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The efficient and effective management of climate 
risks is dependent on the availability of reliable cli-
mate information and services. To make health system 
resilient towards the impacts of climate variability 
and change, climate-related data and information 
need to be routinely integrated into health science, 
practice and policy making. The present paper studies 
the policy congruence at international, regional, na-
tional and sub-national levels for climate services for 
public health, with specific focus on India; to identify 
the gaps in understanding and possibly suggest a 
roadmap for co-developing climate services for the 
public health sector in India.  
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CLIMATE change affects almost every facet of human life 
and the impacts transcend the state borders. The observed 
changes in the climate system suggest that ‘warming of 
the climate system is unequivocal. Especially since the 
1950s, many of the observed changes are unprecedented 
over decades to millennia.’1 The climate projections fur-
ther indicate that ‘continued emissions of greenhouse 
gases will cause further warming and changes in all com-
ponents of the climate system’1.  
 There is very high confidence within the scientific 
community that ‘health of human populations is sensitive 
to shifts in weather patterns and other aspects of climate 
change’2. The impact of climate change has directly and 
indirectly threatened human health through rising sea  
levels, increasing temperatures, negative impact on water 
and food supply, extreme weather events like droughts, 
floods, earthquakes, etc. as well as susceptible shelter and 
population migration.  
 The direct impacts are due to rapid onset events like 
changes in temperature resulting in heat waves or cold 
waves; changes in precipitation resulting in floods, 
storms or droughts, disasters and severe weather condi-
tions which cause social, economic and environmental 
disruptions and adversely impact both physical and men-
tal health3,4. 

 Indirect impacts include climate-induced illnesses, for 
example, increased incidences of heat waves related 
deaths, vector-borne and water-borne diseases, and  
effects of failure of crops due to extreme onset events. 
Indirect impacts also include damage to health infrastruc-
ture, energy and power supplies in case of rapid onset 
events, which lead to disruption of essential health  
services. Lifecycles of water, food and vector-borne  
pathogens are significantly affected by climatic factors 
through ecological and biological processes5.  
 The relatively slower onset events like sea level rise, 
ocean acidification, glacial retreat, loss of biodiversity, 
etc. adversely affect availability of drinking water, soil 
quality and land degradation. These cause indirect im-
pacts on social effects like climate induced displacement 
and migration3. These impacts are ‘expected to put addi-
tional stress on human well-being and equity through intra-
generational and inter-generational health outcomes’6. 
 COVID-19 pandemic has globally exposed the limited 
preparedness and capacity of health systems in combating 
mass health risks of vulnerable population. Climate 
change may indirectly affect COVID-19 response, as it 
undermines environmental determinants of health and 
places additional burden on health systems and service 
delivery.  
 In India, climate services are being effectively utilized 
for sectors such as agriculture, shipping, fishing and  
water resource planning, however the effective demand 
for climate services from the health community is low or 
non-existent. The efficient and effective management of 
climate risks is dependent on the availability of reliable 
climate information and services. To make health system 
resilient towards the impacts of climate variability and 
change, climate-related data and information need to be 
routinely integrated into health science, practice and  
policy making. 

