreme heat. So official report 

only highlighting the tip of the iceberg and it has been 

demonstrated by a research conducted in Ahmadabad  

during 2010 heat wave.11 Heat wave dose not draw as 

much government attention like cyclone, flood etc. But 

figures show that during the last few years heat stroke or 

heat wave related death has emerged as one of the major 

natural calamities for India. 

 

 
Fig 2: Trend of mortality from cold wave & heat wave from 2001 to 201310,12 

 
Fig 3: Trend of heat stroke mortality in India (2001-2015 June 2nd) 10,12 

 

HEAT WAVE V/S COLD WAVE 

Below frequency polygon shows the comparison of 

mortality from Heat & cold wave in India (2001-2013). 

[Fig 2] It is evident from the figure that numbers of 

mortality from heat wave were proportionately higher 

compared to cold wave in most of the years of last 

decade.  Cold wave has been official designated a 

natural calamity in India from 3rd August 2012 but it is 

not same for heat wave.13 As a result people suffering 

from heat wave are not eligible for any government 

financial assistance or relief. Time has come in India to 

review the situation. 

HEAT STROKE AND INDIA 

It is apparent from the below bar chart that mortality 

from heat stroke in India showing an increasing trend 

during last 15 years.  

This trend has got maximum thrust after 2009, when 

almost every year heat stroke is crossing the line of 

thousand. According to the report of IMD, major 

affected years for heat wave in India were 1998, 2005, 

2010 etc. But 2015 heat wave related mortality has 

probably crossed all the previous records. In 2015 death 

from heat stroke recorded 5 times more compared to 

2001. (Fig 3) 

0

200

400

600

800

1000

1200

1400

2
0
0
1

2
0
0
2

2
0
0
3

2
0
0
4

2
0
0
5

2
0
0
6

2
0
0
7

2
0
0
8

2
0
0
9

2
0
1
0

2
0
1
1

2
0
1
2

2
0
1
3

Heat wave death Cold wave death

534
765 825 776

1094

768
958

623

1111
1315

799

12641216

2500

0

500

1000

1500

2000

2500

3000

2
0
0
1

2
0
0
2

2
0
0
3

2
0
0
4

2
0
0
5

2
0
0
6

2
0
0
7

2
0
0
8

2
0
0
9

2
0
1
0

2
0
1
1

2
0
1
2

2
0
1
3

2
0
1
5

No of death



Sourabh Paul & Vikas Bhatia. Heat Stroke & India 
 

18 | P a g e                                              Int J Med Res Prof.2016;2(1); 15-20.                                          www.ijmrp.com 

 
 

 
Fig 4: Distribution of mortality from heat stroke in India (2001 -2015)10,12,14,15,16 

 

 

Below figure shows that in India five states (Odisha, 

Andra Pradesh, Punjab, and Uttar Pradesh & West 

Bengal) had more than 1000 deaths from heat stroke 

during last 15 years. Another 5 states (Bihar, Madhya 

Pradesh, Maharashtra, Rajasthan and Telangana) have 

encountered more than 500 heat wave related death 

during the time period. It shows that a major part of 

India suffers from death related with heat stroke. (Fig 4)  

Below table shows the major heat wave affected states in 

India in 2015. (Table 1) Experts say that sudden end of 

pre-monsoon rain and El Nino effects may be the 

possible reasons for this extreme heat wave (“Loo” like 

situation).17,18 

 
Table 1: Major affected states from heat stroke in 

201514,15,16 

State No of deaths 

Andra Pradesh 1,735 

Telangana 585 

Odisha 25 

Uttar Pradesh 22 

West Bengal 13 

 

 

WHAT NEEDS TO BE DONE 

Individual level action1 

 Avoid going out in the sun, especially between 

12.00 noon and 4.00 p.m. 

 Drink plenty of  water and as often as possible 

 Wear lightweight, light-colored, loose, and 

porous cotton clothes. Use protective goggles, 

umbrella/hat, shoes or chappals while going out 

in sun. 

 Avoid strenuous activities when the outside 

temperature is high.  

 While travelling always carry water with you. 

 If you work outside, use a hat or an umbrella 

and also use a damp cloth on your head, neck, 

face and limbs 

 If you feel faint or ill, see a doctor immediately. 

 Use ORS, homemade drinks like lassi, lemon 

water, buttermilk, etc. which helps to re-hydrate 

the body. 

 Keep animals in shade and give them plenty of 

water to drink. 

 Keep your home cool, use curtains, shutters or 

sunshade and open windows at night. 
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 Use fans, damp clothing and take bath in cold 

water frequently. 

Policy level/ administrative level action 

 Government can consider of declaring  heat 

wave as an eligible natural calamity for relief 

and financial assistance  for the affected people 

 Awareness generating programme regarding 

heat wave prevention strategies 

 Massive mass media campaign on heat wave  

 Construction of special facility for managing 

the heat wave related cases in the tertiary care 

hospital 

 Rural hospitals also should be equipped with 

the facilities for managing heat stroke 

emergencies because rural areas are badly 

affected by heat waves  

 Arrangement for drinking water facilities in 

major areas of the city (e.g. - traffic point, 

market etc.). 

