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National Level Workshop on
Building Climate Resilience for Ensuring Transformational Health Outcomes

Preface
It is my great pleasure and honour to welcome readers of “Proceedings for the National Level Workshop
on Building Climate Resilience for Ensuring Transformational Health Outcomes.”
The National Institute of Environmental Health Sciences (NIEHS) believes its mission, which is to
discover how the environment affects people to promote healthier lives, crosses national boundaries.
Certainly, the environmental stressors associated with climate variability and change cross national
boundaries. Our Institute is proud to be part of this effort to raise awareness about linkages between
climate and health to promote healthier lives by exploring ways to enhance the resilience of health
systems and, hence, communities and people, in India. Our collaboration, through the Understanding
Climate and Health Associations in India (UCHAI) initiative, provides a platform for two-way learning
that benefits not only our countries but the international community as well.
The UCHAI initiative is moving into its second phase. We have worked together for the past two years
to develop a community of researchers, students, public health professionals, and others who are
interested in climate, weather extremes, and health. Our community has grown in size but also kept a
dedicated core of advisors and committed scientists who have kept momentum going in an challenging
environment. We are now finding ways to engage the community with mainstream health systems
in India through implementation of Early Warning Systems and other measures that begin to build
resilience of populations and health systems.
I am grateful to all who have joined this community of practice but especially to the dedicated
core group who helped plan and organize this workshop. My thanks especially to Ms Meena Sehgal,
TERI, for her leading role in organizing this workshop as well as to the leadership and staff of TERI
for their extensive support for the workshop. And, I would like to express my continuing gratitude to
Dr Sanjiv Kumar for his outstanding leadership of the UCHAI Advisory Committee and to Dr Nitish
Dogra, who has provided outstanding intellect and energy to build the UCHAI initiative to its current
size and influence.
The workshop is just a first step, and it is one of many efforts underway by partners to enhance
the resilience of India’s health systems to weather extremes, climate variability, and change.
We look forward to our ongoing collaboration as we meet the health challenges of a changing
environment.

John M. Balbus, MD, MPH
Senior Advisor for Public Health
National Institute of Environmental Health Sciences
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Foreword
The well-established environmental factor of climate change will have significant and growing impact in
various sectors including health. The impact of climate change on human health in India to till date has
been insufficiently examined.
Traditionally, the impact of environment or climate on health has not been considered with the same
zeal as other sectors, such as agriculture and water. However, this is likely to change as in the recent
past the Prime Minister’s Council on Climate Change has added a new Mission in the National Action
Plan for Climate Change with a focus on human health.
There are several dimensions to the planning challenge that include integrating climate resilience with
health planning by adopting an improved infrastructure, forecasting current and future health risks for
the timely surveillance and preparation for vector borne diseases, heat stress and climate disasters.
Our ability to confront the present and future climate challenges lies in devising a synergistic approach
that will benefit the population. Members from multiple professional fields and areas of expertise that
include public policy, environmentalists, meteorologists, clinicians, and public health are required in
order to realize the goal.
Through the Understanding Climate and Health Associations in India (UCHAI) initiative and with the
support of multiple national stakeholders, along with the National Institute of Environmental Health
Sciences (NIEHS), United States, we organized a National-Level Workshop for Building Climate
Resilience for Ensuring Transformational Health Outcomes. Though still in its nascent stage, this
programme will support the critical integration of environment into health planning.
TERI has been involved in drafting several State Action Plans for Climate Change and also the National
Action Plan for Climate Change and Health. This places TERI in a unique position in its role as a
think tank facilitating inter-sectoral action. It is hoped that through workshop dialogues involving the
environment, meteorology, and the health sector the recommendations will reflect a joint approach that
encourages research, supports evidence building, and its application in policymaking.
This inter-sectoral approach to health is urgently needed since several of the exposures, modulators,
and pathways lie outside the purview of the health domain. Prioritization of health in both the National
Action Plan for Climate Change and the National Health Mission are critical opportunities which will
help India in adapting and supporting progress related to sustainable development goals.

Ajay Mathur
Director-General, TERI

5

National Level Workshop on
Building Climate Resilience for Ensuring Transformational Health Outcomes

ACKNOWLEDGEMENTS
The National-Level Workshop for Building Climate Resilience for Ensuring Transformational Health
Outcomes organized by Understanding Climate and Health Associations in India (UCHAI) Network
was made possible by the advice and hardwork of people both within the UCHAI network and outside.
We are particularly thankful to Dr Ajay Mathur, Director General, TERI, and Dr Prodipto Ghosh,
Distinguished Fellow, TERI, for providing vision and guidance for the workshop.
We are grateful to Dr Sanjiv Kumar, Chair, UCHAI Advisory Committee and former Executive Director,
National Health System Resource Centre for his insights into the health system and the feasibility of
integrating climate resilience within the system. We are also grateful to the UCHAI Advisory Committee
members Dr Anand Krishnan and Dr Harshal Salve from AIIMS, Dr R C Dhiman, from the National
Institute of Malaria Research, Ms Suruchi Bhadwal, TERI, and Dr Pawan Taneja, IIPA for valuable
comments for making the workshop relevant to the health sector.
We are also thankful to Ms Payden, Regional Adviser (Water and Sanitation) and Mr Manjeet Saluja,
National Professional Officer (E&PH), WHO for their enthusiastic participation and highlighting
transformative initiatives.
We are particularly grateful to Dr Ajit Tyagi at IMS for his support in bridging knowledge gap
between climate risk and health, Dr Somnath Dutta and Dr D R Pattanaik, IMD, for helping identify
mechanisms and areas of synergy and partnership with IMD.
The participants benefitted from the support provided by Dr Madhusudan Yadav and Mr Padam Khanna,
NHSRC, in helping identify mechanisms to support implementation of action plan in the states.
We also appreciate the time and ideas contributed in designing the workshop by Dr C S Aggarwal,
NCDC. In addition, the discussions benefitted from the participation of government officials
Dr Dharmashaktu, MoHFW, Dr Shikha Vardhan, NCDC, Dr Chhavi Pant Joshi, DADG (Environment
Health), and Dr Ravindra Aggarwal, DGHS, for sharing opportunities and challenges vis-á-vis action at
the national and state level.
The experience of the researchers presenting their work was rewarding to these participants brought
a varied perspective along with many thought-provoking ideas to enthuse innovative thinking and a
resolve for building action for protecting health for which we are grateful.
We would like to express our appreciation to Dr John Balbus, NIEHS, for inspiring and providing
partial funds for the workshop. In addition, we would like to thank Dr Nitish Dogra for reviewing
and consolidating workshop discussions in the report as an UCHAI consultant.
We would also like to thank TERI staff for efficiently managing the event and publishing the report.

Ms Meena Sehgal, MPH
Fellow, TERI
UCHAI Secretariat

6

Acknowledgements / Message

7

Executive Summary

EXECUTIVE SUMMARY

T

he question facing many public health
practitioners today is not simply what
strategies should be adopted to advance the
population’s health and to address the multiple
determinants but also how to protect the successes
that have been accrued in the past decades. Can
departments of health, environment, climate,
and municipalities work together to address the
interplay between climate change, human health,
disease, and survival?
This national workshop discussion sought
to create a long-term movement for integrating
the environment with the population’s health.
The workshop also aimed at translating elevated
awareness about climatic risks into central
public health planning processes. It envisaged
that rectifying small errors early will avoid
huge problems later. The discussions reflected
not only what has been achieved—in terms of
new knowledge on climate and environmental
factors—but also what progress can be made
based on the convergence of these disciplines
with the health sector.
The meeting was well attended by various
government departments from the centre and
the state level. It also had representatives from
various technical agencies from India and abroad.
The main follow up activities from the meeting
at central, state and district level include the
following.

Develop state-level interaction forums or interdepartmental committees to help integrate
climate actions into the state-level programme
implementation plans of the department of health.
These would also support partnerships with
meteorological information and municipalities;
Development of data portals, with area-specific
climate, environmental, and health information;
Designing Early Warning Systems (EWS) and
health advisories at the district and ward level;
Demonstration project(s) using weather, climate,
and health data for evidence building for
localized interventions, research, and analyses.

Central-Level Actions

Municipality-Level Actions

Inter-Ministerial Cooperation from the Ministry
of Health and Family Welfare, Ministry of
Earth Sciences, and Ministry of Home Affairs
to facilitate

Innovative Strategies, Partnerships, and
New Technological Approaches to Develop
Climate-Resilient Health System to ensure

Development of national risk and vulnerability
maps for climate-sensitive diseases;
Formulation of joint working groups to guide
evidence building, translation of research into
policy and practice;
Capacity building for ensuring integrated
planning for climate-sensitive health threats
along with financial support for taking
initiatives.

