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Executive Summary
NDMA organised a national workshop on heat
wave risk reduction (Theme: Early Planning
for Heat wave Risk Reduction), aimed to
sensitise States to the need of preparing
and implementing Heat Action Plans in
line with NDMA’s National Guidelines on
Heat Wave 2019. Last year (2020), the heat
wave pattern was different due to spread
of COVID-19 pandemic and subsequent
lockdown measures. Therefore, different
kinds of experiences of vulnerability and
exposure to heat wave, preparedness and
mitigation measures were shared by the State
governments. The objectives of the Workshop
included sharing of experiences and lessons
learnt, sustainable long term mitigation
measures and future course of action on heat
wave. Members of NDMA and senior officials
from Central Ministries/Departments, experts
on heat wave, early warning and forecasting
agencies, State governments, Administrative
Training Institutes, research institutions and
NGOs participated in the workshop.
Shri Kamal Kishore, Member, NDMA,
emphasised upon the need to focus beyond
saving lives to saving livelihood which includes
assessing the impact of heat wave on our
productivity, cities, houses and livestock. Dr
V. Thiruppugazh, Additional Secretary, NDMA
highlighted ‘early planning for early action’
and the need to prepare Heat Action Plan for
better preparedness to deal with heat wave.
Last year only four deaths were reported and
this year we aim at zero tolerance towards
heat wave-related deaths. There is a need for
State government and stakeholders to take
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extra measures to ensure that this downward
trend of reducing deaths is maintained. We
should look at how heat wave is impacting us
in order to evolve appropriate policy decisions
and implementation mechanisms for the
future.
Technical session I focused on heat wave
risk reduction, early warning, forecasting
and communication strategy. The session
discussed impact based early warning and
forecast including consecutive heat days, night
temperature and wind direction, early warning
dissemination and communication strategy for
effective preparedness measures.
Technical session II focused on preparedness
planning for heat wave risk reduction - issues
and challenges for effective Heat Action Plan
and implementation. It also looked into local
threshold determination and vulnerability
assessment of Heat Related Health Hazards
mapping, heat wave risk reduction by building
long-term climate change risk mitigation and
adaptation, developing framework for model
Heat Action Plan for Indian cities including
mainstreaming of heat wave risk reduction.
Technical session III focused on sharing of
State experiences and Capacity Building to
adopt heat wave risk reduction strategy and to
enhance effective response and governance
through lessons learnt and determine future
plan of action.
Concluding session of the webinar came out
with mainly seven action points as the future
course of action.
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National Webinar on
Heat Wave Risk Reduction
Background
In recent years, heat wave has increased in
intensity and duration over the country. There
has been an increasing trend of heat waves
in India over past several years whereby a
number of States/districts/cities/towns have
been severely affected. Eleven out of fifteen
warmest years occurred between 2004 and
2019.
In 2019, many cities recorded all-time high
temperatures, with temperatures rising above
40 °C in most cities, and exceeding 45 °C in
some of the worst-affected states. Last year
(2020), the impact of heat wave was different
due to spread of COVID-19 pandemic and
subsequent lockdown measures.
NDMA Guidelines:
In order to deal with the issues related to
Heat Wave Risk Reduction, NDMA issued
guidelines for preparation of ‘Action Plan –
Prevention and Management of Heat-Wave’
in April 2016 to provide a framework for
implementation, coordination and evaluation
of extreme heat wave related activities in
India. Based on the recommendations of the
two-day National Workshop on Heat Wave
in Nagpur in February 2019 and successive
deliberations by the Expert Committee, NDMA
revised the National Guidelines on Heat Wave
in 2019. This contains, inter – alia, long-term
mitigation measures for addressing the issues
on a broader level by undertaking activities
by States/local authorities in their respective
areas to reduce the negative impact of
extreme heat wave conditions.
Actions Taken by NDMA and other
stakeholders
After issuing the Guidelines, NDMA further
strengthened India’s heat wave preparedness,
and annually organised National Workshops
on Heat Wave in collaboration with one of
the heat wave prone States to coordinate
with all the stakeholders. NDMA mobilised
an Inter-Agency Coordination mechanism
with concerned Ministries / Departments.
NDMA facilitates the State governments
for preparing Heat Wave Action Plan which
spells out clear roles & responsibilities of each
department to prevent, mitigate and respond

to heat wave in their respective States. NDMA
issued specific advisories for managing
heat wave during COVID-19 to the Central
Ministries / Department, States, Districts and
Municipal Corporations for taking actions.
Review of heat wave preparedness was
done through video conference with all heat
wave prone States. NDMA is also focusing
on community sensitisation and awareness
generation through social media, print/
electronic media, advertisements, short TV
commercial films on heat wave protection.
IMD provides special focus on early warning
and forecast/alerts of heat wave events over
a particular area, which helps the States to
take appropriate measures in mitigating the
adverse impacts. IDSP-NCDC monitors and
collects data on epidemic prone diseases on
weekly basis, builds capacity of medical staff,
provides justification of illness and casualty
certifications etc.
The concerned State Governments have
taken necessary mitigation measures for heat
wave. During the last few years, many State
Governments have prepared Heat Action
Plans and are implementing them. Based on
these Action Plans, the State Governments
and District administration take all possible
measures to prevent mortality due to heat
wave. Measures taken include adjustment of
time slots for workers to avoid exposure to
extreme hot weather and provision of drinking
water kiosks, supply of water through tanker,
setting up of special shelter homes, increased
access to health facilities and keeping stock
of ORS packets in health centres and nearest
anganwadi centres, maintaining a cooling
system, construction of Gaushalas with fodder
banks etc. States have appointed Nodal
Officers to closely monitor the situation at
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the District and Block level. The efforts also
include wide publicity through electronic and
print media, disseminating Do’s & Don’ts, and
issuing instructions to all District Magistrates
to take necessary action.
Impact of Actions Taken
In the past few years, despite heat wave
becoming a major challenge, the actions
taken by Central /State governments, district
administration, meteorological department,
health department, and civil society in a
planned way resulted in significant reduction
in mortality due to heat wave from 2,040
in 2015 to 1,111 in 2016, 384 in 2017 and 25 in
2018. In 2019, India faced a more intense and
prolonged period of heat wave as compared
to the previous four years. NDMA and other
State agencies took effective mitigation
measures to minimise illnesses and deaths
caused due to heat wave, and as a result, the
number of heat wave deaths were restricted
to 226 only. During the last year (2020), the
heat wave pattern was different due to spread
of COVID-19 pandemic and subsequent
lockdown measures. The mortality due to heat
wave was recorded 4 only.
Required early planning and preparedness of
heat wave
This year, the country is passing through
COVID-19 pandemic, and the States have
to simultaneously manage the concurrent
disaster of COVID-19 and heat wave.
Therefore, a different kind of experience
of vulnerability and exposure to heat wave,
preparedness and mitigation measures can be
shared by the State governments as well as
hazard analysis by including consecutive heat
days, night temperature and wind direction
by different groups. These analyses will help
to revise the National Guidelines on Heat