Climate risks to public health in India  

Global climate change and associated climate variability 
will have severe implications for human health, with  
disproportionate effects on India. The country is already 
facing public health and healthcare delivery challenges, 
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including scarcity of healthcare resources, higher burden 
of endemic infectious disease, and substantial inequalities 
in access to healthcare. 
 To create effective public health responses to climate 
change impacts, it is important to develop a baseline  
understanding of the region-specific demographic, social 
and ecological determinants of health.  
 India is the seventh largest country in the world. Due to 
diverse physiographic regions in the country, climatic 
conditions vary significantly; from alpine in the northern 
Himalayan belt to tropical in the south and desert in the 
west. There are four major climatic groupings; tropical 
wet, tropical dry/desert, subtropical humid and mountain 
climate7.  
 There are four seasons in the subcontinent; relatively 
dry and cold winters (December to February); dry hot 
summer (March to May), southwest monsoon (June to 
September) and retreating or northeast monsoon (October 
to November). In winter, the northern mountains and 
plains experience extreme cold, often marked by cold 
waves. In hot summer, maximum temperatures are in 
excess of 48°C. Summer is marked by violent thunder-
storm activity over land and tropical cyclone originating 
over the seas and thereafter moving inland. Southwest 
monsoon is marked by heavy rainfall spells, often causing 
floods and inundation. The retreating monsoon brings 
rainfall to Tamil Nadu and adjoining areas and frequent 
cyclone activity over the Bay of Bengal7,8. 
 India is also a developing economy with second high-
est population in the world. According to the Census of 
India 2011, India’s population stands at 1.21 billion, with 
a decadal growth rate of 17.7%. Almost one-fifth of the 
world population (17.5%) inhabits India, which has 2.4% 
of the world’s surface area9. High population density is a 
cause of concern for planners and policymakers in the 
arena of weather and climate. 
 The vulnerability of population to climate change im-
pacts varies depending on ‘a range of social, economic, 
historical and political factors, all of which operate at 
multiple scales’10. As per the latest estimation of poverty 
by the ‘Expert group’ of the erstwhile ‘Planning Com-
mission’, in 2011–12, 29.5% of the Indian population was 
below poverty line (BPL); with 30.9% of rural and 26.4% 
of urban population11.  
 The IPCC ‘Special Report on Global Warming of 
1.5°C’ states with high confidence that high percentages 
of the poor in Africa and Asia would be most vulnerable 
due to exposure to climate-related risks for temperature 
increase between 1.5°C and 2°C. The projections also  
indicate increase in frequency and duration of warm spell 
lengths, substantial increase in heavy precipitation 
events, increased flood risk, increased coastal flooding 
risk and decreasing tropical crop yield in South Asia12. 
With its huge and increasing population and rapid urbani-
zation, climate change as a stressor would only magnify 
the existing health threats.  

 Many infectious diseases, including water-borne, are 
highly sensitive to climatic conditions. Climate change 
lengthens the transmission season and expands the geo-
graphical range of many vector-borne diseases. Increased 
temperature and consequent heat waves can make work-
ing conditions unbearable and increase the risk of cardi-
ovascular, respiratory and renal diseases.  

Climate services: mainstreaming adaptation and 
climate risk management  

Climate variability, particularly on sub-seasonal to inte-
rannual time scales, is important for decision making in 
dealing with climate-sensitive health impacts, at policy, 
community as well as individual levels. Climate stressors 
like temperature, flooding, drought, sea level rise or 
storm surge impose different climate risks to vector-
borne diseases, water-borne diseases, nutrition, health 
systems and infrastructure and other risks to marginalized 
populations, as well as direct physiological and psycho-
logical risks. Climate services can make a difference 
through providing actionable early warnings based on 
historical climate information as well as future predic-
tions. In addition to adaptation, climate services support 
climate-related risk management. 
 Climate services for health is an emerging field with an 
objective to support public health practitioners and poli-
cymakers for understanding the impact of climate change 
and extreme weather events on human health. It bridges 
the ‘usability gap’ between useful knowledge outputs and 
usable climate information by connecting the ‘users’  
and ‘usable information’ through stakeholder collabora-
tion13–15. The provisioning of ‘usable information tailored 
to end user needs’15 improves decision making with  
‘actionable information product’16.  
 The Global Framework for Climate Services (GFCS) 
envisions ‘to enable better management of the risks of 
climate variability and change and adaptation to climate 
change, through the development and incorporation of 
science-based climate information and prediction into 
planning, policy and practice on the global, regional and 
national scale’17. GFCS focuses on five priority areas  
including health.  

Why this paper? 

To build climate resilience in health systems, synergies 
are required between climate and health sectors for im-
plementation of adaptation measures. This paper attempts 
to study the policy congruence at international, regional, 
national and sub-national levels for climate services for 
public health, with specific focus on India. It also high-
lights the co-benefits of climate services for health. It is a 
joint take from the perspective of climate scientists and 
public health professionals on the existing structures of 
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governance, to identify the gaps in understanding and 
possibly suggest a roadmap for co-developing climate 
services for the public health sector in India.  

