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ABSTRACT 

 Climate change is a significant and emerging threat to public health security from 

extreme weather related disasters to wide spread to such vector borne diseases malarias and 

dengue .Impact of climate change on human health will not be even distributed around world. 

Climate change is bound to affect the basic requirements for maintaining health. India is a 

large developing country with highest mountains, density populated coastal areas, 700 

million of her1 billion populations in rural areas directly depend up on climate sensitive 

sectors especially  agriculture, forest and fisheries and natural resources for the livelihood. 

Heat wave, flood and draught cause health problems like malaria, malnutrition and diarrhea 

in India. The climate change may alter the distribution of important vector species and may 

increases the spread of diseases to new areas .malaria is one of the important climate change 

diseases that have been extensively studies in this  study. 
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INTRODUCTION 

            A changing climate impacts our health and wellbeing. The major public health 

organizations of the world have said that climate change is a critical public health problem. 

Climate change makes many existing diseases and conditions. Each year, about 800 000 

people die from causes attributable to urban air pollution, 1.8 million from diarrhoea largely 

resulting from lack of access to clean water supply and sanitation, and from poor hygiene, 3.5 

million from malnutrition and approximately 60 000 in natural disasters. Climate change also 

brings new challenges to the control of infectious diseases. Many of the major killers are 

highly climate sensitive as regards temperature and rainfall, including cholera and the 

diarrhoeal diseases, as well as diseases including malaria, dengue and other infections carried 

by vectors. The poor and the most vulnerable populations are likely to be disproportionately 

affected, with poorer nations bearing the brunt of the impact due to deficient health systems 

and resources. The World Health Organization (WHO) estimates that every year about 150 
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000 deaths occur worldwide in low-income countries owing primarily to the adverse effects 

of climate change, primarily crop failure and malnutrition, floods, diarrhoeal diseases and 

malaria. These Greenhouse Gases (GHGs) comprise, principally, carbon dioxide (mostly 

from fossil fuel combustion and forest burning) plus other heat-trapping gases such as 

methane (from irrigated agriculture, animal husbandry and oil extraction), nitrous oxide and 

various human-made halocarbons. The  Third Assessment Report (2001), the UN’s 

Intergovernmental Panel on Climate Change (IPCC) stated: “There is new and stronger 

evidence that most of the warming observed over the last 50 years is attributable to human 

activities”. The Asian Development Bank predicts that sea levels could rise as much as 40 

centimeters by the end of this century and endanger populations living along the coastlines in 

the region. In countries such as Indonesia and Thailand, the lack of concrete efforts to counter 

the effects of climate change could result in economic losses of 6.7% of their combined gross 

domestic product by 2100, compared to a loss of 2.6% of the world’s gross domestic product 

during the same period. 

 

Health Effects of Climate change 

 Climate change can have both direct and indirect human health impacts.  Direct 

impact is heat and cold related stress. Indirect impacts arise from changes in temperature 

patterns, which may disturb natural ecosystems, change the ecology of infectious diseases, 

harm agriculture and fresh water supplies, exacerbate air pollution levels, and cause large-

scale reorganization of plant and animal communities. The global climate is now changing 

faster than at any point in human civilization, and many of the effects on health will be 

acutely felt. The most severe risks are to developing countries, with negative implications for 

the achievement of the health-related Millennium Development Goals and for health 

equity.Change in world climate would influence the functioning of many ecosystems and 

their member species. Likewise, there would be impacts on human health. The first detectable 

changes in human health may well be alterations in the geographic range (latitude and 

altitude) and seasonality of certain infectious diseases – including vector-borne infections 

such as malaria and dengue fever, and food-borne infections (e.g. salmonellosis) which peak 

in the warmer months. Warmer average temperatures combined with increased climatic 

variability would alter the pattern of exposure to thermal extremes and resultant health 

impacts, in both summer and winter.  
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Climate Change in India 

 India has the high Himalaya Mountains to the north of the central plain and desert areas. 