Wave. There is a need to be prepared for the
upcoming heat wave season and take timely
actions to maintain the reducing trend of the
impact of heat wave.
In the light of the recent progress made and
to continue with this momentum, we need to
discuss and sensitise the participants about
the recent climate change effects and longterm mitigation measures. In order to prepare
for heat wave in the year 2021, NDMA held a
National Workshop/Webinar on Heat Wave
(Theme: Early Planning for Heat Wave Risk
Reduction). The Webinar will be attended by
representatives of all heat wave prone States,
the concerned Central Ministries and other
stakeholders involved in weather forecasting &
mitigation including Research Institutions.
Objectives of the Webinar:
Sharing of experiences and lessons learnt,
sustainable long-term mitigation measures
and future course of action on heat wave.
Outcome:
The Workshop aimed to help all vulnerable
States /districts in preparation of their Heat
Action Plan for 2021. It also aimed to discuss
the integration of various development plans
including long- term measures, increasing
forest coverage and green areas in various
states to reduce the risk of heat waves as
well as climate change impacts. Moreover,
interactions with experts from different
fields as well as other stakeholders such as
early warning and forecasting agencies,
government departments and research
institutions would help to figure out specific
short, medium and long-term mitigation
measures most suited for their regions. This
platform also aimed to provide an opportunity
for community capacity building and
awareness generation.

Sitting on the panel (L to R) : Dr. V. Thiruppugazh, Additional Secretary, NDMA; Shri Kamal
Kishore, Member, NDMA; Shri Anuj Tiwari, Sr. Consultant - PPM (Moderator)
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National Webinar on
Heat Wave Risk Reduction
Program Schedule

(Date: 19.01.2021)
Time

Program

Speakers

10.00-10.20 Welcome, Introduction and objective
Welcome

NDMA

Introduction, objective and framing of issues Dr. V. Thiruppugazh,
(past experience and lessons learned)
Additional Secretary, NDMA
Inaugural address

Shri. Kamal Kisahore,
Member, NDMA

10.20-11.00

Technical Session I: Early warning, forecasting and communication strategy

10.20-10.35

Impact based early warning and forecast in- Dr. M. Mohapatra, Director General,
cluding consecutive heat days, night tem- / Dr. Naresh Kumar, Scientist, India
perature and wind direction.
Meteorological Department

10.35-10.45

Early warning dissemination and communica- Dr. S. C.Bhan,
tion strategy for effective preparedness mea- Senior Scientist & Dy.GM,
sures
India Meteorological Department

10.45-11.00

Discussion & QA

11.00-12.15

Technical Session II: Preparedness planning for heat wave risk reduction

11.00-11.15

Issues and challenge for effective Heat Action Dr. Dileep Mavalanker,
Plan and implementations
Director, IIPH Gandhi Nagar

11.15-11:30

Local threshold determination and vulnerabilDr. Lipika Nanda, Vice President,
ity assessment of Heat Related Health HazPHFI, Hyderabad
ards mapping

11.30-11.45

Heat wave risk reduction including building Dr. Ajit Tyagi,
long term climate change risk mitigation and Former DG-IMD, Member WMO
adaptation
and Advisor IRADe, New Delhi

11.45-12.00

Developing framework for model Heat Action Prof. (Dr.) Rajashreee Kotharkar,
Plan for Indian Cities including mainstreaming Visvesvaraya National Institute of
of heat wave risk reduction
Technology, Nagpur

12.00-12.15

Discussion & QA

12.15-13.00

Technical Session III: Sharing of state experiences and Capacity Building

12.15-12.25

Sharing state experience

Sh. Rama Chandradudu
Additional Secretary, DM, Govt. of
Bihar

12.25-12.35

Sharing state experience

Dr. M. M. Ali,
Scientist, Government of Andhra
Pradesh

12.25-12.35

Experience sharing of Bihar Rural Fire Sh. Paras Nath Rai
Mitigation Plan
IPS (Rtd.) and Member, BSDMA

12.45-13.00

Discussion & QA

13.00-13.15

Concluding Remarks and future course of ac- Dr. V. Thiruppugazh,
tion (Road Map)
Additional Secretary, NDMA
Vote of Thanks
NDMA