Public health status in India  

As per India’s National Health Profile 2019, the average 
life expectancy at birth was 68.7 years in 2012–16; 67.4 
years for rural areas and 72.2 years for urban areas18. The 
National Health Policy (NHP) of India 2017 endorses the 
use of disability-adjusted life years (DALYs) to estimate 
burden of disease in India. DALY is a health metric that 
quantifies the burden of disease from morbidity and mor-
tality. One DALY equates one lost year of healthy life19.  
 Currently, non-communicable diseases dominate over 
communicable diseases in the total disease burden of the 
country. A 2017 report of India Council of Medical Re-
search (ICMR) estimated that communicable, maternal, 
neo-natal and nutritional diseases contributed to 33%, 
non-communicable diseases to 55% and injuries to 12% 
of the total disease burden measured as DALYs. Within 
the Indian sub-continent, vector-borne communicable 
diseases like malaria, dengue, chikungunya, Japanese en-
cephalitis, kala-azar and filaria; and water-borne diseases 
like cholera, diarrhoea, typhoid and viral hepatitis result 
in high morbidity and mortality. Over the last 26 years, 
the share of communicable diseases has dropped in the 
overall burden of disease, whereas the share of non-
communicable diseases has increased20,21. However, this 
‘epidemiological transition’ varies across different states 
of the country. India has made a significant advancement 
in public health indicators, e.g. significant decline in  
India’s infant mortality rate and maternal mortality ratio. 
The medical education infrastructure in India has also 
grown rapidly, with more than 530 medical colleges and 
310 dental colleges18.  
 Recently, the Government of India (GoI) has imple-
mented Ayushman Bharat Mission–Pradhan Mantri Jan 
Arogya Yojana (PMJAY), world’s largest health scheme, 
for expanding health insurance net to a target population 
of 10 crore, covering the poor and the deprived. The 
scheme aims to provide a cover of INR 5 lakh per family 
per year for secondary and tertiary care procedures22. 
 In order to understand the Health–Climate dynamics 
better, let us first explore the governance and policy 
structures at global, regional and national levels. 

Climate change and health: global governance 

The policy architecture for governance of climate change 
at global level has evolved over a period of time23. Several 
international agreements and instruments have recognized 
the urgency for climate action.  
 The GFCS was formulated in 2009 for developing cli-
mate services for five priority areas, including health. 

The Climate Services Partnership was established in the 
first ‘International Conference on Climate Services’ 
(ICCS1) in 2011.  
 In 2014, the World Health Organization (WHO)  
developed ‘Guidance to protect health from climate 
change through health adaptation planning’ to include 
health in the ‘National Adaptation Plan’24. WHO and 
WMO collaborated for the ‘Climate Services for Health 
Case Study Project’ and brought out 40 case studies in  
2016. 
 WHO conducted the first ‘WHO Health and Climate 
Change Survey’ in 2015. The data from the second sur-
vey in 2017/18 was used to develop health and climate 
change country profiles, indicating climate risks and  
associated likely impacts on health25. India did not parti-
cipate in both the surveys.  
 Goal 3 of the ‘2030 Agenda for Sustainable Develop-
ment’ adopted in 2015, pertains to ‘Good health and 
wellbeing’ and Goal 13 to ‘Climate action’26.  
 The Paris Agreement adopted in 2015, set forth the 
‘Nationally Determined Contributions (NDCs)’, a legally 
binding obligation for all country parties. The ‘Preamble’ 
to the Agreement acknowledges that the country parties 
should ‘respect, promote and consider their respective  
obligations on (…) the right to health (…)’27.  

Climate change and health: regional linkages 

At the regional level, there are a diverse set of collabora-
tions involving state as well as non-state agencies for  
action on climate change and health. This segment focus-
es on such linkages, particularly for South East Asia.  

C3S and I-DARE  

Copernicus, the ‘Earth Observation Programme’28 of the 
European Union, provides services in six thematic areas 
including Climate Change. The ‘Copernicus Climate 
Change Services’ (C3S) offer climate data and tools in 
the public domain and serve as an important resource to 
GFCS29. WHO and C3S collaborated to develop ‘Interna-
tional Data Rescue’ (I-DARE), the data rescue portal of 
GFCS, for data rescue activities across the nations30.  
India has been part of I-DARE projects for (a) Climato-
logical Data Digitization, (b) Digital Photography of 
Analysed Weather Charts and (c) Digitization of Auto-
graphic Charts31. 