These mountains are relatively young geologically. Before 20 million years ago, when the 

mountains reached a height of about 5000 m, monsoon winds did not extend over the 

subcontinent as they do now. Also the monsoon winds did not influence the wind over the 

Arabian Sea. From a fluid dynamics perspective, the heating of the slopes of the Himalayas 

drives the airflow towards the north.  

The Indian monsoon extends over a distance of nearly 3000 km, directed to the southwest 

from the Himalayas. These dynamical effects also mean that any anomalous cooling of the 

Himalayas by excess snow can affect the upslope winds and therefore the whole climate over 

India. Another important aspect of the Indian climate may come from the effects of dust10 

arising naturally from the desert, and from wood/charcoal burning and fossil-fuel 

combustion. The latter component is increasing as a result of the rapidly growing population.  

As per IPCC Third Assessment Report, about 3.8°C rise in temperature and 7% change in 

precipitation (increase as well as decrease) are projected by the year 2080 (IPCC 2001). The 

Fourth Assessment Report of IPCC 2007 based on six scenarios also projects rise in 

temperature from best estimated figure from 1.8°C to 4°C by the year 2099 relative to 1980–

1999 (IPCC 2007) and sea level rise up to 0.59 m by the year 2100. In Indian conditions, a 

small change in monsoon rainfall is projected up to 2050. However, there is an overall 

decrease in the number of rainy days over major part of the country. This decrease is greater 

in the western and central parts (by more than 15 days) while near Himalayan foothills, 

Uttarakhand and in Northeast India, the number of rainy days may increase by 5–10 days. 

Increase in rainfall intensity by 1–4 mm/day is expected all over India except for small areas 

in Northwest India where the rainfall intensity may decrease by 1 mm/day (Ministry of 

Environment and Forests, Government of India (MoEF) 2010). Load of vector borne diseases 

in India is afflicted with six major vector-borne diseases (VBDs) namely malaria, dengue, 

chikungunya, filariasis, Japanese encephalitis and leishmaniasis of which malaria ranks at 

number one with about 1.48 million cases annually and about 1,173deaths in 2007. Japanese 

encephalitis, dengue and visceral leishmaniasis (kala-azar) also result in thousands of deaths . 

 Climate Change Impact on Human Health in India 

Climate signals observed over India in the last 100 years show an increasing trend in surface 

temperature by 0.3°C, a change in the spatial pattern of rainfall and occurrence of more 
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intense and frequent extreme temperature, rainfall and cyclone events. As a result, there is 

growing concern about the changing pattern over the years of some of the diseases that are 

directly influenced by the variable climate. Changes in the climate may affect vector borne 

diseases in several ways, namely, their survival and reproduction rates, the intensity and 

temporal pattern of vector activity and the rates of development, survival and reproduction of 

pathogens within vectors.  Impact on climate change in health in India shows that prevalence 

of diseases is high in India compare to world situation. 

 Table 1 Environmental burden by diseases (DALY’S/1000 capita) 

Diseases   World Lowest 

country  rate  

Country rate   World Highest 

country  rate  

Diarrhea  0.2 15 107 

Respiratory infections  0.1 79 71 

Malaria  0 0.2 34 

Other vector borne diseases 0 1.7 4.9 

Lung cancer  0 0.2 2.6 

Other cancers 0.3 1.2 4.1 

Neuro psychiatric disorders 1.4 2.4 3.0 

Cardio vascular diseases 1.4 4.0 14 

COPD  0 3.0 4.6 

Asthma  0.3 1.2 2.8 

Musculoskeletal  

 diseases 

0.5 0.7 1.5 

Global burden of diseases, WHO 2009 

  Applying the same criteria as under the climate change conditions in the 2050s, it is 

projected that Malaria is likely to persist in Orissa, West Bengal and Southern parts of 

Assam, bordering North of West Bengal. However, it may shift from the central Indian 

region to the South Western coastal states of Maharashtra, Karnataka and Kerala. Also the 

Northern states, including Himachal Pradesh, may become Malaria prone in the future 

climate change regime. The duration of the transmission window is likely to widen in 

Northern and Western states and shorten in the Southern states. 