3

Proceedings of National Webinar on Heat wave Risk Reduction – 2021

DELEGATES AND KEY DIGNITARIES
A total of 163 participants from the following organizations attended the workshop (See Annexure
for details):
Central Government: (20 Ministries and 7 Departments)
1. Ministry of Agriculture, Cooperation & Farmers Welfare
i. Indian Agriculture Research Institute, (IARI)
2. Department of Animal Husbandry, Dairying & Fisheries
3. Department of Science and Technology
4. Ministry of Corporate affairs
5. Ministry of Education
6. Ministry of Environment Forest and Climate Change
7. Ministry of Food and Consumer Affairs
8. Ministry of Drinking Water & Sanitation
9. Ministry of Earth Sciences
ii. Indian Meteorological Department (IMD)
iii. Indian Institute of Tropical Meteorology (IITM)
10. Ministry of Health & Family Welfare
iv. National Centre for Disease Control (NCDC)
v. Integrated Disease Surveillance Program (IDSP)
11. Ministry of Home Affaires
vi. National Disaster Management Authority
(NDMA)
vii. National Institute of Disaster Management
(NIDM)
12. Ministry of Jal Shakti
13. Ministry of Housing and Urban Affairs
14. Ministry of Information and Broadcasting
15. Ministry of Labour and Employment
16. Ministry of Panchayati Raj
17. Ministry of Power
18. Ministry of Railways
19. Ministry of Road Transport and Highways
20. Ministry of Rural Development
Municipal Corporation (10)
1. Bihar – Patna and Muzaffarpur
2. Chhattisgarh - Raipur and Ambikapur
3. Delhi – SDMC, NDMC
4. Gujarat - Ahmadabad
5. Haryana – Rohtak
6. Himachal – Bilashpur
7. Madhya Pradesh - Bhopal
8. Odisha – Bolangir
9. Rajasthan – Jaipur and Sri Ganganagar
10. Uttar Pradesh - Gorakhpur
Research & Academics Institution (5 States)
1. Public Health Foundation of India (PHFI) - Bhubaneswar
2. Indian Institute of Public Health, Gandhinagar
3. Visvesvaraya National Institute of Technology, Nagpur
4. Sri Ramachandra Institute of Higher Education and
Research (SRIHER), Chennai
5. Indian Institute of Technology, Delhi
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State Governments (19 States)
1. Govt. of Andhra Pradesh
2. Govt. of Bihar
3. Govt. of Chhattisgarh
4. Govt. of Delhi
5. Govt. of Gujarat
6. Govt. of Haryana
7. Govt. Himachal Pradesh
8. Govt. of Jammu & Kashmir
9. Govt. of Karnataka
10. Govt. of Kerala
11. Govt. of Madhya Pradesh
12. Govt. of Maharashtra
13. Govt. of Punjab
14. Govt. of Odisha
15. Govt. of Rajasthan
16. Govt. of Tamil Nadu
17. Govt. of Telangana
18. Govt. Of Uttar Pradesh
19. Govt. of Uttarakhand
State Disaster Management
Authority (11)
1. APSDMA - Andhra Pradesh
2. BSDMA - Bihar
3. CSDMA - Chhattisgarh
4. GSDMA – Gujarat
5. KSDMA - Kerala
6. State of Karnataka
7. DMU - Maharashtra
8. State of Odisha
9. State of Tamil Nadu
10. UPSDMA – Uttar Pradesh
11. UKSDMA - Uttarakhand
Administrative Training Institute (7)
1. Chhattisgarh
2. Gujarat
3. Haryana
4. Karnataka
5. Odisha
6. Telangana
7. Uttar Pradesh
NGOs (5 States)
1. Indian Meteorological Society
(IMS)
2. TARU Leading Edge
3. Natural Resource Defence Council (NRDC)
4. Integrated Research and Action
for Development (IRADe)
5. UNICEF
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Inaugural Session

Shri Anuj Tiwari

Senior Consultant (PPM), NDMA
Shri Anuj Tiwari, Senior Consultant (PPM),
NDMA welcomed the dignitaries and participants to the National Webinar on Heat
Wave Risk Reduction. He informed about the
structure of the Webinar, resource persons
and participants in the Webinar.

Introduction, Objective
and framing of issues-

Dr. V. Thiruppugazh,

Additional Secretary, NDMA
Dr V. Thiruppugazh, Additional Secretary,
NDMA welcomed the dignitaries on the panel
and the participants to the webinar. He gave
a brief introduction on ‘early planning for
early action’ for heat wave risk reduction. He
stated that normally we say that early warning
for early action but if the action takes place
only after warning, it can only be a reaction
because after warning we do not have necessary lead time to prevent, mitigate or prepare

for managing the disaster. Hence this time,
we have taken the theme ‘early planning for
early action’. He further stated that the main
objective of the national webinar is to encourage the States which are vulnerable to heat
wave to prepare their Heat Wave Action Plan.
Many Sates & districts have prepared their
action plan and still many have not prepared.
Those States which have not prepared should
prepare their action plan before February and
those which have their action plan in place
should update the same before February.
The second objective is to revise the National
Guidelines on Heat Wave. The third objective is to prepare for the upcoming heat wave
season.
He stated that in 2015, 9 States were affected by heat wave and by 2020, 23 States
were affected by heat wave. The average
number of heat wave days recorded is also
increasing. From 1992 to 2020 we lost about
26,000 people due to heat wave, but from
2011 to 2015 we lost nearly 7,000 people.
Once NDMA issued the Guidelines & started
taking action, the deaths drastically reduced.
From 2016 to 2020 we lost 1,739 people due
to the collective action taken by Government
of India, NDMA, State government & other
stakeholders. Average number of heat wave
days has gone up but the average number of
deaths in affected districts has been coming
down. This speaks about steps taken by various stakeholders. NDMA issued the National
Guidelines for Preparation of Action Plan –
Prevention and Management of Heat Wave in
2016. These Guidelines were revised in 2017
and again in 2019. NDMA started conducting
annual national workshop. This webinar is 5th
such workshops. NDMA constituted an expert
committee which has helped us to revise the
Guidelines twice.
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He stated that NDMA conducts periodic
review meetings, one meeting before start
of heat wave season and two meeting during
the heat wave season to ensure that states
are taking adequate steps. NDMA launched a
public awareness campaign with the help of
print media, electronic media and social media. In 2020, 23 States had to simultaneously
manage heat have, COVID-19 and multiple
cyclones. NDMA issued specific advisories,
revised do’s and don’ts in light of COVID-19,
launched a massive public awareness campaign and prepared new television commercials. We coordinated with States for preparation of Heat Wave Action Plan.
So far 17 States and about 130 districts have
prepared their Heat Wave Action Plan and 6
States along with many cities and districts
are yet to prepare their Heat Wave Action
Plan. Only 23 States are declared as heat wave
prone states. The main challenge is giving importance to heat wave as a disaster. It is upon
the State governments to consider heat wave
as a disaster and declare a local disaster; so
far 6 States have done it.
He stated that during the heat wave season,
we face the problem of forest fires and fires.
Some of the States are reporting large number of domestic fires and local fires in cities,
towns and rural along with forest fire. We
should ensure that these issues are tackled
adequately this year.
Last year we reported 4 deaths, this year we
should aim at zero tolerance towards heat
wave related deaths. Main challenge this year
will be managing COVID-19 in the absence of
lockdown as well as Assembly elections in five
States during the summer season. There is a
need for State governments and stakeholders to take extra measures to ensure that this
downward trend of reducing death is maintained. We also have a challenge to improve
our warning and forecast. Hon’ble Home
Minister mandated us to include consecutive
hot days, wind speed and night temperature
in our forecast. We should now arrive at a way
of telling people how heat wave will impact
taking into account these review parameters
given by the Home Ministry. This webinar is
organised to collectively find a way to manage
challenges and ensure that this year there is
zero death caused by heat wave. We should
also ensure that heat wave related illnesses
are reduced. So far there is no assessment of
economic losses due to heat wave. We should
also assess the economic impact and evolve
appropriate policy decisions and implementation mechanisms.
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Inaugural address

