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ABSTRACT

The two-thirds of the Indian population depends directly on the climate-sensitive sectors of agriculture,
fisheries, and forests. They are adversely affected by extreme weather, vector-borne diseases, and decrease
in crop production. The diverse array of temperate zones, coastal megacities, and deserts of 50°C are
vulnerable to Indian climate change. The health implications from these vulnerabilities render unin-
habitable places with risk of air pollution, respiratory diseases, malaria, and cholera. The scarcity of
potable water coupled with vectors carrying disease exacerbates health disparities and disease burden.
Being the second largest populated country in the world with lack of adaptive capacity coupled with
limited resources and bolster health infrastructure, it has 600 million people at the risk of infectious
diseases and nutrition. The meagre allocation of the climate finance is precarious for India to cope with
public health challenges. The integration of social, demographic, and land cover data identifying sus-
tainable health solutions under health infrastructure and large population deserves effective mechanism in
climate change scenario in India. There is need to predict the climate change impacts and augur effective
interventions failing which it will negate the right to health and widen health inequalities in India.
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INTRODUCTION spiratory illness, asthma, and diabetes is on the rise.> The
people below poverty line are vulnerable to burden of
T HE ENVIRONMENT AND CLIMATE CHANGE in India climate-related disease and myriad of health risks in India.*
are intrinsically linked to health and inequities in The 1°C rise in global temperatures caused the Hima-
access to food, water, and natural resources. ! Factually, it  layan ice sheets to melt, drying rivers, rising sea levels, and
contributes only 2% of the total carbon emissions from livelihood.” The increase of 1.2°C higher than during the
fossil fuel burning but experiencing the extreme weather baseline year of 2001 made accessibility of health services
due to global climate change. The predicted effects of and infrastructure a distant goal post for healthy India. The
climate change geographically, climatically, and culturally rise of 3°C in winter months, 2°C in premonsoon periods,
in one-sixth of the world’s population are a major source of altered the climate change adaptation preparedness and
dengue, yellow fever, cholera, and the chikungunya virus.>  projections of the Intergovernmental Panel on Climate
Sharing 1/50 of the world’s land and 1/25 of the world’s Change (IPCC). The rise of temperatures in Phalodi,
water chronic diseases related to cardiovascular and re-
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Rajasthan, to 51°C in May 16, 2016, impacted heat stroke,
exhaustion, kidney failure, and severe dehydration.6

Thus, the negative health effects of climate change lead
to negation of the right to health and widening health
inequalities.” According to the World Health Organization
(WHO), the direct damage costs to health are predicted to
be between $2 and 4 billion per year by 2030, more than
the entire gross domestic product of Bhutan. It also re-
ported that only 0.5% of the multilateral climate finance
has been assigned to health projects exacerbating stress on
public health scenario.® The article develops a compre-
hensive catalog of climate change-associated health out-
comes across the range of environments and populations
for a better understanding of specific solutions.

DISCUSSION

Before we embark upon the prognostic solution, it seems
imperative to take stock of chronic diseases and climate
change scenario. The incidence and prevalence of chronic
diseases range from extreme weather, air pollution, water- and
vector-borne diseases, food and water shortages to psycho-
social impacts and conflicts over access to vital resources.

Temperature extremes and air pollution

According to an estimate, the climate change exposure
to air pollution causes 7 million deaths worldwide annually.
It is calculated that a temperature of 50°C with 40% hu-
midity is equivalent to a wet bulb temperature of 36°C with
100% humidity, which results to death within 6 hours.' Tt is
found that strenuous work on construction sites in the Na-
tional Capital Region of Delhi'' increases heat exhaustion,
temperature-related ailments, and shortening of longevity
in India."? The lack of drinking water in temperatures soar
leads to severe dehydration and heat stroke.'* The heat
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wave-related deaths occur with Pre-existing cardiovascular
or chronic respiratory diseases.'* Seen in this perspective,
we find that millions of Indians suffer from respiratory
problems due to smoke inhalation and increased tempera-
tures.'® The capital city Delhi’s ambient air quality is more
than six times of the permissible pollutant level leading to
respiratory diseases, lung cancer, and brain death.'® The air
pollution data on suspended particulate matter need con-
sistent monitoring of ozone and nitrogen oxides across lo-
cations on Chennai model.” The periodic surveillance of
relevant variables will determine prospective climate and
health research endeavors.