 Construction of water bodies in every locality 

 Official instructions for avoiding outdoor 

activity of any kind during hot extreme 

conditions. 

 Extensive research for identification of the 

cause of rising temperature and appropriate 

remedies 
 

CONCLUSION 

India from the geographical and environmental point of 

view is a land of natural calamities. Multiple studies 

have shown that maximum & minimum temperature of 

the country is rising alarmingly. Severe heat waves are 

expected for the country in future. Government should 

consider heat wave as a national emergency and develop 

proper remedial measures for future. 
 

ACKNOWLEDGEMENT: Nil 
 

CONFLICT OF INTEREST: None Declared. 
 

REFERENCES 

1. Heat wave [Internet]. SAARC Disaster management 

Center- New Delhi. Available from: http://saarc-

sdmc.nic.in/pdf/heat.pdf. (Accessed May 25, 2015) 

2. Founda D, Giannakopoulos C. The exceptionally hot 

summer of 2007 in Athens, Greece-a typical summer in 

the future climate? Glob. Planet. Change. 2009; 67: 227 

–236. 

3. Karoly D. J. The recent bushfires and extreme heat 

wave in southeast Australia. Bull Aust. Meterol. 

Oceanogr. Soc. 2009; 22: 10 – 13. 

4. Barriopedro D, Fischer E. M, Luterbacher J, Trigo R. 

M, Garcia-Herrera R. The Hot Summer of 2010: 

Redrawing the Temperature Record Map of Europe. 

Science. 2011; 332:220–4. 

5. Desai V K, Wagle S, Rathi S K, Patel U, Desai H S, 

Khatri K. Effect of ambient heat on all-cause mortality 

in the coastal city of Surat, India. Current Science. 2015 

Nov 10; 109 (9): 1680-6. 

6. Indian Metrological department, Ministry of earth 

Sciences, Government of India. Rathore L S, Attri S D, 

Jaswal A K. State level climate changes trends in India. 

Meteorological Monograph No. 

ESSO/IMD/EMRC/02/2013. Available at: 

http://www.imd.gov.in/section/climate/StateLevelClimat

eChangeMonoFinal. (Accessed Sep 19, 2015) 

7. Das S and Smith S.C. Awareness as an adaptation 

strategy for reducing mortality from heat waves: 

Evidence from a disaster risk management program in 

India. Clim. Change Econ.2012; 3(2):1250010  

8. Johari A. If cold waves are officially listed as natural 

calamities, why not heat wave? [Internet]. Scroll.in; 

2015. Available from: http://scroll.in/article/730487/if-

cold-waves-are-officially-listed-as-natural-calamities-

why-not-heat-waves. (Accessed Sep 18, 2015) 

9. Heat wave [Internet]. Odisha state disaster 

management authority. Available from: 

http://www.osdma.org/ViewDetails.aspx?vchglinkid 

=GL002&vchplinkid=PL008. (Accessed May 25, 2015) 

10. National Informatics center. [Internet] State wise 

distribution of accidental deaths by natural causes during 

2001-2012. Available from: 

https://data.gov.in/catalog/stateut-wise-distribution-

accidental-deaths-natural-

causes#web_catalog_tabs_block_10. (Accessed Aug 17, 

2015) 

11. Azhar G S, Mavalankar D, Sarma A N, Rajiva A, 

Dutta P, Jaiswal A et al. Heat related mortality in India: 

Excess all-cause mortality associated with the 2010 

Ahmadabad heat wave. PLOS One. March 2014; 9(3): 

e91831  

12. National Crime Records Bureau. [Internet]. 

Accidental deaths and suicides in India 2013. Available 

from: http://ncrb.gov.in/adsi2013/ADSI-2013.pdf. 

(Accessed Sep 17, 2015) 

13. Inclusion of cold wave / frost as an eligible natural 

calamity in the guidelines for relief assistance under the 

SDRF / NDRF - regarding. Ministry of Home Affairs, 

GOI, No.32-3/2010-NDM-1.August 13th,2012 Available 

from: http://ndmindia.nic.in/Inclusionofcoldwave3.pdf. 

(Accessed Sep 18, 2015) 

14. PTI. Heat wave continues in many parts of India, toll 

rise to 2,005. The Times of India. May 29, 2015. 

http://timesofindia.indiatimes.com/india/Heatwave-

continues-in-many-parts-of-India-toll-rises-to-

2005/articleshow/47475015.cms. (Accessed Aug 12, 

2015) 

15. Mohanty D. 67 dies in Odisha. The Indian Express. 

May27,2015.http://indianexpress.com/article/india/weath

er-india-2/67-die-in-odisha/. (Accessed Sep 14, 2015) 

16. TNN. Two more die as Ahmedabad sizzles at 

43.2°c.The Times of India. May 29, 2015. 