will be difficult to reduce mortality below 4
people (2020) as we were aided by the lockdown. Hence, mortality reduction will be a huge
challenge this year.
The second is, we have to look at other dimensions of heat wave. The way we calculate heat
wave threshold, the way we take into account
consecutive heat days, day and night temperature, wind speed etc.

Shri Kamal Kishore,
Member, NDMA

Shri Kamal Kishore, Member, NDMA welcomed
all participants from States, different departments, and academic institution working on
the problem of heat wave. He emphasised upon
three points to keep in mind throughout the
discussion as well as in the coming weeks and
months.
While we can take some satisfaction from the
fact that we have consistently reduced heat
wave related mortality in the last 5-6 years, it

The third point is that while our focus over the
last few years has been on reducing deaths,
we have to go beyond saving lives to saving
livelihood. This includes looking at the kind
of impact heat wave has on our productivity,
morbidity and on peoples assets, particularly
livestock. On these issues we have been working with colleagues in VNIT.
It won’t be enough to just focus on short-term
early warning and reducing deaths. The way
we shape out built environment, the way we
build our cities, our houses, our office buildings,
public buildings determines how heat wave
translates into human impact. Hence, we really
need to take a long-term view while working on
short-term issues as well as assessing economic
impacts.
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Technical Session I:

Early warning, forecasting and communication
strategy
Impact based heat wave
early warning

a) Based on Departure from Normal Heat
Wave: Departure from normal is 4.5 °C to 6.4
°C Severe Heat Wave: Departure from normal
is >6.4 °C
b) Based on Actual Maximum Temperature
Heat Wave: When actual maximum
temperature ≥ 45 °C Severe Heat Wave:
When actual maximum temperature ≥47
°C. If the above criteria is met at least in 2
stations in a meteorological sub-division for at
least two consecutive days, then heat wave is
declared on the second day.

Dr Naresh Kumar,
Scientist, IMD

Dr Naresh, Scientist, IMD, pointed out that
heat wave occurs during March to July
mainly over northern India with maximum
frequency of heat wave days in the month of
May. However, the occurrence of heat waves
over Bihar, Rajasthan and U.P. may be more
common during the month of June. Heat
waves generally develop over northwest India
and spread gradually eastwards & southwards
but not westwards (since the prevailing
winds during the season are westerly to
northwesterly). But on some occasions, heat
wave may also develop over any region in situ
under the favorable conditions. Bay Islands,
Lakshadweep, Tamil Nadu, Kerala, Coastal and
South Interior Karnataka are not affected by
heat waves due to the occurrence of maritime
air over these regions.
Presently, IMD issues early warning based
on heat wave. There is a 3-tier structure for
issuing these early warnings at the national,
regional and local level (Figure1).
Criteria for Heat Wave:
Heat wave is considered if maximum
temperature of a station reaches at least 40
°C or more for plains and at least 30 °C or
more for hilly regions.
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c) Heat Wave for coastal stations: When
maximum temperature departure is 4.5
°C or more from normal, heat wave may
be described provided actual maximum
temperature is 37 °C or more.
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Figure 1: 3-tier structure for issuing forecast, warnings

The Forecast Demonstration Project (FDP) for
improving heat wave forecasting was taken up
by India Meteorological Department from year
2017 onward with following details:
•

A detailed heat wave warning bulletin
issued at 1600 hrs IST during FDP period (1
April to 30 June 2020), apart from issuing 4
multi-hazard warning bulletins.

•

Warnings at meteorological sub-division
levels issued to different users like, MHA,
NDMA, SDMA, CS of States, DC/DM
of different districts of States, health
department, Indian Railway, road transport,
media.

•

A colour coded impact-based alert.

•

Seasonal and extended range (upto two
weeks) outlook.

•

District level heat wave warning (up to five
days) by State Meteorological Centre

He also pointed out that a recent study has
been taken up on Heat Wave Hazard Analysis
by using maximum & minimum temperatures,
humidity and wind velocity. The study considers
meteorological data from 296 stations covering
entire country with data on daily maximum and
minimum temperature for the period 1971-2019
for March to June months. Heat wave, severe

heat wave and extremely severe heat wave
was calculated by 90th, 95th& 98th percentile
of temperature for months of March to June
during 1971-2010. The same is also calculated
using IMD criteria. Similarly, hot days, severe
hot days and extremely severe hot days are
calculated for the same period considering
minimum temperatures. In addition, the study
also calculates daily 09 UTC (1430 hours IST)
humidity, wind speed & direction for the same
period on heat wave days. At the end, different
weightage is given to each parameter and
station-wise monthly heat wave hazard analysis
is prepared.
Based on the above study, new services will be
introduced in summer 2021, in which real-time
maximum temperature and heat wave Web GIS
platform map will be shared in the IMD website
(https://mausam.imd.gov.in/). The study will
also generate heat hazard analysis map of all
296 meteorological stations of India. The aim
is to issue impact based heat wave warning
bulletins considering minimum temperatures,
humidity and wind twice a day (0800 & 1600
hours IST daily). All the information generated
will be provided on a dedicated page on the
IMD website.
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Early warning dissemination and communication
strategy for effective preparedness measures
explain the four basic components of the
early warning dissemination: Production,
Communication, Action & Awareness and
Preparedness. He explained that the process
of co-producing the warning messages and
the IEC material should be flexible, inclusive
and collaborative. He had shown several
examples of the IEC material from within
India as well as outside. As per a recent study,
he noted that the information shared in the

Dr. S. C. Bhan,
Senior Scientist & Dy.GM, IMD
Dr. Bhan explained about the early warning
system dissemination, and presentation. He
emphasised on effective dissemination, and
presentation that is an essential element
of an effective Early Warning System. He
mentioned that the current challenge is
to convey warnings, forecasts and other
information effectively to intermediaries
and the end users. He further went on to

material cannot be more than 4 items. He also
emphasised upon the increased viewing of
videos and data consumption and hinted that
the warning messages may be in the forms of
videos.
Dr. Bhan presented preliminary results of
the feedback from IMD website. Most of the
people are dependent on WhatsApp and SMS
to send and receive early warning messages,
weather forecasts and agro-met advisories
(Figure-2).