Water- and vector-borne diseases

Climate change is altering water availability and
spread of disease-causing pathogens and chemical haz-
ards in terms of diarrhea and cholera."® An expected
increase by 13.1% in northern regions by the 2040s'? is
prone to 5 million cases of cholera.”® Already cholera has
been reported in 21 of 35 Indian states, with high inci-
dence in coastal regions in monsoons.?! The impacts of
climate change on the mental health range from depres-
sion to psychological distress and suicide.”* A dramatic
rise in suicides in the traditionally prosperous farming
region is associated with poor harvests due climate vul-
nerability alone, which accounts for 60,000 suicides over
the past 30 years in India.”?

According to an estimate, 96% of the Indian popula-
tion’s exposure to malaria aggravates vector organisms
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and pathogen replication to climate change.** The humidity
and temperature indicate that the number of people likely to
be atrisk of malarial infection will increase between 5% and
15%. India’s malaria-free region is expected to become
malaria prone in the future in the wake of IPCC estimates
regarding temperature.?> This is precipitous to the outbreak
of zika, climate-sensitive diseases in India.

Case of northeastern states

An assessment of biophysical determinants affecting
malaria and cholera in the northeastern states of India such
as Assam, West Bengal, and Orissa puts to 31 million cases.
Assam, state of India, is vulnerable to climate change due to
geographic proximity to the delta region, poverty, and
consumption inequality.”® According to the State Action
Plan for Climate Change, the annual mean temperature in
the state has increased by 0.59°C over the past 60 years
(1951-2010) and is likely to increase by 1.7°C-2.2°C by
2050. Climate projections in the state action plan also pre-
dict that extreme rainfall events will increase by 38%.%
This is compounded by exposure, sensitivity, and adaptive
capacity of the local pogulation to climate-induced extreme
events such as floods.?® The state is characterized by high
rainfall, subtropical climate, frequent floods, and droughts
due to adverse climatic conditions. The incidence of cholera
in West Bengal and Orissa states found that 72% of one
study group tested positive for cholera in West Bengal after
heavy monsoon rainfall, whereas multiple studies have re-
vealed severe cholera epidemics in Orissa following ex-
treme weather events such as cyclones and flash floods.*

To come out of this syndrome, the regional climate
models for India such as Providing Regional Climates for
Impacts Studies (PRECIS) developed at the Indian Institute
of Tropical Meteorology must be integrated with climate
change-induced survey of the health effects. The region-
specific nature of the relationship between climate variabil-
ity and health requires satellite and geospatial technology to
assess the geographic distribution of risk and disease.

CONCLUSION

The study of chronic diseases and climate change sce-
nario in India reveals retrospective studies investigating
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climate variability and health. The prospective studies
related to climate change need high-quality data for en-
vironmental epidemiological analysis. The Indian Institute
of Tropical Meteorology™® and the India Meteorological
Department’' have useful meteorological data with varying
degrees of access, whereas the Census of India and the
National Family Health Survey provide important infor-
mation on social and economic variables, chronic diseases,
and climate change scenario in India. Thus, a perusal of
epidemiological analysis summons urgency for setting up of
institutional, legal, and participatory mechanism to combat
chronic diseases and climate change scenario in India.

Institutional mechanism

The IPCC, 2007, in its Fourth Assessment Report identi-
fied alteration in distribution of some infectious disease
vectors, seasonal distribution of some allergenic pollen
species, and increased heat wave-related deaths.*? However,
WHO has defined a general methodology to quantify the
disease burden caused by 26 risk factors at selected time
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Indo-U.S. Workshop on Climate Change and Health hone
out climate change strategies by identifying gaps in under-
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The major recommendations include environmental moni-
toring and surveillance, geographic information systems and
spatial analysis, vulnerability assessments, and environ-
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climate change-associated health impacts. The climate
change under EU-India Cooperation, 2008, admitted that it
is confronted with development imperatives and severity of
climate change.*
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The National Action Plan on Climate Change, 2009, en-
visages adaptive capacity to combat climate change with
close economic ties to natural resources and climate-
sensitive sectors.’” The Planning Commission of India esti-
mated that 27.5% of the population is below the poverty line
and vulnerable to climate change.®® This reality is equally
shared by the WHO that the major brunt of global climate
change will be mostly borne by the poor.*® Thus, to
strengthen the health care systems, emphasis should
be placed on service delivery mechanisms, drinking water
and sanitation facilities, funding for low-income communi-
ties, and educating people about climate-related diseases.