Climate change poses a host of threats to the survival of mankind. The debilitating impact of 

climate change has broadened the sphere of discourse much beyond the traditional concern 

like environment or development..  Each year, about 800,000 people die from causes 

attributable to air pollution, 1.8 million from diarrhea resulting from lack of access to clean 
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water supply, sanitation, and poor hygiene, 3.5 million from malnutrition and approximately 

60,000 in natural disasters. A warmer and more variable climate would result in higher levels 

of some air pollutants, increased transmission of diseases through unclean water and through 

contaminated food.  Climate change and the resulting higher global temperatures are causing 

increasing frequency of floods and droughts leading to the risk of disease infections. By 

2090s climate change may bring a doubling in the frequency of extreme drought events. The 

World Health Organization (WHO) in their studies have indicated that due to rising 

temperatures, malaria cases are now being reported for the first time from countries like 

Nepal and Bhutan. It has also been predicted that an additional 220-400 million people could 

be exposed to malaria- a disease that claims around 1 million lives annually. Emission of the 

Green House Gases have been responsible for the depletion of ozone layer, which protects 

the Earth from the harmful direct rays of the sun. Depletion of stratospheric ozone results in 

higher exposure to the ultra violet rays of the sun, leading to an increase in the incidents of 

skin cancer. It could also lead to an increase in the number of people suffering from eye 

diseases such as cataract.  

Climate Change and Disease Pattern in India  

Warmer temperatures, shifting rainfall patterns and increasing humidity affect the 

transmission of diseases by vectors like mosquitoes. They are quite sensitive to changes in 

temperature and rainfall and are among the first organisms to extend their range when 

environmental conditions become favorable. Changes in climate may alter the distribution of 

important vector species (for example, mosquitoes) and may increase the spread of disease to 

new areas. Malaria is one of the important climate-change related diseases that has been 

extensively studied since 1960s. For India's initial NATCOM project, Malaria was chosen for 

an in-depth study to develop the relationship between climate parameters and disease 

incidence, and for studying its future spread in the climate change context. High altitude 

populations that fall outside areas of stable endemic malaria transmission may be particularly 

vulnerable to increase in malaria, due to climate warming.  
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Table 2 State wise Malaria Cases in India 

States  2009 2010 2011 2012(P) 

Andhra  Pradesh 25152 33393 34949 24025 

Assam  91413 68353 47397 30945 

Bihar  3255 1908 2643 2419 

Goa 5056 2368 1187 1714 

Haryana 45902 18921 33401 23727 

Karnataka 36859 44319 24237 16618 

Kerala  2046 2299 1993 1575 

Madhya Pradesh  87628 87165 91851 74440 

Maharashtra  93818 139198 96577 58499 

Orissa  380904 395651 308968 248948 

Punjab  2955 3477 2693 1697 

Rajasthan  32709 50963 54294 38137 

Tamil Nadu  14988 17086 22171 15940 

Uttar Pradesh  53437 64606 56968 46566 

West Bengal  141211 134795 66368 46568 

India  1563574 1599986 1310656 1018729 

Source:  Report of National Vector Borne Disease Control Programme, India 2012  

P-provisional  

 Other vector-borne diseases such as Schistosomiasis, Chagas disease, Sleeping 

sickness, Onchocerciasis, and various strains of encephalitis all could change their ranges and 

patterns of infection in the course of climate change. Increase in temperature correlate with 

increased populations of some microorganisms that cause waterborne diseases, such as Vibrio 

cholerae bacterium, which causes Cholera. Another major disease is chikungunya (also 

known as chikungunya virus disease or chikungunya fever) is a debilitating, but non-fatal, 

viral illness that is spread by the bite of infected mosquitoes. The vector is thought to be the 

mosquito Aedesalbopictus It resembles dengue fever. India experienced an outbreak in 2006. 