Figure 2: Most suited and preferred medium of weather forecast based agromet advisory

10
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Technical Session II:

Preparedness planning for heat wave risk
reduction
Issues and Challenges
of Effective Heat Action
Plan and Implementation

Prof. Dileep Mavalankar,
Director, IIPHG

Professor Mavalankar gave the example of
Ahmedabad, Gujarat which witnessed heat
waves with record-breaking temperatures
during May 20-27th –more than 800
additional deaths in one week and more
than 1,344 additional deaths in May 2010.
He highlighted the impact of Heat Action
Plan (HAP) of Ahmedabad 2013, the first in
South Asia, which has helped in reduction in
all-cause mortality, decrease in heat stroke
cases and prevention of an estimated 1,190
(95%CI 162–2,218) average annual deaths
in the post-HAP period (Source: Hess et
al., 2018). It is important that effective
strategy for building resilience of vulnerable
communities is included in HAP. The main
components that may be included in the
HAP are early warning system, inter-agency
coordination, Emergency Response Plan,
public awareness and community outreach,
capacity building of medical professionals,
and reduction in heat exposure and promotion
of adoptive measures. He further pointed out
that effective implementation of HAP 2013
resulted in the drastic drop in heat-related
mortality rate in the city of Ahmedabad.

Early warning system and inter agency
emergency response plan: He suggested
that epidemiological data availability and
transparency plays a major role in preparing
an effective HAP. However, presently in India,
the data available is unreliable when it comes
to recording and analysing total deaths and
causes of death. Similarly, the morbidity
data, for example, hospital admission due to
causes related to heat is not available. A need
is there to establish systems for improved
and real-time health surveillance to track heat
health, especially heat stroke, heat stress, and
temperature in each city and district.
The meteorological data available for a city is
from a single weather station in the outskirts
of the city generally at the airport, thus not
providing accurate data of temperature
within the city which is higher as compared
to outskirts or villages. He cited the example
of Ahmedabad which has only one weather
station near the airport and which does not
accurately capture temperature within the
city. SARAF project of IITM (Ministry of Earth
Sciences) has 10 Stations that are located
within city but they do not provide data for
analysis of heat island effect and have not
published anything on this issue. Access to
meteorological data from IMD is easy but

Challenges of developing and
implementing effective HAPs
11
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from SARAF is highly limited and data sharing
arrangements have to be made easy. The Heat
Island Effect i.e higher temperature in central
parts of cities needs to be understood. It is
also important to characterise heat waves
based on humidity and minimum temperature
at night.
Public awareness and community outreach:
He pointed out that awareness campaigns
which rely on technology such as smart
phones, TV and social media exclude the
poor and vulnerable. It is important to design
awareness campaigns that reach the general
public. Other means like newspapers, TV,
interpersonal communication via ASHA health
workers and NGOs also need to prioritised.
Capacity building of medical professionals:
It is important to differentiate and carry
out early recognition of heat stroke and
treatment to prevent deaths. Unable to
recognise the impact of heat wave on human
health, many doctors do not correlate heart
or kidney failure that leads to death with the
effects of heat wave. Hence, it is important to
build capacity of medical staff for diagnosis,
comorbid factors and increased checkups. The exercises to build capacity may be
repeated time and again.
Reduce heat exposure and promoting
adaptive measures: He pointed out that the
HAP is missing out on large-scale greening
efforts. Also greening interventions are

not evaluated by independent agencies for
measuring long-term impacts on improving
tree cover in cities. Cool roof, one of the most
effective measures against heat wave is not
included in the building code in heat wave
prone states – this needs to be done urgently.
The indoor heat exposure also plays a major
role in reduction of impact of heat waves, but
is hardly given much consideration in the HAP
or the building codes. Other factors like water
shortages during heat waves are commonly
cited in many cities and have to be addressed
in HAP. Clear solutions need to be worked out
for the same.
Many State and city leaders/administrators,
town planners, architects and engineers
do not clearly understand the link between
environment and health. Climate change
which is seen as a global phenomenon is not
easily comprehended as a major factor for
increase in number of heat days or average
temperature. There is no well-staffed
environmental health department at the
national, regional or local level in India. More
research at the local levels is needed to build
evidence and to strengthen the information
system.
Reducing Heat Exposure through Cool Roofs
A roof that stays cool in the sun by reflecting
sunlight (to minimise solar absorption) or
insulating and emitting thermal radiation (to
help dissipate solar heat gain) is seen as an

Figure 3: Major components of Heat Action Plan
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effective measure and cost-effective solution
for reducing heat stress in urban areas.
Benefits of cool roof are the following:
•

Provides thermal comfort by reducing
indoor temperature, protects vulnerable
people;

•

Department and Greater Hyderabad
Municipal Corporation (GHMC) piloted
the cool roofs program focused on 25
low-income households.
•

Improves comfort for homes, schools,
hospitals, and public buildings; enhances
productivity;

In 2017, Ahmedabad Municipal
Corporation (AMC) unveiled a cool
roofs initiative as part of the updated
Ahmedabad Heat Action Plan 2017:

•

•

Extended roof life and reduced roof
maintenance;

Implemented cool roofs using lime paint
in 3000 homes

•

•

In air-conditioned buildings, improves
comfort, reduces cooling demand, money
and energy savings;

Company manufacturing heat reflective
paint donated to paint 10-15 pilot
households;

•

Dedicated IEC materials on cool roofs
were developed to increase community
awareness.

•

In 2019, Telangana circulated the draft
cool roof policy with a target to cover
11,000 sqft in 2021. (Policy to be released)

•

Implemented on a large scale, works to
reduce the Urban Heat Island (UHI) effect.