State-Level Actions
Partnership for Inter-Departmental Action for
Creating Health Action Plans for Climate-Sensitive Diseases for States and Union Territories,
which would be designed to

Planning for climate-sensitive diseases,
particularly vector-borne diseases and illnesses
related to heat and stress;
Constitution of multi-stakeholder teams,

Development of a geospatial data portal of
climatic, weather, and health parameters for
informed decision-making;
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including meteorology services, health officers,
entomologists, municipality waste managers,
non-government organizations;
Developing and executing EWS for timely
preparedness; for planning and monitoring
health actions for climate-sensitive diseases;
Capacity building through information tool

kits for the development of climate-sensitive
workforce across departments, for ensuring
community partnership in implementing
population-level actions.
Identification of challenges and opportunities
for strengthening and implementation of
effective control of illness.
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BACKGROUND

M

any populations in India currently
suffer from high burden of vector-borne
diseases, heat stress-related diseases,
and malnutrition. These health problems are all
sensitive to seasonal variations in temperatures
and precipitation patterns. These short-term
variations in temperature and precipitation as
well as extreme storms have been observed to
be increasing in intensity due to global climate
change. Consequently, it is important to build
climate resilience within the health systems to
deal with these problems more effectively in
the present and into the future as climate
change progresses.
This national workshop on building health
system climate resilience in India was planned
to be a beginning of a series of deliberations
and collective thinking for action primarily at
the state level in India. Progress at this level will
support the national mission as well as provide a
wider range of stakeholders with a stronger state
government plan with which to engage.
The workshop deliberations were designed to
focus primarily on
Current health system resilience measures in
national/state action plans for climate change;
Feasibility of integrating climate resilience
measures under the National Health Mission in
the State Program Implementation Plans (PIPs)
for health;

Opportunities for partnership with
meteorology departments for setting up
mechanisms of transfer of weather and
short-term climate forecasts for generating
health advisories and timely dissemination
to different stakeholders; and
Reviewing on-going initiatives (guidelines for
health infrastructure and logistics for building
resilience; provision of medical services;
early detection mechanisms, particularly
for vulnerable population; information
dissemination processes; community
adaptation actions) undertaken in several
Indian cities to reduce health vulnerability
from climatic stressors.
Deliberations at the workshop re-enforced the
need to chart a shared path forward for ensuring
not just the improvements in state-level climate
and health plans but also a commitment to
implementing these improvements. Going
forward, a systematic, evidence-based response
customized to local circumstances would be
facilitated by accessibility and availability of health
and climate data. This is essential to support
exploration and development of decision support
tools necessary for predicting climate-sensitive
diseases, for designing timely interventions
for community and for setting up long-term
mechanisms in the state.
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PROCEEDINGS

E

xpert group consultations with participation
from the Centre for Community Medicine,
All India Institute of Medical Sciences
(AIIMS), New Delhi; Department of Climate
Change, Andhra Pradesh; Department of Health
& Family Welfare, Delhi; Indian Institute of
Public Administration (IIPA), New Delhi; Indian
Institute of Public Health (IIPH), Gandhinagar;
Indian Institutes of Technology (IIT), New Delhi;
Indian Meteorological Department (IMD), Pune;
Indian Meteorological Services (IMS), New Delhi;
Indian Institute of Health Management Research,
(IIHMR), Kolkata; Ministry of Health and Family
Welfare (MoHFW), New Delhi; National Centre
for Disease Control (NCDC), New Delhi; National
Health System Resource Centre (NHSRC),
New Delhi; National Institute of Environmental
Health Sciences (NIEHS), USA; National Institute
of Malaria Research (NIMR), Public Health
Foundation of India (PHFI), New Delhi; National
Institute of Urban Affairs (NIUA), New Delhi;
Taru Leading Edge Ltd.; and The Energy and
Resources Institute (TERI), New Delhi; were held.
Experts from multiple disciplines deliberated on
building resilience of the health sector in this one
and-a-half- day long workshop.
It was observed that substantial progress can
happen through a systematic, evidence-based
response, customized to local circumstances.
This would be facilitated by accessibility and
availability of health and climate data.
This is essential to support the exploration and
development of decision support tools, predicting
climate-sensitive diseases, designing timely
interventions for community, and for setting up
long-term mechanisms in the state.
The group observed that action is needed at
multiple levels—national, state, city, district, and
panchayat. A number of recommendations could
be drawn for each of these levels.

Central-Level Actions
Inter-Ministerial Cooperation

For targeted action and advancing research, interministerial cooperation is required. Integration
of data from multiple sources, such as climate,
weather, and environment-sensitive diseases
is essential. These data are needed to support
evidence-based interventions.
A portal that collates data from the Ministry of
Health and Family Welfare (IDSP and NVBDCP
data), Ministry of Earth Sciences (IMD and
IITM data), and Ministry of Home Affairs (data
from Office of the Registrar General & Census
Commissioner, India) needs to be developed as a
first step. Collated data needs to be of appropriate
spatial and temporal scale for a meaningful analysis.
The following categories of data can be
envisaged for the portal in the near term:
Health Outcome Data

Make health data accessible from Integrated
Disease Surveillance Programme (IDSP)
and National Vector Borne Disease Control
Programme (NVBDCP) for vector
borne diseases (VBDs), including malaria,
dengue, chikungunya;
Setup mechanisms for data reporting for heat
related diseases (heat stress, stroke, exhaustion,
cramps) or environmentally sensitive diseases,
such as chronic bronchitis/chronic obstructive
pulmonary disease (COPD), asthma;
Develop a comprehensive health database
from these different programmes and sources.
Demonstration projects at the state-level to
develop processes and assess benefits;
Code data from the Office of the Registrar
General & Census Commissioner, India, as
per the International Classification of Diseases
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10th Revision (ICD 10) for underlying cause of
death. This would enable the use of mortality
data for attributing health burden to climatic
or environmental factors. This is essential for
generating local evidence for informing policy
and practice. Appropriate training of medical
professionals at a national-level is urgently
needed for the same.
Health Exposure Data: Meteorology

To perform reanalysis of meteorological
parameters on spatial (district or sub-district
level) and temporal scale (such as weekly or
seasonal forecast) for appropriate analyses
aimed at determining thresholds and guiding
health action plans.
Health Exposure Data: Climatology

Downscale health-relevant climate projections,
also at appropriate spatial and temporal scales.
Capacity Development of National Risk and
Vulnerability Maps for Climate-Sensitive Diseases

These would help identify sub-national
vulnerable areas for strengthening health
adaptation measures.
National Risk and Vulnerability Maps
for Climate-Sensitive Diseases:
Capacity Development

Information sharing of meteorological
parameters, adaptation mechanisms, and
programme guidelines for recognizing and
responding to climate-related health risks across
the country such as heatwave early warnings.
The Central Government also needs to urgently
consider funding climate-based Early Warning
Systems (EWSs) for health in selected cities and
evaluate the feasibility of different components,
impact, and cost-effectiveness.

State-Level Actions
State-Specific Health-Resilience through
Assessment of Needs, Determining Action,
and Feedback Mechanisms

Develop partnerships for multi-departmental

action for creating state-level vulnerability
maps on climate-sensitive diseases using
health data of VBDs and heat-stress-related
illnesses, short-term meteorology forecasts,
and downscaled climatology data.
Increase community knowledge/awareness
for developing a collective understanding
of why actions are required and what can
be undertaken, particularly for:
»» Sensitization of state and district officials
and faculty of academic institutes on
climate-related health risks.
»» Creation of information sharing
platforms, such as regional meetings,
discussion forums, web-based tools,
digital Apps, videos, etc.
Develop adaptation measures, such as
EWSs and health advisories: These would
be designed to reduce many types of health
risks, ranging from diseases associated with
exposure to extreme temperatures, waste/
sanitation-related diseases, and VBDs.
Resource Allocation

Develop feedback mechanisms for
monitoring and quality assurance: These
would inform multiple stakeholders—
municipalities, directorate of health and
family welfare, VBD surveillance units,
zonal environment and health officers for
correction measures and evidence-based
evaluation.
Undertake mitigation measures: These
would include development of green
hospital infrastructure supporting waste
management, energy efficiency, water
conservation, and promotion of other
measures, such as active lifestyle.
Develop demonstration project(s)
designed to reduce exposure to climaterelated health risks. Thereby, building
evidence to guide policy- making as well
as decision taking.
To identify and determine budget/
resource mechanisms, such as programme
implementation plans (PIPs), public–private
partnership for building health sector
resilience within the state.
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Municipality-Level Actions

Presentations and Group Discussion

Demonstration Project

Dr Ajay Mathur, Director General, The
Energy and Resources Institute, New Delhi

Proactively identify intervention(s) through
demonstration project(s) for reducing climaterelated health risks and scaling up. These would
support preparedness of communities in general
and healthcare facilities specifically. These could
include EWS based on climate parameters and
disease risk (vulnerability) maps, which would
provide precise prioritization of geographic
targets.
Partnership and Financial Mechanism

Identify financial resources and knowledge
partners for defining mechanisms for
building climate-resilient planning for health
infrastructure and services. This could include
partnerships between decision makers of health
and family welfare, municipality, sanitation
and waste management, academia, corporates,
philanthropists, local non-government
organizations for community-wide actions
geared to protect and promote health.
Community Action

Raise awareness among multiple stakeholders,
including but not limited to representatives of
health centres/dispensaries, neighbourhood
schools, high-risk occupational settings,
residential welfare associations, and
panchayats. Strengthen behaviour change
communication through use of social media,
digital apps, and traditional outreach for
community partnership to reduce health risk.