RCOFs 

The GFCS is implemented at regional level through 
WMO’s pre-existing Regional Climate Outlook Forums 
(RCOFs), operational since the late 1990s. Currently, 
WMO has 19 RCOFs under six regional associations, 
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mainly covering least developed and developing coun-
tries32.  
 India is part of South Asian Climate Outlook Forum 
(SASCOF) established in 2010. It is coordinated by India 
Meteorological Department (IMD) – the National Meteo-
rological Service (NMSs) of India, and Indian Institute of 
Tropical Meteorology (IITM), Pune. 
 Sessions of the Climate Services User Forums (CSF) 
are held in conjunction with SASCOF sessions to pro-
mote stakeholder interaction at regional level. There are 
programmes funded by grants for ‘implementing GFCS at 
regional and national scales’. Two such projects were  
implemented in India during 2013–2017. 

Regional integrated multi-hazard early-warning  
system for Asia and Africa (RIMES)  

RIMES is ‘an international and intergovernmental institu-
tion (…) for the generation and application of early warn-
ing information’33. Including India, RIMES has 12 
member nations from Asia and Africa, along with 19 col-
laborating countries. It covers six thematic areas namely 
(1) weather and extreme events, (2) water-related hazards, 
(3) seasonal climate, (4) earthquake and tsunami, (5) cli-
mate change and (6) societal application. It provides key 
services to member states, their NMSs and national and 
local level institutions across thematic areas.  

Male declaration  

The member states of WHO South-East Asia Region 
adopted the ‘Male Declaration’ in 2017 for ‘building 
health systems resilience to climate change’34. The core 
action points of the declaration include ‘raising public and 
policy awareness on the health impacts of climate change; 
integrating climate risks into health policy, enhancing 
health sector preparedness to climate risks; establishing 
and strengthening climate change and health information 
systems and research’34. The ‘Framework for Action’ of 
the declaration is to be implemented during 2017–2022.  

Climate change and health: Indian Policy  
Landscape 

India has implemented a series of sector-specific and cen-
trally sponsored policies aimed at achieving sustainable 
development. There are several national key policies re-
lated to urban sanitation, urban transport, urban housing 
and habitat, agriculture, water, environment, disaster 
management, etc. which indirectly support climate 
change adaptation by promoting resource efficiency and 
reducing exposure to health risks.  
 The ‘Prime Minister’s Council on Climate Change’ 
(PMCCC) constituted by GoI in 2007 was the first  

concerted effort to explicitly address climate change con-
cerns within the country.  

The National Action Plan on Climate Change  

The National Action Plan on Climate Change (NAPCC) 
launched by PMCCC in 2008 ‘outlines a number of steps to 
simultaneously advance India’s development and climate-
related objectives of adaptation and mitigation’35. NAPCC 
has eight ‘National Missions’, out of which five are focused 
on adaptation namely national missions on Water, Sustain-
able Agriculture, Himalayan Ecosystem, Green India and 
Strategic Knowledge for Climate Change36.  
 After adoption of the Paris Agreement, the addition of 
four new missions to India’s NAPCC was proposed, in-
cluding one on ‘Health’. The proposed ‘National Action 
Plan for Climate Change and Human Health’ has been 
submitted for approval37,38. 
 The states have their respective ‘State Action Plan on 
Climate Change’ (SAPCC) aligned with the NAPCC 
strategy embodying decentralization of climate change 
actions and focused on state-specific vulnerable sectors.  
 Only a few states have included adaptation activities 
for the health sector in their SAPCC, with minuscule 
budget. Gujarat and Uttarakhand have allocated 1% of 
their total estimated budget, Odisha 3%, Madhya Pradesh 
9% and Mizoram 8% (ref. 39). 

National Adaptation Fund on Climate Change  

National Adaptation Fund on Climate Change (NAFCC) 
was launched in 2015 for ‘scaling-up climate change 
adaptation interventions in accordance with the NAPCC 
and SAPCC’40. Its objectives include (a) funding adapta-
tion projects/programmes associated with relevant mis-
sions under NAPCC and SAPCC; (b) preparing climate 
scenarios, vulnerability assessments and climate impact 
assessment; (c) capacity building on adaptation, and (d) 
knowledge management40.  
 A total of 30 projects was sanctioned under NAFCC in 
2018–19 and none pertains to climate change adaptation 
in the health sector41,42. 