•

Ahmedabad and Telangana Cool Roofs
Program

•

In 2017 and 2018, the cities of Ahmedabad
and Hyderabad initiated pilot cool roof
programmes.

•

In Telangana, Municipal Administration
and Urban Development (MAUD)

In Ahmedabad through the HAP announced in
2020, the target was set to cool 15,000 slum
roofs and 1000 AMC building roofs. (To be
completed in 2021 due to corona pandemic)
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Local threshold determination and vulnerability
assessment of Heat Related Health Hazards mapping
objectives of the study are:
1.

To conduct vulnerability assessment for
heat wave in four cities of India through
household survey;

2. To explore opportunities and challenges
of heat wave adaptation;
3. To determine temperature thresholds
of heat related health hazards in these
four cities through scientific analysis of
multi-sectoral data on morbidities and
mortalities.

Dr. Lipika Nanda,

Vice President, IIPH, Hyderabad
Dr. Nanda presented the preliminary results
of the study - Vulnerability and Threshold of
Heat Related Health Hazards in four cities
of India. The cities selected are: Karimnagar
(Telangana), Kolkata (West Bengal), Ongole
(Andhra Pradesh) and Angul (Odisha). The

An equal number of 25 samples each were
taken from these 4 towns. The presentation
contained the preliminary results of vulnerability factors, risk perception, coping strategies and threshold analysis for each city.
Indicators used under these heads are given in
Table 1.

Figure 4 Domains studied in this study
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Dr. Nanda explained the methodology used for assessing the threshold for each city. There are
some bottlenecks in assessing the threshold, as the all-cause mortality and heat wave related mortality data is not available for any city. The result for each city is presented below:
Table 1 : Indicators used in the study

Vulnerability factors

Risk perception

Coping strategies

Gender

Cause of increasing heat
waves

Preferred Coping Strategies
(Normal Summer)

Religion

Can heat waves be harmful?

Preferred Coping Strategies
(COVID-19 summer)

Change of income during sum- Most harmful effect of heat
mer
wave

Change in time spent outside

Change of expenditure during
summer

Trend of Temperature and
Humidity

Method for keeping house cool

Roof type

Visited a doctor for heat related illness?

Measures willing to take

Load shedding trends

Workplace coping measures

Houses surrounded by tall
buildings

People’s expectations from
Government during Heat
Waves

Co-morbid conditions

Heat Wave Information and
Sensitisation

Karimnagar:
•

Lower threshold was 40.5 °C (where the
point estimate of Mortality Rate Ratio
crossed Null Value);

•

The upper threshold was 44.3 °C (where
the lower bound of the 95% Confidence
Interval (CI) of the Mortality Rate Ratio
crossed the Null Value);

•

Beyond 38 °C (the median maximum temperature), for each degree rise in ambient
temperature mortality risk rose by 6%;

•

Slight effect of humidity (work under
progress);

•

Significant effect modification by minimum temperature.

The threshold results for other cities are not
yet compiled and analysed. She further explained that the data collection was difficult
keeping in view not just the summer temperatures, but added COVID-19 restrictions. It is
noted that because of these restrictions, the
field work was delayed. The study is on-going
and further analysis and final report will be
submitted later.
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Heat Waves Global Threat: Climate
Change Adaptation and Mitigation
record and eastern Australia was hit too.
Europe experienced heat wave for the
second consecutive year and an early onset
of summer. Droughts and high temperature
occurred in inland South America and parts of
Southern Africa.

Dr Ajit Tyagi,

Former DG-IMD, Member WMO and Advisor
IRADe, New Delhi,
Heat wave has emerged in many parts of
the world as one of the deadliest natural
hazards which has caused more deaths than
all other natural hazards like cyclones, floods,
thunderstorms, lightning. In August 2003,
heat wave in Europe killed more than 70,000
people. In the first six months of 2020,
Siberia experienced a period of unusually
high temperatures, including a recordbreaking 38 °C in the town of Verkhoyansk
on 20 June, causing wide-scale impacts
including wildfires, loss of permafrost and
an invasion of pests. California and Colorado
in USA, experienced their largest fires on

Climate Change (CC) is taking place because
of global warming caused by Green House
Gas (GHG) emissions due to anthropogenic
activities, Aerosols and changes in land use. It
is leading to increase in frequency, intensity
and variability of Extreme Weather Events
(floods, droughts, cyclones, heat waves), sea
level rise, melting of glaciers and resulting
in acidification of seas. The ten-year period
(2010- 2019) was the warmest decade on
record, five-year period (2015-2019) was the
warmest on record, 2016 was the warmest
year, 2019 was the second warmest year on
record and global average temperature in
2019 was 1.1 °C above pre-industrial level
which clearly establishes the increased
warming and climate change linkage.
The mean temperature over India has warmed
from the mid-twentieth century with an
increased rate of warming of 0.15 °C and
0.13°C per decade for the annual mean, max
and minimum temperatures respectively,
between 1986 and 2015. The warming is not
uniform across the seasons, with considerably

Figure 5: Trend in Heat wave days and events
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more warming in the pre-monsoon season
(March–April-May); than in other seasons. The
rate of warming of 0.26 °C, 0.29 °C and 0.20
°C per decade for the pre-monsoon season
mean, maximum and minimum temperatures,
respectively. The heat wave events as well as
days are likely to increase in Representation
Concentration Pathways (RCP) 4.5 and RCP
8.5.

•

•

Building material and design interventions
like green roofs, LEED Building
Compliance and home insulation can
conserve energy and as a result reduce
emissions.

Short term Adaptation
•

Use of Transportation: Encouraging the
usage of public transport and pedestriancycle friendly transit can help reduce
emissions;

Establish Ward Level Early Warning
Systems with communication and
response mechanism;

•

Land Use Change: Focused land use
changes like creating urban forest,
pervious surfaces, community gardens

Raise awareness about risk factors,
symptoms of heat-related illness, and
when and how to seek treatment with
focus on vulnerable groups;

•

Ensure proper functioning of medical,
energy and water systems.