Discussion: Dr Mathur’s opening remarks
emphasized that environment-related
illnesses are increasingly gaining more
prominence. He gave the example of Delhi,
a city in which he has been a resident
for around 40 years. He remarked that as
compared to earlier, both he and his family
have suffered significantly due to this issue.
Also, in comparison, it has become easier to
measure the exposure; for example, the case
of personal monitoring for air pollution. He
went on to say that although the averages
are often spoken about in the discourse
about climate change, it should be borne
in mind that the extremes of weather and
climate variability are far more important. He
was glad to see interventions, such as heat
stress-related plans, the National Disaster
Management Authority (NDMA) guidelines.
He also stated that the initiatives at the state
levels, particularly integrating climate-related
activities in the PIPs, will support building
a health system that is climate resilient.
He concluded that as far as actions are
concerned, data for climate sensitive disease
should be strengthened and interventions
need to be adapted to local challenges and
resources.

Expert Group Consultations
National-Level Workshop for Building
Climate Resilience for Ensuring
Transformational Health Outcomes
Organized by

Understanding Climate and Health Associations
in India (UCHAI) Secretariat, TERI
Date: March 6–7, 2017
Venue: Maple Hall, India Habitat Centre, Lodhi
Road, New Delhi
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Dr John Balbus, Senior Advisor for
Public Health, National Institute
of Environmental Health Sciences
(NIEHS), USA

Dr John M Balbus is the Senior Advisor for
Public Health to the Director of the US National
Institute of Environmental Health Sciences.
He serves in the Department of Health and
Human Services, Principal to the US Global
Change Research Program and co-chairs
working groups on Climate Change and
Human Health for the US Global Change
Research Program for the National Institutes
of Health. He was a lead author on health
for the US National Climate Assessment and
a Review Editor on Urban Areas for the Fifth
Assessment Report of the Intergovernmental
Panel on Climate Change (IPCC).

Scientific knowledge and dialogue needs to
be both top-down and bottom-up, thereby
using both traditional knowledge and
technical inputs for risk assessment, dialogue,
and action.
Dr Manjeet Saluja, National Professional
Officer, (E&PH), WHO—India office

Mr Saluja has been working in the area of
environment and development for last 15
years. He currently works in WHO Country
office for India on the issues of air pollution;
climate change, water, and sanitation; and
effect of public health. He has previously
worked as a Technical Advisor for the IndoGerman Environment Partnership programme
of GIZ. He has also worked previously with
the government, international and national
NGOs in various backward states of India.
Topic: Building Climate Resilience for
Health through UCHAI Network—NIEHS

Discussion: Dr Balbus emphasized that
building climate resilience for health
involves multiple stakeholders. In this
context, climate services for health need to
be urgently mainstreamed within existing
health programmes. Partnership with the
India Meteorological Society and with the
Indian Meteorological Department is also
crucial to develop the weather and climate
datasets needed to support evidence-based
interventions. Strengthening health and
climate data resources, development of EWSs,
and disaster risk reduction, for communities
in general and healthcare facilities
specifically, will be critical.

Topic: WHO Framework for
Climate-Resilient Health Systems

Discussion: Mr Saluja spoke about the
relevance of the WHO framework for
climate-resilient health systems for India.
He elaborated upon the 10 components of
the framework and their relevance in the
South-East Asia region. He specifically
emphasized the components on leadership
and governance, health workforce,
vulnerability and adaptation, early warning,
research, technologies, and infrastructure
development. The proposed work under
UCHAI would provide an opportunity to
test the relevance of this framework at
the sub-national level in India.
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Mr David Boxer, Chief, Environment, Climate,
and Science Unit, US Embassy, New Delhi

Regional Office for Central and
Eastern Europe and the Commonwealth of
Independent States. He currently heads the
National Health Systems Resource Centre
(NHSRC), which provides technical support to the
Ministry of Health and Family Welfare and state
governments in India.

Mr David Boxer heads the unit dealing with
environment, climate, and science at the US
Embassy in New Delhi. He has over eight years
of experience in working with the US State
Department in various capacities. He has also
spent several years prior to his role in the state
department working with the private sector.

Topic: Convergence for Transformation—
A Strategic Approach

Discussion: Dr Sanjiv Kumar emphasized that
National Health System Framework should include
convergence for climate resilience. A shift is
needed from ‘treating cases’ to comprehensively
addressing the problem by including ‘whole of
government’ and a ‘whole of society’ approach.
Also, health in all policies and health impact
assessment of all projects, programmes, and
policies is needed. Unfortunately, the health system
bears the burden of sickness, whereas studies
have clearly demonstrated that a majority of the
illnesses are either due to behavioural issues or
environmental issues. Hence, he said we need to
identify convergence mechanisms and integrate
climate resilience into existing planning and
implementation systems. The challenges facing us
include reorientation of the health sector to play
a catalytic role in promoting climate and health
issues in all sectors incorporating health policy and
strategy; bring related initiatives with the Ministry
of Health under one umbrella, including malaria,
nutrition; and carry out climate and health impact
assessments, health equity assessments. Researchers
should look for opportunities/entry points to
advocate and facilitate utilizing technical expertise
as well as evidence. He also emphasized on the use
of (i) inter-ministerial, (ii) inter-sectoral platforms,
and (iii) mechanisms for a collaboration towards
building climate resilience in the health system.

Topic: UCHAI Website Launch

Discussion: Mr Boxer inaugurated the new
website of UCHAI saying that it was a welcome
addition to the meetings, webinars, and social
media outreach already in existence. It would
serve as a very useful platform integrating
meetings and social media. He mentioned that
UCHAI was a part of a much larger Indo–US
Partnership for Climate Resilience, which aims
to support actions that promote climate-resilient
sustainable development. He hoped that with
downscaled climate data and best practices, this
initiative would also go beyond a network to
partnership and lasting friendship between the
Indian and US communities working in this area.
Dr Sanjiv Kumar, Executive Director,
National Health Systems Resource Centre
(NHSRC), New Delhi

Dr Sanjiv Kumar has almost 40 years of experience
in public health in 29 countries in Central and
South Asia, East and South Africa, Central Eastern
Europe, and in academics. He worked in UNICEF
as a health specialist at the state and national
levels in India and then held positions at various
international institutes, including the UNICEF
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Dr Shikha Vardhan, Associate Director,
National Centre for Disease Control
(NCDC)

Dr Somenath Dutta, Scientist F, Climate
Application and User Interface, India
Meteorological Department (IMD), Pune

Dr Shikha Vardhan is based at the Centre for
Environmental and Occupational Health at
the National Centre for Disease Control, New
Delhi. Amongst her other responsibilities, she is
responsible for developing the National Action
Plan for Climate Change and Human Health. She
recently made a presentation on behalf of India at
COP22 in Marrakech, Morocco.

Dr Somenath Dutta is the officer-in-charge for
Climate Application and User Interface, which
deals with climate services as applied to various
sectors, including health at IMD, Pune. He has
experience in training spanning over a decade.
He has received a specialized training from World
Meteorological Organization (WMO) in this
regard. Dr Dutta has a strong interest in research
and has won several awards, including the SAARC
young scientist award.

Topic: National Action Plan on Climate
Change and Health

Discussion: Dr Shikha Vardhan mentioned that
there is a new ‘mission on health’ under the
National Action Plan on Climate change. This
was incorporated in the last Conference of Parties
(COP21). This is a carefully drafted document
with organizational structure, goals, missions,
and objectives with clearly defined stakeholders,
including an introduction of the people and their
role. A strategic framework for climate change
adaptation has also been developed. Consultations
with other departments, academia, and nongovernmental organizations constitute a relevant
component in development of the draft document.
Currently, regional consultations are being
undertaken to finalize the draft document.