Climate Change Action Programme 

Climate Change Action Programme (CCAP) was approved 
by GoI in 2014 with an objective to ‘create and streng-
then the scientific and analytical capacity for assessment 
of climate change in the country’41. CCAP is focused on 
research and capacity building. 

India’s NDCs 

India’s NDCs have eight goals towards pre-2020 climate 
actions. The adaptation goals pertain to sustainable  
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lifestyles, climate-friendly growth, enhanced investment 
in development programmes in sectors including health, 
climate finance, capacity-building and technology trans-
fer36,43. 

Public expenditure on adaptation 

The ‘development spending’ on vulnerable sectors is an 
indicator of its building adaptive capacity. In 2014–15, 
India’s public expenditure on ‘adaptation’ was INR 2130 
billion, i.e. 12% of the total union budget for the year, 
approximately 2% of the GDP; 10% of this budget was 
allocated for ‘health and family welfare’44.  

NHP 2017 

NHP 2017 aims to provide ‘universal access to good 
quality healthcare services’45 at affordable cost. It is fo-
cused on ‘curative care’ and recognizes linkages between 
‘social determinants of health’ and ‘health outcomes’; 
however, it is completely silent on ‘environmental determi-
nants of health’. The terms ‘climate change’ and ‘adapta-
tion’ do not find a single mention in the policy document.  

National Health Mission 

National Health Mission (NHM) is an overarching mis-
sion with two sub-missions focused on disease control, 
prevention and surveillance. National Rural Health Mis-
sion (NRHM) launched in 2005 aims to ‘meet people’s 
health needs in rural areas, especially the vulnerable’46. 
National Urban Health Mission (NUHM) launched in 
2013 aims to ‘effectively address the health concerns of 
the urban poor population’47. 
 The unique feature of NRHM is the convergence of all 
health-related schemes under one umbrella mission. It fo-
cuses on decentralization, with ‘District Health Plans’ as 
the main instrument for public health planning and 
‘Community Participation’ as an important link between 
health system and the community. NUHM seeks to pro-
mote inter and intra sector coordination. Climate change 
adaptation aspects however are not visible anywhere in 
the ‘Framework on Convergence’ of NUHM48.  
 The ‘National Programme on Climate Change and 
Human Health’ approved under NHM in 2019 has Minis-
try of Health and Family Welfare (MoHFW) as the nodal 
ministry and National Centre for Disease Control 
(NCDC) as the nodal technical agency. Premier institutes 
have been identified as Centre of Excellences for technic-
al support38. 
 India follows a quasi-federal system of governance, 
with division of power at federal and state levels. India’s 
constitution has public health in ‘State list’, hence health 
is a state subject. The federal government is responsible 

for developing various policies. The state governments 
are responsible for policy implementation and for provid-
ing health services to the citizens. 

Building climate resilience in health:  
sub-national initiatives 

A few states in India have integrated adaptation strategies 
in their public health planning through use of climate  
services for health.  

Heat action plan 

In 2010, Ahmedabad city experienced a heat wave with 
maximum temperature reaching 46.8°C and a 43.1%  
increase over the baseline all-cause mortality rate. There-
after, the Ahmedabad Municipal Corporation collaborated 
with Indian Institute of Public Health and Natural  
Resources Defense Council to develop and implement a 
heat action plan (HAP). Ahmedabad’s HAP was piloted 
in 2013 and fully implemented in 2014, which led to a  
decline in summer all-cause mortality rates49. It was  
associated with a reduced death rate on hot days, with 
more than 1100 deaths avoided each year50. Subsequent-
ly, the NCDC disseminated ‘Guidelines for preparation of 
Action Plan-Prevention and Management of Heat-Wave’ 
prepared by National Disaster Management Authority and 
‘Guidelines on Prevention and Management of Heat  
Related Illnesses’ prepared by MoHFW to all states51. 
Gujarat, Telangana and Odisha have developed action 
plans.  