Mitigation measures
•

and rejuvenation of wet lands can
mitigate the warming temperatures;

Developing framework for model Heat Action Plan for
Indian Cities including mainstreaming of heat wave
risk reduction

Prof. (Dr) Rajashree Kotharkar,
(VNIT), Nagpur

Dr. Kotharkar suggested the aim of a model
Heat Action Plan as to provide a framework
for developing plans for implementation,
inter-agency coordination and impact
evaluation of heat wave response activities
to reduce the negative impact of extreme
heat. She explained the intricacies involved
in the nomenclature of various heat related
management strategies – heat wave
management and planning /Heat Action Plan
(HAP)/Heat-Health Action Plan (HHAP).

International standards for the HAP agree on
the following standards:

1.

Agreement on a lead body;

2.

Accurate and timely alert systems;

3.

A heat-related health information plan;

4.

A reduction in indoor heat exposure;

5.

Particular care for vulnerable population
groups;

6.

Preparedness of the health and social
care system;

7.

Long-term urban planning;

8.

Real-time surveillance and evaluation.

In addition, the WMO-WHO joint guidance on
Heat-Health Warning Systems (HHWS) (2015)
describes the following elements:
9.

Weather forecasts of high temperatures
that may also include humidity;

10. A method to assess how future weather
patterns may affect a range of health
outcomes;
11. The determination of heat stress
thresholds for action;
12.

A system of graded alerts/actions for
communication to various stakeholder
groups.
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She further explained the core and subelements needed for the standard HAP:
Table 2 : Core elements and sub-elements for
a standard HAP
Core elements
1. Agreement on
a lead body and
clear definition
of actors’
responsibilities

•
•
•

2. Accurate
and timely alert
systems

•

3. Health
information plan

•

•
•
•
•

•

•
•
•
•

5. Particular care
for vulnerable
groups

•

•
•
•
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•

An HHWS is the weather-based alert
component of a wider HHAP;

•

HHWSs are designed to alert decision-

Sub-elements

•

4. Reduction
in indoor heat
exposure

She gave a comparison of various countries
and their standards for a HAP. Some key
messages were:

A national plan is helpful, but implementation requires regional and
local level components.
It is desirable to have a national coordinating group, including members
from the health department, social services, civil protection and
meteorological services.
Cooperative programmes with the media can help to improve public
education.
The national group has to design the heat plan, coordinate and evaluate
it during and after its implementation.
Heat–Health Warning Systems (HHWS) are instruments to prevent
negative impacts of the thermal environment on health during heatwaves.
The essential and common components of HHWS are:
Identifying weather situations that adversely affect human health;
Monitoring weather forecasts;
Implementing mechanisms for issuing warnings in case such a weather
situation is forecast through the meteorological services.
Communicating the risks of hot weather and heat waves and giving
behavioural advice are recommended elements of a summer heatwave prevention strategy.
As heat waves are likely to occur every summer in different locations
in Europe it is advisable to develop a well-structured and tested
communication strategy for the specific target audiences in advance
of the summer.
The target audience, the means of communication, the contents and
the time the information is to be delivered should be defined.
Passive cooling technologies can be applied to existing buildings while
reducing the cooling demand.
Site layout measures include vegetation, water ponds or moving water,
fountains and shading. Such measures lead to a reduction of annual
cooling demand by 2–8%, and peak cooling demand by 2–10%.
Heat gains at the building envelope can potentially be reduced by sun
shading devices, glazing, ensuring that the building is effectively air
tight, reflective painting of roofs and walls, radiant barriers on roofs
and walls, ventilated roofs, double skin facades and insulation.
Identification and localisation of the most vulnerable population
groups- isolated people, the elderly, the homeless is an important
preparatory measure to strengthen active outreach activities during
the summer season.
It is important to make hospital admissions easier mainly for elderly
people, education and counselling of patients in order to promote
better surveillance.
The setting up of a telephone hotline during the summer period
can help to provide information and advice to any member of the
population.
Emergency resources and coordination with the civil protection
agencies can be activated, if necessary, to move isolated fragile people
to cool places.
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6. Preparedness of
the health/social
care system

•
•
•

7. Long-term urban •
planning
•
•
•
•
8. Real-time
surveillance

•

•

An operational plan on the specific procedures hospitals, clinics,
retirement and nursing homes should adopt before and during the
summer period and during heat waves needs to be defined.
Care homes and residential care need to have guidance and standards
for addressing heat–health, including the provision of a cool room.
During heat waves, hospitals, clinics and health care services need
to have a heat response plan which involves specific clinical care and
health treatments, staff planning and provision of air conditioning to
high risk patients and specific hospital wards.
Adaptation strategies should focus on improving urban planning and
reducing urban heat islands, reducing indoor heat stress.
Increased shading in the urban environment may be achieved through
increased use of green areas as well as using artificial shading devices.
Increased urban albedo may be achieved by using high reflectivity
materials.
Trees can provide solar protection to buildings during the summer
period while evapo-transpiration from trees can reduce urban
temperatures.
The presence of a large mass of water in the urban environment
helps to decrease the air temperature because of convection and
evaporation.
Communication and collaboration between several institutions, groups
and actors are important for an effective health system response to
heat. These groups require timely health data (less than 48 hours) for
monitoring the health impacts of heat-waves and the effectiveness of
the interventions
Adaptation of existing available systems can reduce the cost including
real-time health data monitoring.

makers and the general public on
impending dangerous hot weather and
to serve as a source of advice on how
to avoid negative health outcomes
associated with heat waves;
•

•

The operation of an HHWS includes
weather forecasting, the determination
of whether an “action trigger”, such
as a threshold temperature or biometeorological index value having
significance for health effects;
HHWSs are best developed to suit local
conditions in terms of the data available
for analysing historical heat–health
relationships, weather-forecasting
capacity and human resources dedicated
to running an HHWS.

She discussed the effectiveness of a HHWS
depending upon local population, vulnerability
to heat waves and available resources. The
characteristics of a robust HHWS are:
•

All systems should consider local
meteorology, demographics and urban
structure.

•

If developed within a country, a HHWS
should accommodate all locations
spanning across different climate zones;

•

All systems should be based on thresholds
that are related to actual heat–health
outcomes. HHWS trigger mechanisms
should be geared to the point where
human health actually deteriorates;

•

HHWS nomenclature should be
clearly understood by the public,
local stakeholders and decisionmakers. Thus, on a national level, a
standardised terminology, together with
understandable criteria and messages,
help significantly with communication.