Topic: Partnership for Health—IMD Climate Services

Discussion: Dr Somenath Dutta mentioned that
developing climate services for health on the
lines of WMO guidelines is now seen as a priority
agenda for IMD, and this would be similar to the
interface developed for agriculture. He mentioned
the need for this information from the perspective
of economic importance too. Dr Dutta emphasized
that the required meteorological information on
temporal and spatial scale must match with the
health data. He also mentioned that similar to
the case of the agro-climate zones for India, there
must be consensus for health-related zones for the
field to move forward. This will help in assessing
vulnerability at a national level and develop
climate services to meet health needs.
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Dr Saurabh Dalal, Consultant, National
Disaster Management Authority (NDMA),
New Delhi

Dr Saurabh Dalal is currently engaged as a
Consultant, Medical Preparedness and Biological
Disasters at NDMA, Ministry of Home Affairs,
Government of India. Dr Dalal heads the medical
preparedness unit of the organization that governs
India’s response to disasters. The authority also
drafts policies, guidelines, standard operating
procedure, and advocacy, to bring best practices
to the nation and conduct nationwide emergency
preparedness activities.

He went on to explain how regional circulation
models, such as PRECIS, are now improving our
abilities of climate projection. However, he

emphasized that all models have large
uncertainties particularly in predicting extremes
because of their variability in space and time.
Dr R C Dhiman, Scientist G, National Institute
of Malaria Research (NIMR), Indian Council of
Medical Research (ICMR), New Delhi

Topic: Medical Preparedness and Response to
Disasters in India

Discussion: Dr Dalal mentioned that medical
doctors need to appreciate the role of different
dimensions of climate change on health. This
includes both short- and long-term impacts.
The focus of planning should be on relative
vulnerability of the different regions and
communities within different regions. He further
mentioned that the need is to measure exposure
and frequency of climatic events as well as the
sensitivity of the population.
Mr Saurabh Bhardwaj, Fellow, TERI
Topic: Climate Models for Projecting
Climate Parameters and Vulnerability

Discussion: Mr Bhardwaj spoke about the different
models for climate change that are available and
their relative utility as well as accuracy. He began
his talk with the basics of climate modelling
and explained the difference between statistical
downscaling versus dynamical downscaling.

Dr Dhiman is a Scientist ‘G’ (Director Grade) at
the National Institute of Malaria Research, Delhi.
His field of research is climate change impacts
on health with an emphasis on VBDs and early
warning of malaria outbreaks using meteorological
data and satellite remote sensing. Dr Dhiman
has served as a reviewer of IPCC 2007 and IPCC
2014 and has contributed to the Prime Minister’s
National Action Plan on Climate Change (2008).
He has contributed to the development of two
generic protocols for the assessment of impacts
of climate change on VBDs for WHO. He is an
expert member of the advisory committee on
climate change with the MoEFCC and one of the
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National Coordinators for DST Climate Change
Network. He has also worked with the WMO.

Dr Abhiyant Tiwari, Senior Research Associate,
Indian Institute of Public Health (IIPH),
Gandhinagar

Topic: Challenges for the Vector-Borne
Disease Control with Emphasis on Malaria

Discussion: Dr Dhiman mentioned that the
National Institute of Malaria Research has done
extensive work in the field of climate and VBDs
in the last 15 years. He mentioned that the
determination of climatic thresholds and windows
of transmission for disease occurrence are most
relevant. Impact assessments are required on
several levels: entomological, public health, and
clinical. In addition, amongst other aspects, he
mentioned that the early warning of outbreaks
is an example of the operationalization of the
knowledge requiring trained manpower at the
state level. He identified several tools, including
cumulative rainfall, vegetation index, sea surface
temperature, temperature condition index, El
Niño, etc. for identifying the early warning of
malaria in different geographical areas.
Dr Pradeep Khasnobis, Chief Medical Officer,
National Centre for Disease Control (NCDC),
Integrated Disease Surveillance Programme
(IDSP) at the National Centre for Disease
Control (NCDC)

Dr Abhiyant Tiwari is working on environmental and
occupational health issues. He has been extensively
involved in developing and implementing the
heatwave health adaptation plan for Ahmedabad and
its scaling up to other parts of the country.
Topic: Sharing Experiences of Heatwave
Early Warning System—Ahmedabad Heat
Action Plan

Discussion: Dr Tiwari shared the experience of
the Ahmedabad Heat Action Plan, which has several
components, including heat warning, training of
health community, health communication, and
community outreach. Due to systematic approach
of all concerned stakeholders, the Indian Institute of
Public Health (IIPH), Gandhinagar, in partnership
with other collaborating institutes has demonstrated
how well-formulated action plans in climate and
health can lead to demonstrable improvements
in outcomes particularly heat- and stress-related
morbidity and mortality.
Mr Barath Mahadevan, Research Associate, TERI

Dr Khasnobis mentioned that the IDSP
programme has started monitoring the heatwave
situation in the country along with disease
surveillance. The IDSP programme helps the
country through an early response to any potential
public health emergency of international concern.
Other environmental parameters will also be
linked to diseases in due course.

Mr Mahadevan is a multidisciplinary researcher
with background in Applied Geology from
the Indian Institute of Technology Kharagpur,
Kharagpur. He recently completed a short-term
course on the subject from Takshashila Institution,
Bangalore. He currently works on energy and
environment at The Energy and Resources
Institute, New Delhi. His interests include public
policy, climate change mitigation technologies,
climate change adaptation, GHG inventory,
energy efficiency, and clean technologies.
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Topic: Impact of Heat Island Effect in the Industrial Cluster of Jharsgudua Ib-Valley, Odisha

Discussion: Mr Mahadevan mentioned that given
the increasing frequency of heatwaves, the issue of
heat island effect needs to be addressed

quantifying the health effects of PM2.5 exposure
in India. He utilizes satellite data validated
against coincident measurements to generate
exposure maps of PM2.5 at very fine resolution
and estimate the premature death burden due to
exposure to PM2.5.
Topic: Estimation of Future Premature
Mortality Due to PM2.5 Exposure in India

Discussion: Mr Chowdhury mentioned how
he derived the future estimates for PM2.5 related
attributable mortality using information from
meteorology, satellite data, demography, and
epidemiology. He demonstrated the possible
health impacts utilizing various socioeconomic
pathways and emission pathways.

systematically at the local and state government
levels. He mentioned that health-related impacts
ought to be studied in detail, especially the effect
of heat exposure on morbidity and mortality.
Heat mitigation measures need to become critical
part of corporate strategies to ensure health and
safety of factory workers. He concluded by stating
that heat adaptation measures, including EWSs,
setting up, and maintaining health dispensaries,
installation of water kiosks, and the like need to be
given special attention.

Prof. Sanjoy Hazarika, Director,
Commonwealth Human Rights Initiative,
New Delhi

Mr Sourangsu Chowdhury, PhD Scholar,
Centre for Atmospheric Sciences, Indian
Institute of Technology, New Delhi

Prof. Hazarika is recognized nationally and
internationally for designing and developing
innovative strategies for inclusive health and
governance. He is also a scholar, author,
journalist, and filmmaker.
Topic: Healthcare Services: Assam Boat
Clinics—A Success Story

A PhD scholar at IIT Delhi, he received his
master’s in science from the University of
Calcutta, Kolkata. His primary focus is on

Discussion: Prof. Hazarika described how he
initiated setting up of boat clinics across the
Brahmaputra River in Assam, particularly to serve
hard-to-reach populations in the state who were
facing adverse health impacts. He described
the difficulties of the initial period. Finally, he
succeeded in organizing support for upscaling
the project with funds from the National Health

20

Proceedings

Mission, Government of India, through the
Government of Assam. He emphasized that some
of the extreme conditions that needed to be
addressed were floods, low water, long distances
from health care facilities, and impact of bandhs
as well as conflicts on public health. Social and
geographical exclusion as well as impacts of
erosion and weather changes are likely to add to
the challenges.

make the already-weak system more inaccessible
and deprive the affected children from timely or
quality medical attention. The adverse effect of
climatic parameters on livelihood opportunities
results in chronic poverty and food insecurity. These
effects, in combination, trigger child malnutrition.
Chairperson: Prof. Ajit Tyagi is currently President of the Indian Meteorological Society.