Decision support systems 

RIMES has developed ‘Decision Support Systems’ per-
taining to disaster management, agriculture and public 
health, in collaboration with several central and state  
authorities in India52, for example, SATARK in Odisha 
and TNSMART and CRISH in Tamil Nadu. Most of 
these decision support systems do not exclusively deal 
with public health; however, they yield health co-benefits 
and thus supplement adaptation efforts. 

Efforts by IMD 

IMD in collaboration with IITM provides a range of cli-
mate services, including heat wave guidance, air quality 
and aerosol monitoring forecasts, weather services for the 
power sector, and specialized forecasts for tourism,  
marine and mountain weather53.  
 Recently IMD has initiated ‘Climate Information for 
Health’54 on ‘experimental basis’ which predicts maximum 
and minimum temperatures for forthcoming two weeks 
and provides estimation of ‘favourable transmission  
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windows’ for development of vector-borne diseases  
(Malaria and Dengue) for the duration.  

Missing synergies: climate change and health  
policies in India  

The details of various active policies and missions per-
taining to climate change and health in India and their 
implementation framework in the foregoing, clearly show 
that the significance of applied climate information in 
public health surveillance has not been fully recognized 
within both domains. The direct and indirect impacts of 
increased exposure to climate risks are unstated and  
unaddressed, and there is no component of climate risk 
management in health, in either set of policies.  
 Few states have taken steps to build resilience to cli-
mate risks and the efforts have been successful too. How-
ever, these models have not been scaled-up to regional or 
national level. Health co-benefits undeniably arise from 
implementation of various policies, programmes and mis-
sions, but there is no ‘active demand’ for climate services 
in the country. The climate services by IMD could serve 
as useful data inputs for managing health risks. There is a 
lot of emphasis on convergence in principle, however,  
inter-sectoral collaboration and/or synergies are hardly 
discernible in practice.  
 The WMO and WHO jointly define ‘Climate services 
for health’ as ‘the entire iterative process of joint collabo-
ration between relevant multidisciplinary partners to 
identify, generate and build capacity to access, develop, 
deliver, and use relevant and reliable climate knowledge 
to enhance health decisions’55. In the light of the above 
definition, there is a need to outline actions/steps required 
to co-develop climate services for health in India.  

Recommendations: an Indian perspective 

The ‘Health Exemplar’ to GFCS states that for successful 
implementation of framework, there is a need of full 
commitment from the health community at global,  
national and local levels. Six necessary and sufficient 
conditions are required to be met by both health and  
climate stakeholders for successful development and  
delivery of climate services for health56: 
 
(i)  Genuine ownership and participation with all pillars 

of GFCS  
(ii) Accountability of joint commitments  
(iii) Most direct possible link to the operational,  

policy and technical support mechanisms of both 
sectors  

(iv) Political and financial commitment to GFCS  
(v) Interdisciplinary collaboration and coordination in 

all other focus areas of GFCS 

In the Indian context, the following steps (Ten Com-
mandments) are suggested for co-developing climate  
services for resilient public health system. 

Identifying common grounds 

The current delivery model of climate services for health 
is not demand driven. There still exist opportunities for 
further integration of climate information in health sys-
tem and epidemiological data in NMS services. Enhanced 
awareness of climate risks to health and the benefits of 
climate services, through active involvement could result 
in generating an ‘active demand’ for climate services.  

Cost–benefit analysis 

A cost–benefit analysis of integrating climate information 
in health planning vis-à-vis public spending as well as 
out-of-pocket expenditure on healthcare services would 
facilitate identification of common grounds. Climate  
inaction might prove to be too costly in coming times in 
light of the extreme events recorded in the country during 
the last decade. 

Convening convergence 

The development policies anchored on sustainable deve-
lopment assume significant potential for supporting cli-
mate action. The analysis of national level climate change 
and health policies clearly highlights missing synergies in 
the two domains. The national policies objectively reflect 
significance of an overlapping approach of climate-
sustainable development inclusive growth, however, the 
synergy is missing in execution. Interdisciplinary colla-
boration and coordination in all the focus areas of GFCS, 
synergies in implementation strategies and convergence 
of efforts would be efficient as well as effective. 