Legal mechanism

In a search for climate change friendly legal regimen,
India passed new laws and amendment to the existing
laws.*” India passed Ozone Depleting Substances (Regula-
tion and Control) Rules, 2000, to give effect to Vienna
Convention for the Protection of the Ozone Layer, 1985, and
the Montreal Protocol on Substances that Deplete the
Ozone Layer, 1992, internationally, and Sections 6, 8, and
25 of the Environment (Protection) Act, 1986, nationally.
India, being a Party to the Vienna Convention and Montreal
Protocol, has deep concern for protecting the ozone layer
and phasing out of the ozone-depleting substances (ODS).
Ever since IPCC, 2007, dovetailed human health and cli-
mate change and WHO launched International Perspectives
on Global Environmental Change: Protecting Health from
Climate Change, 2008, India, developed the National Ac-
tion Plan on Climate Change, 2008, to guide the symbiotic
relationship between climate change and human health.
India adopted slew of legal reform in energy sector by
passing of Energy Conservation Act, 2001 (amended in
2010), Electricity Act, 2003 (amended in 2007), Petroleum
and Natural Gas Regulatory Board Act, 2006, for dispens-
ing climate justice. These laws are supplemented by strong
policy support in National Auto Fuel Policy,2003; National
Electricity Policy, 2005; Energy Tariff Policy, 2006
(amended 2011); Integrated Energy Policy Report, 2006;
Greenhouse Gas Emissions Policy, 2007; Ethanol Produc-
tion Incentives, 2007; Energy Conservation Building Code,
2007; National Action Plan on Climate Change, 2008; Solar
Power Generation Based Incentive, 2008; National Policy
on Biofuels, 2009; Incentives for Wind Power, 2009;
Climate Change—Post Copenhagen Domestic Actions,
2010; National Mission on Enhanced Energy Efficiency,
2010; National Solar Mission, 2010; India’s 12th Five-
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Year Plan, 2011, and National Electricity Plan, 2012, to
usher climate friendly regimen in energy sector India.

Community initiatives

The emissions of greenhouse gases through mitigation
gained worldwide recognition in India’s climate change
policy toward local communities planning and decision-
making processes. The stoves release smoke into Indian
homes contributing to greenhouse gas pollution and putting
the villagers at risk of diseases including lung cancer and
pneumonia, addressed by robustness of lives and livelihoods
policies. The Tata Energy and Resources Institute in Delhi is
one example of such a group linking collaborative research
and sharing the developing country perspective on climate
change. The National Institute of Malaria Research in part-
nership with the University of Michigan conducted a study to
assess the impacts of climate change on malaria and dengue
at a national scale and developed adaptation strategies.
Several NGOs such as the Local Governments for Sustain-
ability, Resources for the Future, Public Health Foundation
of India, and Toxics Link are working on traditional envi-
ronmental health with a new focus on climate change at grass
root level. These strategies are directed to low-carbon rural
development, and food and energy security of poor people.

India navigates between declining social conditions and
inadequacy of public health infrastructure to come out of
the morass of climate change-associated chronic diseases.
India’s two-thirds youth requires new stake holding in
complex governance processes and participation in cli-
mate change administration by improving strategies, ca-
pacity development, and adaptation technologies. The
implications of climate change on health present a di-
lemma for faster economic growth, consuming fossil fuels,
and environmental sustainability. Therefore, the adoption
of mitigation measures such as strengthening health sys-
tems and service delivery mechanisms through early
monitoring, disease surveillance, vector and disease con-
trol, and health insurance becomes imperative. Investment
in research and development, health risk assessment
studies, vulnerability mapping studies, establishment of
baseline conditions, scenario modeling, and adoption of
clean development mechanisms are the need of the hour.
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