Ms Upasona Ghosh, Senior Research Officer,
Indian Institute of Health Management Research (IIHMR), West Bengal

Ms Ghosh is working as a Senior Research
Officer in the Institute of Health Management
Research University (IIHMR University). A social
anthropologist by training, she is working in the
vulnerable region of Sundarbans, India. A large
part of her work focuses on climate change in
relation to gender and mental health, societal
transformation, and responsive health system.
Topic: Climatic Adversities in Sundarbans:
Decoding the Climatic Vulnerability and Its
Impact on Children’s Health

Discussion: Ms Ghosh’s presentation focused
on the pathways of climate change impacts on
children’s health and health care delivery system
through a case study of Sundarbans—a climate
change hot spot in India. Sundarbans is the largest
mangrove delta in India and a UNSECO heritage
site. Climatic factors impact both community
health and health care delivery system directly and
indirectly. She stated that the immediate impact
was a rise in incidence of flood-related diseases
(e.g., diarrhoea and respiratory infections) primarily
among children, and another major impact was on
the health care infrastructure. Climatic parameters

He served as Director General of Meteorology,
India Meteorological Department (IMD) for four
years till January 2012. He was a Permanent
Representative of India with the WMO and a
member of its Executive Council. He has also
served as Koteswaram Chair Professor with the
Ministry of Earth Sciences and Advisor to North
East Space Application Centre on Disaster Risk
Reduction. Prior to serving as Director of IMD,
he served with the Indian Air Force as Air Vice
Marshal and had a distinguished career of more
than 40 years in various capacities.
Chairperson: Dr Parthasarathi Ganguly
is presently the Registrar of the IIPHG
University in Gandhinagar, Gujarat.
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Dr Ganguly is a clinician with MBBS degree from
Calcutta University, MD in Community Medicine,
and MPhil in Health Systems Management. He
was also a researcher at Liverpool School of
Tropical Medicine, UK, and consulted with World
Health Organization, India country office. He has
been involved in various research projects with
international and national funding agencies, which
include the European Union, ICMR, Department
of Biotechnology, MRC (UK), NRDC (USA), NIH
(USA), and London School of Hygiene & Public
Health, UK, Karolinska Institute, Sweden.

He has over 30 years of experience in Health
and Development sector with the Government of
India and Development Partners. He has worked
extensively in the areas of community health,
advocacy, research, and training; as well as
communication and programme management.
Ms Meena Sehgal, Fellow, TERI.

Group Discussion I
Dr Harshal R Salve, Assistant Professor, Centre
for Community Medicine, AIIMS, New Delhi.

She is a public health researcher working
extensively on assessing effects of various
environmental exposures on human health.
Dr Sanjiv Kumar, Executive Director,
National Health Systems Resource Centre,
(NHSRC), New Delhi

Dr Salve has extensive experience of working as
a physician, teacher, trainer, community-based
researcher and public health practitioner at AIIMS.

Topic: Health Systems for Action: Integrating
in State: PIPs

Mr Padam Khanna, Senior Consultant (Public
Health Planning), National Health Systems
Resource Centre (NHSRC)
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Sl.
No

Domain

Leadership and governance
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Development of communication
strategy for advocacy-related climate
change and its health impact
for capacity building of various
stakeholders.
Forum available for stakeholder
engagement.

State-level strategy on health and
climate change implemented.
Responsibilities of various
stakeholders are identified by the
Ministry of Health.
Health representations in State
Climate Action Plan.

Climate change and health focal
points designated within the health
ministry, with a specific programme
of action and allocated budget.
State-level strategy on health and
climate change is developed.

Specific Action

Yes

Yes

Yes

Yes

No

Yes

No

Yes

No

Yes

Yes

No

Yes

Andhra
Pradesh
No

Gujarat

Yes

No

Yes

Yes

No

Yes

No

Delhi

Current Status (Yes/ No)

No

No

Yes

Yes

No

No

West
Bengal
No

Planning stage

Mechanisms
Partial on heat
exist for capacity action plan,
building of
air pollution
stakeholders for
heatwave
Only in
Ahmedabad
and Surat.
State-level
discussions
are ongoing

State action
plan on climate
change has been
prepared

Gujarat

Proposed in
the action
plan
Proposed in
the action
plan

Action plan
submitted

Delhi

Remarks (if yes, give details)
Andhra Pradesh

(Matrix filled by respective state participants)

West
Bengal

Group Discussion I: Situation analysis of state-level climate-resilient health system
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3

2

Domain

Health workforce development

Vulnerability assessment

Sl.
No

24

Execution of health impact
assessment of any mitigation
strategy/plan/activity.

Contingency plans for the
deployment of sufficient health
personnel in case of acute shocks,
such as extreme weather events and
outbreaks developed at the relevant
state and district level.
— Assessment and availability
of baseline rates, and climate
sensitivity of health conditions.
— Selection of priority risks and
continuous monitoring of changing
risk conditions and health status.
Identification of the most vulnerable
or high-risk population in the state.

Conducting training courses on
climate change and health topics
targeting health personnel.

Specific Action

No

No

No

No

No

Yes

Yes

No

Gujarat

Yes

Andhra
Pradesh
No

No

No

No

Yes

Yes

Delhi

Current Status (Yes/ No)

No

No

No

No

Dengue
trainings
were
conducted
all over
Delhi
Already in
place in
hospitals

Delhi

Heat
action plan
assessment in
Ahmedabad
city

Overall,
In case of
high-risk
dengue, yes
areas/blocks
identified but
not climaterisk specific
As part of gap
As above
In case of
analysis for SDG
dengue, yes

Disaster
management
department

West
Andhra Pradesh
Gujarat
Bengal
No
Conducting
Limited/
heatwave-related sporadic
aspects

Remarks (if yes, give details)
West
Bengal
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6

5

4

Domain

Health system capacity
assessment

Adaptation
capacity

Integrated risk monitoring and early
warning systems (EWS)

Sl.
No

Yes

Yes

Yes

No

Mapping/tracking of geographic and
seasonal distribution of health risks
and outcomes.
EWSs for relevant extreme weather
events and climate-sensitive diseases
(e.g., heat stress, zoonotic diseases,
under nutrition) established.

Yes

No

No

No

Development of plan for
prioritization of allocation of
resources as per vulnerability
assessment.

Yes

Established review mechanisms.

No

Yes

Gujarat

Yes

Yes

Yes

No

Yes

Yes

Delhi

Current Status (Yes/ No)
Andhra
Pradesh
No

Recommendations made for
addressing gaps and building health
systems capacity.

— Baselines on existing human
resources.
— Technical and health service
delivery capacity established with
identification of weaknesses.

Specific Action

Yes

Yes

No

No

No

West
Bengal
No

In general
terms, yes

As above

In general
terms, not
climate
specific

Gujarat

Increase no.
of beds in
underconstruction
hospitals

In hospitals

Delhi

IDSP and
In case of
district
dengue, yes
authorities
Exists for
For heat,
heatwave related trying to
issues as well as develop
cyclones/floods a statelevel plan
with some
diseases, such
as malaria,
leptospirosis,
etc.

For heatwave it
is being done

Andhra Pradesh

Remarks (if yes, give details)

For
cyclones
and water
borne
diseases

West
Bengal
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Domain

Health and climate
research

Climate resilient and sustainable technologies and
infrastructure

Sl.
No
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Training and recommendations for
prescription of pharmaceuticals
during extreme heat conditions
revised.
Promotion of new technology in the
health system.

Specifications for siting and
construction of health facilities,
and energy, water and sanitation
provisions revised in line with
projected climate risks.

Access to and linkage of data
on meteorological information,
health determinants, and outcomes
enabled.
Multidisciplinary research
partnerships, knowledge
management networks, and rosters
of local experts established.

Specific Action

Yes

No

No

Yes

Yes

Yes

Gujarat

No

No

No

Andhra
Pradesh
No

Yes

No

Yes

No

No

Delhi

Current Status (Yes/ No)

Yes

Maybe

No

Gujarat State
Disaster
Management
Authority
(GSDMA)
guidelines
and efforts
following
2001
earthquake
Only in
cities of
Ahmedabad
and Surat
Nothing
specific to
climate and
health

West
Andhra Pradesh
Gujarat
Bengal
No
Proposed
Through
IIPHG/
IMD/Health
department
No
Knowledge
IIPHG/CEPT
management is
helpful

In hospitals

Not related
to climate
risks

Delhi

Remarks (if yes, give details)

Telemedicine
centres
and
mother’s
hub

West
Bengal
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12

11

10

Climate health financing

9

Domain

Management of
environmental
determinants of
health

Climateinformed
health
programmes

Emergency
preparedness and
management

Sl.
No

No

No

Budget allocation related to climate
actions in the annual PIPs.