http://timesofindia.indiatimes.com/city/ahmedabad/Two-

http://saarc-sdmc.nic.in/pdf/heat.pdf
http://saarc-sdmc.nic.in/pdf/heat.pdf
http://www.imd.gov.in/section/climate/StateLevelClimateChangeMonoFinal.%20(Accessed%20Sep%2019
http://www.imd.gov.in/section/climate/StateLevelClimateChangeMonoFinal.%20(Accessed%20Sep%2019
http://scroll.in/article/730487/if-cold-waves-are-officially-listed-as-natural-calamities-why-not-heat-waves
http://scroll.in/article/730487/if-cold-waves-are-officially-listed-as-natural-calamities-why-not-heat-waves
http://scroll.in/article/730487/if-cold-waves-are-officially-listed-as-natural-calamities-why-not-heat-waves
http://www.osdma.org/ViewDetails.aspx?vchglinkid
https://data.gov.in/catalog/stateut-wise-distribution-accidental-deaths-natural-causes#web_catalog_tabs_block_10
https://data.gov.in/catalog/stateut-wise-distribution-accidental-deaths-natural-causes#web_catalog_tabs_block_10
https://data.gov.in/catalog/stateut-wise-distribution-accidental-deaths-natural-causes#web_catalog_tabs_block_10
http://ncrb.gov.in/adsi2013/ADSI-2013.pdf
http://ndmindia.nic.in/Inclusionofcoldwave3.pdf.%20(Accessed%20Sep%2018
http://ndmindia.nic.in/Inclusionofcoldwave3.pdf.%20(Accessed%20Sep%2018
http://timesofindia.indiatimes.com/india/Heatwave-continues-in-many-parts-of-India-toll-rises-to-2005/articleshow/47475015.cms.%20(Accessed%20Aug%2012
http://timesofindia.indiatimes.com/india/Heatwave-continues-in-many-parts-of-India-toll-rises-to-2005/articleshow/47475015.cms.%20(Accessed%20Aug%2012
http://timesofindia.indiatimes.com/india/Heatwave-continues-in-many-parts-of-India-toll-rises-to-2005/articleshow/47475015.cms.%20(Accessed%20Aug%2012
http://indianexpress.com/article/india/weather-india-2/67-die-in-odisha/
http://indianexpress.com/article/india/weather-india-2/67-die-in-odisha/
http://timesofindia.indiatimes.com/city/ahmedabad/Two-more-die-as-Ahmedabad-sizzles-at-43-2C/articleshow/47463648.cms.%20(Accessed%20Oct%2024


Sourabh Paul & Vikas Bhatia. Heat Stroke & India 
 

20 | P a g e                                              Int J Med Res Prof.2016;2(1); 15-20.                                          www.ijmrp.com 

more-die-as-Ahmedabad-sizzles-at-43-

2C/articleshow/47463648.cms. (Accessed Oct 24, 2015) 

17. HT Correspondent & agencies. Heat wave claims 

over 1100 across country, temperatures soaring. The 

Hindustan Times.  May 28, 2015. 

http://www.hindustantimes.com/india/heatwave-claims-

over-1-100-across-country-temperatures-soaring/story-

sbWxiVGj363u1wqorW2LVM.html. (Accessed Aug 27, 

2015) 

18. HT Correspondent & agencies. Blazing sun bakes 

large parts of India, heat wave claims dozens of lives; EI 

Nino effect emerges. The Hindustan Times. May 22, 

2015.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.quora.com/How-does-El-Ni%C3%B1o-

affect-the-Indian-monsoon. (Accessed Sep 28, 2015) 

 
 
 

Copyright: © the author(s) and publisher IJMRP. This 

is an open access article distributed under the terms of 

the Creative Commons Attribution Non-commercial 

License, which permits unrestricted non-commercial use, 

distribution, and reproduction in any medium, provided 

the original work is properly cited. 
 

Cite this article as: Sourabh Paul, Vikas Bhatia. Heat 

Stroke – Emerging as One of the Biggest Natural 

Calamity in India. Int J Med Res Prof. 2016, 2(1); 15-20. 

http://timesofindia.indiatimes.com/city/ahmedabad/Two-more-die-as-Ahmedabad-sizzles-at-43-2C/articleshow/47463648.cms.%20(Accessed%20Oct%2024
http://timesofindia.indiatimes.com/city/ahmedabad/Two-more-die-as-Ahmedabad-sizzles-at-43-2C/articleshow/47463648.cms.%20(Accessed%20Oct%2024
http://www.hindustantimes.com/india/heatwave-claims-over-1-100-across-country-temperatures-soaring/story-sbWxiVGj363u1wqorW2LVM.html
http://www.hindustantimes.com/india/heatwave-claims-over-1-100-across-country-temperatures-soaring/story-sbWxiVGj363u1wqorW2LVM.html
http://www.hindustantimes.com/india/heatwave-claims-over-1-100-across-country-temperatures-soaring/story-sbWxiVGj363u1wqorW2LVM.html
https://www.quora.com/How-does-El-Ni%C3%B1o-affect-the-Indian-monsoon
https://www.quora.com/How-does-El-Ni%C3%B1o-affect-the-Indian-monsoon