Enabling institutions 

The process of co-developing climate services involves 
three primary actors – producers (NMSs, academic insti-
tutions, private corporations, regional and global climate 
centres), intermediary users (domain experts, technical 
partners and donor organizations associated with NMS) 
and end-users (decision makers, government planners, 
communities and its members)56,57. For co-developing 
climate services in health, interaction, interdependence 
and linkages need to be built and strengthened between 
the various subsidiaries.  

Systems approach 

Climate change threatens to undermine several gains 
made in the health sector; and hence, adversely impact 
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the overall achievements of Universal Health Coverage 
and SDGs. Reducing and managing health risks would 
require systems approach to prepare for, cope with, and 
recover from the health consequences of climate change. 
The data from demographic and health surveys for the 
country can be effectively used to provide information to 
develop and support climate-resilient health services. 

Evidence-based decision-making 

Vulnerability and adaptation assessment based on epide-
miological, climate and socio-economic data assist in  
estimating climate-sensitive health risks and in prioritiz-
ing adaptation options. Non-availability of data on cli-
mate sensitive diseases is one of the biggest challenges 
for vulnerability assessment of the population as it limits 
the understanding of the impact of climatic variability on 
morbidity and mortality. Availability and use of data on 
several temporal and spatial scales would be crucial for 
climate risk management as well as adaptation planning. 
Strengthening the early warning systems in assessing  
integrated health risks would improve climate risk man-
agement.  

Interdisciplinary research 

There are enormous possibilities of research in Tele-
epidemiology ‘wherein vegetation, meteorological and 
oceanographical data from satellites is used with hydro-
logical and clinical data, to build predictive mathematical 
models for epidemic monitoring’15. Well-defined data 
sharing protocols between institutions would facilitate  
interdisciplinary research.  

Pandemic preparedness 

COVID-19 pandemic has not only colossally impacted 
public health but has also hugely dented economy and  
livelihoods at all levels. Communities, industries and 
governments across the world have been forced to  
rethink, reshape and redefine ‘the normal’. Climate adap-
tation strategy also requires revision to encompass ‘pan-
demic preparedness’ as climate change acts as a ‘threat 
multiplier’58 during the pandemic and aggravates risks. 
For example, the super cyclone ‘Amphan’ affected east-
ern parts of India and Bangladesh in May 2020. Nearly 
four million people were evacuated. The disaster prepa-
redness and response plan incorporated requirement of 
protective gears, masks, quarantine centres and additional 
shelters for pandemic precautions. The risks were thus 
‘compounded’59. While the impact of pandemic is devas-
tating, it has also opened a policy window for climate  
action. The crisis provides lessons for investing in infra-
structure and technologies that prevent systemic risks,  
including those posed by climate change.  

Capacity building 

Besides developing the most essential infrastructural  
capacity, there is also a strong need of capacity develop-
ment in other three categories – human resources, proce-
dural and institutional capacity. The first step would be 
awareness building among stakeholders on the informa-
tion usability gap in decision making. The next steps 
should focus on procedural and institutional capacity 
building for effective implementation of the above rec-
ommendations. Capacity building needs to be an essential 
element of annual budget planning.  

Understanding the complexity of adaptation 

Climate change as well as health care are not linear sys-
tems. These are complex domains involving various 
modes of governance, different types of stakeholders and 
a wide political scale. Furthermore, India is a unique  
setup because of its diversity in languages, cultural back-
grounds, administrative environments and also in politi-
cal realities. Each factor mediates in varying degrees to 
the design of adaptation strategy and also influences the 
adaptive outcomes; be it climate change or health care. 
An understanding of these complex interactions should 
guide the review and re-imagining of effective policies 
and programmes.  

Conclusion  

The development objectives of India are firmly anchored 
on poverty alleviation and sustainable development. The 
political leadership of India champions the cause of cli-
mate justice. Development of climate services for health 
in India would require proactive partnerships, enabling 
institutions, creating sustainable infrastructure, streng-
thening capacities and investment in interdisciplinary  
research on climate-health linkages. Given the huge share 
of population vulnerable to climate risks, with high prob-
ability of increased risk exposure in the future, it would 
be a missed opportunity if health and climate actors of the 
country do not work together to combat the threat by 
shaping up an effective system of climate services for the 
public health system.  
 
Disclaimer: The views expressed in the article are those 
of the authors and not of the organization they are affi-
liated. 
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