No

Mitigation measures to be carried
out in emergency situations in the
state are well identified.

Existence of a plan/strategy for
community participation in case of
extreme weather events

No

Andhra
Pradesh
Yes

Climate actions identified in the
Program Implementation Plans
(PIPs).

Integrated monitoring systems
allowing collection and analysis
of data on environmental hazards,
socioeconomic factors, and health
outcomes exist.

Specific Action

Maybe

Maybe

Yes

No

No

Gujarat

No

No

Yes

No

No

Delhi

Current Status (Yes/ No)

Yes

No

No

GSDMA

Disaster
management
exercise/
training
in Gujarat
Institute of
Disaster
Management
(GIDM)

Cyclones/floods/ Maybe part of
heatwave
GSDMA plan

Medical
preparedness
plan

West
Andhra Pradesh
Gujarat
Bengal
No
Exist
Only in
Ahmedabad
for heat and
air pollution

In case of
dengue, yes

Delhi

Remarks (if yes, give details)

On a
very local
level

West
Bengal
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Summary

Health System Capacity Assessment

Domain

Baselines on existing human resources,
technical, and health service delivery
capacity have been established along with
the identification of weaknesses in Gujarat
and Delhi. The two states have also made
recommendations for addressing gaps and
building health system capacity.

Leadership and Governance

Adaptation Capacity

A climate change and health focal point within
the health department is envisaged within the
health ministry with a programme of action and
budget allocation. Amongst the states discussed,
health is included the State Climate Action Plans
of Gujarat, Delhi, and West Bengal.

None of the states have developed prioritization
of allocation of resources as per the vulnerability
assessment. However, Gujarat and Delhi have
reviewed mechanisms in place. Integrated
Risk Monitoring and Early Warning All States
have begun mapping/tracking of geographic
and seasonal distribution of health risks and
outcomes. Early warning systems are beginning
to be established in the states. Particularly for
heat and climate disasters in Andhra Pradesh,
heat and vector-borne diseases in Gujarat, and
climate disasters in West Bengal.

Situation Analysis of State-level Climate
Resilient Health System
States Discussed: Andhra Pradesh, Gujarat,
Delhi, West Bengal

However, as of now, only the State of Gujarat
has assigned a focal person. In contrast a Statelevel strategy has been developed by Andhra
Pradesh, Gujarat, and Delhi. Except Gujarat,
other state health departments have identified
various stakeholders. Communication strategies
are being developed for heat stress in Andhra
Pradesh and for both heat stress and air
quality in the case of Gujarat. All states except
West Bengal also have a forum available for
stakeholder interaction.
Health Workforce Development

Training courses for health personnel have
been initiated in select areas in Andhra Pradesh
(heatwaves) and in Delhi (dengue). And, the
contingency plans for disaster management in
relation to health personnel is present in all
states except West Bengal.
Vulnerability Assessment

States are yet to conduct a systematic
vulnerability assessment, prioritization, and
continuous monitoring of climate-sensitive
health conditions. Identification of most
vulnerable high-risk population has also not
been done except in Andhra Pradesh and for
dengue in Delhi. No mitigation strategy has
been assessed in any of the states.

Health and Climate Research

Linkage of meteorological data with health is
only being carried out in Gujarat though it is
proposed in Andhra Pradesh. Multidisciplinary
research partnerships, knowledge management
networks, and roster of local exports has been
established only in Gujarat.
Climate-Resilient and Sustainable
Technologies and Infrastructure

Disaster-resilient health facilities have only been
envisaged in Gujarat and Delhi. In addition,
training and recommendations for prescription
of pharmaceuticals during heat conditions have
been established only in Ahmedabad and Surat
in Gujarat, as known to the participants. Delhi is
actively working on adopting new technologies
in the health system.
Management of Environmental
Determinants of Health

Integrated monitoring systems allowing
collection and analysis of data on environmental
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hazards, socio-economic factors, and health
outcomes exist only in Andhra Pradesh and
specifically for heat and more recently initiated
for air pollution in Ahmedabad, Gujarat.

have been developed in Gujarat and specifically
for dengue in Delhi. A community participation
plan for extreme weather events has been
developed in Andhra Pradesh, West Bengal, and
Gujarat but these need strengthening.

Climate-informed health programmes

Climate actions have not been identified in the
Programme Implementation Plans for the State
level health plans.
Emergency Preparedness and Management

Mitigation measures for emergency situations

Group Discussion II
Dr Nitish Dogra, Consultant, UCHAI,
TERI, New Delhi

Climate Health Financing

A specific budget has not been allocated to
climate actions in annual PIPs.
Note: The responses represent the views of the
participants and not necessarily of the institute
they represent.
change, disasters, and air pollution. Amongst other
assignments he has worked with WHO as project
principal adviser and consultant at different
points of time.
Opportunities for Health Adaptation in State
Climate Action Plans

Dr Dogra has over 15 years of experience in
environmental health with a focus on climate

Dr Dogra emphasized that the State Action Plans
for Climate Change represent a mechanism for
obtaining funding for the health sector-related
interventions. It is thus essential that the decisions
are characterized by rational priority setting and
are evidence based. He also summarized various
components currently present in State Climate
Action Plans and the need for state officials to
work with health sector colleagues so that there
could be greater synergy between these plans and
the NHM PIPs.
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Dr Madhusudan Yadav, Consultant
(Public Health Planning), National Health
Systems Resource Centre (NHSRC)

He is public health practitioner who believes
in the philosophy of Carpe Diem. He works in
programme management and maternal health.

innovations and there is a separate budget
head—B.14 under NHM PIP through which states
can seek funding. He also briefly explained how a
proposal should be written under the innovation
head for increasing the chances of approval from
the central government. During discussions, he
encouraged states to involve NHSRC counterparts
at the state level to propose budget for various
climate and health-related research proposals
emphasizing that there is a separate budget
head specifically for conducting research at
the state level.
Health Systems for Action: Integrating in
Program Implementation Plans (PIPs)

Integration of Climate
Resilience in State Level PIPs

Dr Yadav and Mr Khanna briefed the audience
on the mechanism of funding for the National
Health Mission (NHM) and various other funding
pools, such as Reproductive Child Health (RCH)
flexipool, disease control programme flexipool,
non-communicable disease flexipool, as well as
different budget heads that are present in NHM
Program Implementation Plans (PIPs) at the state
level. He presented some of the budget heads in
NHM PIP under which state officials can propose
the budget for climate-related health activities.
He emphasized that most of the climate-related
health interventions can be undertaken as new

Dr Kumar mentioned the need for convergence
among different sectors for building climate
resilience. He emphasized that we should
first identify various convergence mechanisms
for integrating climate resilience into existing
programmes and planning systems. He mentioned
that studies have attributed a majority of disease
burden to behavioural issues and environmental
issues, hence without the convergence of different
sectors, good health for all is not possible. He
stressed that the health sector needs to play a
catalytic role to promote climate and health issues
in all the other relevant sectors that is ‘health
in all policies’. However, for this catalytic role
reorientation of the health sector to function
effectively, various climate-related health
initiatives need to be integrated with the existing
system. The Ministry of Health can act as an
anchor to mediate such convergence initiatives.
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APPENDIX I
Workshop Agenda
Day 1: March 6, 2017

Time

Session

Speaker

10.00–10.15

Opening Remarks

Dr Ajay Mathur, Director General, The Energy
and Resources Institute (TERI)

10.15–10.30

Building Climate Resilience
for Health through UCHAI
Network- NIEHS

Dr John Balbus, Senior Advisor for Public Health,
National Institute of Environmental Health
Sciences (NIEHS), USA

10.30–10.45

WHO Framework for ClimateResilient Health Systems

Mr Manjeet Saluja, National Professional Officer
(E&PH), WHO–India office

10.45–11.00

UCHAI Website Launch: Mr David Boxer, Chief, Environment, Climate, and
Science Unit, US Embassy, New Delhi

11.00–11.15

Tea/ coffee
Theme 1: Indian Perspective on Building Climate Resilience of Health Sector
Chairperson: Dr Sanjiv Kumar, Executive Director, National Health Systems
Resource Centre (NHSRC), New Delhi
Rapporteur: Dr Varun Kakde; TARU Leading Edge; Ms Vidhu Gupta, TERI

11.15–11.30

National Action Plan on
Climate Change and Health

Dr Shikha Vardhan, Associate Director, National
Centre for Disease Control (NCDC), New Delhi