By the end of 2006, over 1.39 million cases were reported from India. The earlier out breaks 

of chikungunya fever in India were thought to be due to the Asian genotype, but the viral 

strain responsible for the2006–07 outbreak was of the African genotype as was that in the 

outbreak in Reunion Island. The climate and terrain in India were conductive to the breeding 

of Aedes albopictus. 
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Table 3 State wise Chikungunya   cases in India 

States  2009 2010 2011p 2012p 

Andhra  Pradesh 591 116 99 2827 

Bihar  0 0 91 34 

Gujarat  1740 1709 1042 1317 

Haryana 2 26 215 9 

Karnataka 41230 8740 1941 2382 

Kerala  13349 1708 183 66 

Madhya Pradesh  30 113 280 20 

Meghalaya  0 16 168 0 

Maharashtra  1594 7431 5113 1544 

Orissa  2306 544 236 129 

Rajasthan  256 1326 608 172 

Tamil Nadu  5063 4319 4194 5018 

Uttar Pradesh  0 5 3 13 

West Bengal  5270 20503 482 1381 

A&N island  0 59 96 256 

Puducherry  0 11 42 45 

India  73288 48176 20402 15977 

Source:  Report of National Vector Borne Disease Control Programme , India 2010  

P-provisional  

 Another major disease caused by climate change in India is dengue fever. Dengue 

fever is a disease caused by a family of viruses that are transmitted by mosquitoes. It is an 

acute illness of sudden onset that usually follows a benign course with symptoms .The 

virus is contracted from the bite of a striped Aedes aegypti mosquito that has previously 

bitten an infected person. The mosquito flourishes during rainy seasons but can breed in 

water-filled flower pots, plastic bags, and cans year-round. One mosquito bite can inflict 

the disease. 
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Table 4 State wise Dengu cases in India 

States  2009 2010 2011 (p) 2012(p) 

Andhra  Pradesh 1190 776 1209 2299 

Assam 0 237 0 1058 

Goa 277 242 26 39 

Gujarat  2461 2568 1693 3067 

Haryana 125 866 267 768 

Karnataka 1764 2285 405 3924 

Kerala  1425 2597 1304 4172 

Madhya Pradesh  1467 175 50 239 

Meghalaya 0 1 0 11 

Maharashtra  2255 1489 1138 2931 

Orissa  0 29 1816 2255 

Rajasthan  1389 1823 1072 1295 

Punjab  245 4012 3921 770 

Tamil Nadu  1072 2051 2501 12264 

Uttar Pradesh  168 960 155 324 

West Bengal  399 805 510 6456 

A&N island 0 25 6 24 

India  15535 28292 18860 49602 

Source:  Report of National Vector Borne Disease Control Programme, India 2010  

P-provisional  

Recent step taken by Government of India  

On30th June 2008, the Prime Minister released India's National Action Plan on Climate 

Change(NAPCC), provide a concrete road map detailing  how India  plan to move forward in 

combating climate change. The National Action Plan focuses attention on 8 priority National 

Missions. These are: 

1. Solar Energy 

2. Enhanced Energy Efficiency 

3. Sustainable Habitat 

4. Conserving Water 

5. Sustaining the Himalayan Ecosystem 

6. A "Green India" 
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7. Sustainable agriculture 

8. Strategic Knowledge Platform for Climate Change 

The Ministry of Environment and Forests launched a mega project, India’s initial National 

Communication to United Nations Framework on Climate change Convention in 2002. 

Impacts of climate change on malaria was one of the projects under which vulnerability 

assessment and adaptation measures in view of climate change on malaria were studied by 

the National Institute of Malaria Research.  

 

CONCLUSION  

 The main determinants of a community's adaptive capacity are economic wealth, 

technology, information and skills, infrastructure, institutions, and equity. Adaptive capacity 

is also a function of current population health status and pre-existing disease burdens. 

Developed countries are better to adapt because they have the economic resources to invest 

and to offset the costs of adaptation. On the other hand, the developing countries who are 

most vulnerable (with10% of the world's health resources, carrying 90% of the disease 

burden) and least able to adapt to climate change are the ones least responsible for it. 

Countries that have contributed the majority of GHG emissions should acknowledge their 

responsibility for generating climate change and consequent health impacts, reduce their 

emissions, and support under-resourced and marginal populations in adapting to climate 

change, to help ensure the long-term sustainability 
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