11.30–11.45

Partnership for Health: IMD
Climate Services

Dr Somenath Dutta, Scientist F, Climate
Application & User Interface, India
Meteorological Department (IMD), Pune

11.45–12.00

Discussion

Moderated by Chairperson

Theme 2: Integrated Risk Assessments for Adaptation in the Health Sector
Chairperson: Dr John Balbus, Senior Advisor for Public Health,
National Institute of Environmental Health Sciences (NIEHS)
Rapporteur: Dr Varun Kakde; TARU Leading Edge; Ms Vidhu Gupta, TERI
12.00–12.15

Mr Saurabh Dalal, Consultant, National Disaster
Management Authority (NDMA), New Delhi

Medical Preparedness and
Response to Disasters in India
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12.15–12.30

Climate Models for Projecting
Climate Parameters and
Vulnerability

Dr Saurabh Bhardwaj, Fellow, TERI

12.30–12.45

Challenges for the VBD Control
with Emphasis on Malaria

Dr R C Dhiman, Scientist G, National Institute
of Malaria Research (NIMR), Indian Council Of
Medical Research (ICMR), New Delhi

12.45–13.00

Discussion

Moderated by Chairpersons

13.00–14.00

Lunch

14.00–14.45

Theme 3: Focus on Climate Variabilities and Health
Chairpersons: Dr Manjeet Saluja, National Professional Officer (E&PH),
WHO–India office
Dr P Khasnobis, Chief Medical Officer, National Centre for Disease Control
(NCDC)
Rapporteur: Ms Meena Sehgal, TERI; Ms Vidhu Gupta, TERI

14.00–14.15

Sharing Experiences of
Heatwave EWS—Ahmedabad
Heat Action Plan

Dr Abhiyant Tiwari, Senior Research Associate,
Indian Institute of Public Health (IIPH),
Gandhinagar

14.15–14.30

Impact of Heat Island Effect in
Industrial—Cluster of Jharsgudua
Ib-Valley, Odisha

Mr Barath Mahadevan,
Research Associate, TERI
Mr Prasoon Singh, Research Associate, TERI

14.30–14.45

Estimation of Future Premature
Mortality due to PM2.5 Exposure
in India

Mr Sourangsu Chowdhury, PhD Scholar, Centre
for Atmospheric Sciences, Indian Institute of
Technology, New Delhi

14.45–15.45

Group Discussions I: Situational Analysis for Climate Impacts in the Health Sector
Dr N S Dharmshaktu, Principal Advisor, Ministry of Health &
Family Welfare
Mr Manjeet Saluja, National Professional Officer (E&PH),
WHO–India office
Rapporteur: Dr Nitish Dogra, UCHAI
Chairpersons:

14.45–14.55

Framework for Situation
Analysis of State-Level Climate
Impacts in the Health Sector

14.55–15.45

Group Discussions I

Dr Harshal R Salve, Assistant Professor, Centre
for Community Medicine, AIIMS, New Delhi

Representative:

State Programme Officers (Health)/nodal person
(Environment)/NGOs

Resource person:

Mr Saurabh Bhardwaj, Fellow, TERI

Moderators:

Dr Harshal R Salve, Assistant Professor, Centre for Community
Medicine, AIIMS, New Delhi
Mr Padam Khanna, Senior Consultant (Public Health
Planning), NHSRC, New Delhi
Ms Meena Sehgal, Fellow, TERI
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16.00–16.20

Tea/Coffee

16.20–17.30

Group Presentations I: Situational Analysis for Climate Impacts in the Health
Sector
Dr N S Dharmshaktu, Principal Advisor, Ministry of Health &
Family Welfare), New Delhi
Mr Manjeet Saluja, National Professional Officer (E&PH),
WHO–India office
Rapporteur: Dr Nitish Dogra, UCHAI
Chairpersons:

Presentation from Groups

Participants

Discussion

Moderated by chairpersons

Day 2: March 7, 2017

Time

Session

10.00–10.40

Theme 4: Building Resilience of Health System through Focus on Service and
Surveillance
Chairperson:

Speaker

Dr Parthasarthy Ganguly, Additional Professor & Registrar,
IIPHG, Gandhinagar

Rapporteur: Mr Barath Mahadevan, Research Associate, TERI; Dr Varun Kakde,
TARU Leading Edge
10.00–10.15

Healthcare Services:
Assam Boat Clinics—
A Success Story

Prof. Sanjoy Hazarika, Director, Commonwealth
Human Rights Initiative, New Delhi

10.15–10.30

Climatic Adversities in
Sundarbans: Decoding the
Climatic Vulnerability and
its Impact on Child Health

Ms Upasona Ghosh, Senior Research Officer,
IIHMR, West Bengal

10.30–10.40

Discussion

Moderated by Chairpersons

10.40–11.00

Tea/ coffee
Group Discussions II: Health Systems for Climate Resilience: Integrating in State
Program Implementation Plans (PIPs)
Chairpersons:

Dr Ajit Tyagi, President, Indian Meteorological Society (IMS),
IMD, New Delhi
Dr R C Dhiman, Scientist G, National Institute of Malaria Research (NIMR), Indian Council Of Medical Research (ICMR),
New Delhi

Rapporteur: Dr Harshal R Salve, AIIMS; Dr Nitish Dogra, UCHAI
11.00–11.15

Opportunities for Health
Adaptation in State
Climate Action plans

Dr Nitish Dogra, Consultant, UCHAI
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11.15–11.30

Integration of Climate
Resilience in State-Level
PIPs

11.30–13.00

Group Discussions II

13.00–14.00

Dr Madhusudan Yadav, Consultant (Public Health
Planning), NHSRC, New Delhi

Participants

State Programme Officers (Health)/nodal person (Environment)/NGOs

Resource person:

Dr John Balbus, Senior Advisor for Public Health,
NIEHS

Moderators:

Dr Nitish Dogra, Consultant, UCHAI
Dr Madhusudhan Yadav, NHSRC, New Delhi

Lunch
Group Presentations II: Health Systems for Action: Integrating in State
Programme Implementation Plans (PIPs)
Chairperson:

Dr Sanjiv Kumar, Executive Director, National Health Systems
Resource Centre, (NHSRC), New Delhi

Rapporteur: Dr Harshal R Salve, AIIMS; Dr Nitish Dogra, UCHAI
14.00–14.40

Group presentations

State Representatives

14.40–15.00

Discussion

Moderated by Chairpersons

Concluding
15.00–15.20

Convergence for Transformation—A Strategic
Approach

Dr Sanjiv Kumar, Executive Director, NHSRC,
New Delhi

15.20–15.30

Vote of Thanks

Tea
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APPENDIX II
List of Participants
S.No. Name

Title

Organization

1

Dr Harshal S Salve

Assistant Professor, Centre All India Institute of Medical Sciences
for Community Medicine (AIIMS)

2

Shri P V R Murty

Senior Project Manager

Andhra Pradesh State Development
Planning Society (APSDPS), Government
of India

3

Ms Rashmi Kumari

Assistant Professor

Bharati University, University of Delhi

4

Dr Kapil Goel

Medical Epidemiologist,
Epidemic Intelligence
Service (EIS)

Centers for Disease Control and Prevention (CDC)

5

Prof. Sanjoy Hazarika

Director

Commonwealth Human Rights Initiative

6

Dr Monika Rana

State Program Officer

Delhi State Health Mission

7

Dr Ravindra Aggarwal Additional Director

Directorate General of Health Services
(DGHS)

8

Ms Aarti Khosla

India Climate Dialogue

Global Strategic Communications Council

9

Dr Somenath Dutta

Scientist F

India Meteorological Department (IMD)

10

Dr D R Pattanaik

Scientist E

India Meteorological Department (IMD)

11

Dr Pawan Kumar
Taneja

Assistant Professor

Indian Institute of Public Administration
(IIPA)

12

Dr P S Ganguly

Additional Professor and
Registrar

Indian Institute of Public Health (IIPH)

13

Dr Abhiyant Tiwari

Senior Research Associate Indian Institute of Public Health (IIPH)

14

Mr Sourangsu ChowdResearcher
hury

Indian Institute of Technology (IIT)

15

Dr Ajit Tyagi

President

Indian Meteorological Society (IMS)

16

Ms Upasona Ghosh

Senior Research Officer

Institute of Health Management Research
(IIHMR)

17

Dr Saurabh Dalal

Consultant (Specialist)

Medical Preparedness and Biological
Disasters, National Disaster Management
Authority

18

Mr Soumya
Bhattacharya

Project Officer, UNDP

Ministry of Environment, Forest and
Climate Change (MoEFCC)

19

Ms Ridhima Sud

Technical Expert, GiZ

Ministry of Environment, Forest and
Climate Change (MoEFCC)
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S.No. Name

Title

Organization

20

Dr Chhavi Pant Joshi

DADG (Environment
Health)

Ministry of Health & Family Welfare
(MoHFW)

21

Dr N S Dharmshaktu

Principal Advisor

Ministry of Health & Family Welfare
(MoHFW)

22

Dr Shikha Vardhan

Assistant Director

National Center for Disease Control
(NCDC)

23

Dr Pradeep Khasnobis Chief Medical Officer

24

Dr Pranil Kamble

Assistant Director (PH)
and DDO

National Centre for Diseases Control
(NCDC)

25

Dr Sanjiv Kumar

Executive Director

National Health Systems Resource Centre
(NHSRC)

26

Dr Madhusudan
Yadav

Consultant (Public Health National Health Systems Resource Centre
Planning)
(NHSRC)

27

Mr Padam Khanna

Senior Consultant
(Public Health Planning)

National Health Systems Resource Centre
(NHSRC)

28

Dr Ajay Patle

Senior Consultant

National Health Systems Resource Centre
(NHSRC)

29

Dr Sandhya Ahuja

Senior Consultant

National Health Systems Resource Centre
(NHSRC)

30

Dr R C Dhiman

Scientist G

National Institute of Malaria Research
(NIMR)

31

Mr Gaurav Kumar

Technical Officer

National Institute of Malaria Research
(NIMR)

32

Dr V P Ojha

Scientist E

National Institute of Malaria Research
(NIMR)

33

Dr Bono Sen

Consultant

National Institute of Environmental Health
Sciences (NIEHS)

34

Dr John Balbus

Senior Advisor for
Public Health

National Institute of Environmental Health
Sciences (NIEHS)

35

Dr Shyamala Mani

Professor

National Institute of Urban Affairs (NIUA)

36

Dr Chengappa
Uthappa

Scientific Affairs Specialist National Institutes of Health (NIH)

37

Mr Karan Chouksey

Consultant

Natural Resources Defense Council
(NRDC)

38

Ms Nehmat Kaur

Development Policy
Economist

Natural Resources Defense Council
(NRDC)

39

Dr Sangeet Srivastava

Assistant Professor

Northcap University

40

Dr Nandita Bhan

Research Scientist and
Public Health Foundation of India (PHFI)
Adjunct Assistant Professor

41

Shri B Krishna

Research Fellow and
Executive

42

Dr Pradeep Guin

Senior Research Associate Public Health Foundation of India (PHFI)

43

Dr Kaushik Ganguly

Senior Program Manager
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S.No. Name

Title

Organization

44

Dr U V Somayajulu

CEO and Executive
Director

Sigma Research and Consulting

45

Dr Varun Kakde

Senior Associate, Public
and Environment Health

Taru Leading Edge Ltd.

46

Dr Manu Prakash

Director

Taru Leading Edge Ltd.

47

Dr Ajay Mathur

Director General

The Energy and Resources Institute (TERI)

48

Mr Saurabh
Bharadwaj

Fellow

The Energy and Resources Institute (TERI)

49

Ms Meena Sehgal

Fellow

The Energy and Resources Institute (TERI)

50

Mr Barath Mahadevan Research Associate

The Energy and Resources Institute (TERI)

51

Mr Prasoon Singh

Research Associate

The Energy and Resources Institute (TERI)

52

Mr R Suresh

Associate Fellow

The Energy and Resources Institute (TERI)

53

Ms Seema Kundu

Associate Fellow

The Energy and Resources Institute (TERI)

54

Ms Anju Goel

Research Associate

The Energy and Resources Institute (TERI)

55

Dr Pooja Arora

Associate Fellow

The Energy and Resources Institute (TERI)

56

Mr Ved Prakash
Sharma

Manager (Lab)

The Energy and Resources Institute (TERI)

57

Ms Vidhu Gupta

Consultant

The Energy and Resources Institute (TERI)

58

Ms Valsa Charles

Secretary

The Energy and Resources Institute (TERI)

59

Dr Nitish Dogra

Consultant

Understanding Climate and Health
Associations in India (UCHAI)

60

Mr Vid Nukala

Senior Advisor Biomedical Science &
Technology and Health

US Embassy

61

Mr David Boxer

Environment, Climate
and Scientific Affairs Unit
Chief

US Embassy

62

Mr Manjeet Singh
Saluja

National Professional
Officer (Environment and
Public Health)

World Health Organization (WHO), Delhi
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Animated discussions in progress
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About NIEHS
National Institute of Environmental Health Sciences (NIEHS), located in
Research Triangle Park, North Carolina, NIEHS is one of the 27 research
institutes and centers that make up the National Institutes of Health (NIH).
US Department of Health and Human and Human Services (DHHS). The
mission of NIEHS is to discover how the environment affects people with the
objective of promoting healthier lives. As part of its strategic plan, NIEHS
supports efforts and partnerships to build capacity in low and middle income
countries around the world in environmental health problems that contribute
most to the global burden of disease.
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About UCHAI
Many populations in India currently suffer from high burden of vector bornediseases, heat stress-related diseases, and malnutrition. These health problems
are all sensitive to seasonal variations in temperatures and precipitation
patterns. These short-term variations in temperature and precipitation as well
as extreme storms have been observed to be increasing in intensity due to
global climate change. Consequently, it is important to build climate resilience
within the health systems to deal with these problems more effectively
in the present and into the future as climate change progresses. But, it is
important to note that building resilience for long-term climate change in the
health system in any case starts with enhancing the ability to anticipate the
effects of short-term weather and climate phenomena on diseases in a given
region and develop early warning system (EWS) and health interventions.
Building this kind of climate resilience of the health care system requires
both transformative change within the health sector and partnerships across
sectors. In particular, it requires building capacity for use of weather and
climate projections and forecasts by public health departments, building
of bridges between health departments and meteorological and climate
services providers at various government levels. Increased understanding by
meteorological and climate services providers of how weather and climate
information can be used by health departments to better anticipate health
risk, accelerate preparedness, and targeted action.
Deliberations within the network are designed to chart a shared path forward
for ensuring not just the improvements in national- and state-level climate and
health plans but also a commitment to implementing these improvements.
Professionals from health, environment, climatology/meteorology, and
research communities must all come together in a collaborative fashion to
move forward.
With this background, the UCHAI network is focused on building capacity for
climate proofing of human health sector in India. This network is a partnership
of experts from leading institutions in India including, All India Institute of
Medical Sciences (AIIMS), Indian Meteorological Department (IMD), Indian
Institutes of Technology (IIT), Indian Institute of Public Administration (IIPA),
National Health System Resource Centre (NHSRC), National Institute of Malaria
Research (NIMR), National Institute of Urban Affairs (NIUA), Department of
Science & Technology (DST), TARU Leading Edge Ltd, and The Energy and
Resources Institute (TERI). The secretariat of UCHAI network resides at TERI.
It has support from the National Institute of Environmental Health Sciences
(NIEHS), National Institutes of Health, USA.
For information on the network, please log on to the UCHAI website at
http://uchai.net/
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About TERI
A unique developing country institution, TERI is deeply committed to every
aspect of sustainable development. From providing environment-friendly
solutions to rural energy problems to helping shape the development of
the Indian oil and gas sector; from tackling global climate change issues
across many continents to enhancing forest conservation efforts among local
communities; from advancing solutions to growing urban transport and air
pollution problems to promoting energy efficiency in the Indian industry, the
emphasis has always been on finding innovative solutions to make the world
a better place to live in. However, while TERI’s vision is global, its roots are
firmly entrenched in Indian soil. All activities in TERI move from formulating
local- and national-level strategies to suggesting global solutions to critical
energy- and environment-related issues. TERI has grown to establish a
presence in not only different corners and regions of India but is perhaps
the only developing country institution to have established a presence in
North America and Europe, and on the Asian continent in Japan, Malaysia,
and the Gulf.
TERI possesses rich and varied experience in the electricity/energy sector in
India and abroad and has been providing assistance on a range of activities
to public, private, and international clients. It offers invaluable expertise in
the fields of power, coal, and hydrocarbons and has extensive experience on
regulatory and tariff issues, policy, and institutional issues. TERI has been at
the forefront in providing expertise and professional services to national and
international clients. TERI has been closely working with utilities, regulatory
commissions, government, bilateral, and multilateral organizations (The
World Bank, ADB, JBIC, DFID, and USAID, among many others) in the past.
This has been possible since TERI has multidisciplinary expertise including
economists, public health specialists, sociologists, environmentalists, and
climate modellers.

www.teriin.org