•

All systems should be paired with an
effective notification and response
programme including adaptation and
mitigation plans.

Dr. Kotharkar discussed the framework
for development and sequence of events
within the development of an HHWS. She
enumerated the type of threshold used for
triggering warnings and parameters used
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for early warning in different countries.
She highlighted the metrics of heat-event
determination in a HHWS, which generally
incorporates one of several broad categories:
single-metric, heat budget, synoptic based
systems.
Dr. Kotharkar mentioned that Europe
has the most number of HAPs activated
-35,compared to South-East Asia (5),
Western Pacific (4), Americas (2), EasternMediterranean (1) and Africa (0). She further
compared the detailed HAPs of Victoria
(Australia), California (USA) and Euro Heat
(EU).
In India, she highlighted that the guidelines
issued for combating the heat wave
conditions were updated 3 times in 4 years
of time. National Disaster Management
Authority (NDMA) had issued the first
Guidelines1 in 2016 and ever since organised
annual workshops in the heat wave affected
States.
The salient features of the above mentioned
guidelines are:
•

Establish Early Warning System and
Inter-Agency Coordination to alert
residents on predicted high and extreme
temperatures. Who will do what, when,
and how is made clear to individuals and
units of key departments, especially for
health.

•

Capacity building / training programme
for health care professionals at local level
to recognise and respond to heat-related
illnesses, particularly during extreme heat
events. These training programmes should
focus on medical officers, paramedical
staff and community health staff so that
they can effectively prevent and manage
heat-related medical issues to reduce
mortality and morbidity.

•

1

Public awareness and community
outreach by disseminating public
awareness messages on how to

protect against extreme heat wave
through print, electronic and social
media and Information, Education and
Communication (IEC) materials such as
pamphlets, posters and advertisements
and Television Commercials (TVCs) on
Do’s and Don’ts and treatment measures
for heat-related illnesses.
•

Collaboration with non-governmental
organizations and civil society
organisations to improve bus stands,
building temporary shelters, wherever
necessary, improved water delivery
systems in public areas and other
innovative measures to tackle heat wave
conditions.

In India, there are 7 city level (Ahmedabad,
Nagpur, Hazaribagh, Surat, Gorakhpur,
Vadodara, Vijayawada) HAPs and 10 State
level (Tamil Nadu, Odisha, Andhra Pradesh,
Haryana, Telengana, Uttar Pradesh, Rajasthan,

National Guidelines for Preparation of Action Plan-Prevention and Management of Heat Wave, 2019-NDMA,

New Delhi (updated)
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Gujarat, Karnataka, Kerala) HAPs prepared/
under process. After explaining the key
aspects of Ahmedabad HAP and Nagpur HAP,
Dr. Kotharkar went on to give salient features
for National HAP.
Key Components of the Heat Action Plan:
•

•

•

To monitor climate conditions and
initiating an Early Warning System and
Inter-Agency Coordination to alert
stakeholders of predicted high and
extreme temperatures.
Building public awareness and increasing
community outreach to communicate
the risks of heat waves and implement
practices to prevent heat-related deaths
and illnesses.
Special efforts will be made to reach
vulnerable populations through interpersonal communication as well as other
outreach methods which include posters,
brochures and information sheets etc.

•

Identifying vulnerable populations and the
health risks specific to each group.

•

Developing effective strategies, agency
coordination and response planning that
addresses heat-health risks.

•

Heat Health Information Surveillance
System—to monitor and assess the
impact of heat waves on human health.

•

•

preparing and implementing a Heat Action
Plan. They are:
•

Limited knowledge of hotspot mapping
and heat vulnerability.

•

Current Action Plans are based on crisis
oriented approach and do not focus on
establishing scientific knowledge or
evidence based assessment.

•

Availability of weather data on a
transparent platform visible to public and
all stakeholders.

•

Lack of robust heat surveillance system
and validation of health surveillance data.

•

Existing HAPs are static and disaster
oriented, there is a need to mainstream/
integrate the Heat Action Plans in urban
policies and at the same time HAPs need
to be flexible or dynamic in nature.

•

Limited knowledge of city/region specific
heat stress as it varies considerably during
severe heat waves.

•

Development of locally relevant
thresholds- city/region specific and
absence of percentile based definitions
instead of empirical values.

•

Lack of awareness and sensitisation to
address HW risks.

•

Missing evidence of heat risk on the
working population exposed to extreme
heat conditions.

Capacity building among health care
professionals to recognise and respond to
heat related illnesses, particularly during
extreme heat events.

She proposed the way forward as following:
•

Reducing heat exposure and promoting
adaptive measures by launching new
efforts including mapping of high-risk
areas, access to potable drinking water
and cooling spaces during extreme heat
days.

Emphasise on the importance of longterm planning actions as well as pre-alert
levels by local authorities and the health
sector.

•

The variables that trigger the warnings
should present a clear link with the impact
under consideration (i.e., mortality rate,
productivity losses). Therefore, the effect
of all relevant meteorological variables
for heat stress (including minimum and
maximum temperature, humidity, wind
speed, solar radiation) should be taken
into account.

•

The optimal index to use strongly depends
on the purpose of the warning. The

•

Collaboration with non-governmental
organisations as a means to expand
outreach and communication with the
most vulnerable communities.

•

Evaluating and updating the Heat Action
Plan regularly.

However, there are some gaps identified in

21

Proceedings of National Webinar on Heat wave Risk Reduction – 2021

combination of several indices and/or
different user-tailored thresholds needs
to be considered to ensure an effective
warning system.
•

The thresholds of the warning indicator
should allow for short-term (throughout
the year) and long-term (under a warmer
climate) adaptation to heat.

•

The thresholds should be based on a
probability (risk) approach, i.e., they are
set by considering the probability of
exceeding certain mortality thresholds
rather than an absolute number of deaths.

•

Good coordination between the
meteorological agency and health
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ministry or agency is necessary. Heat
health warning systems should speak with
“one voice”.
•

Educational and communication
strategies are very important to raise
awareness of the hazard, so that the
population is prepared when a heatwave
occurs.

•

The regular evaluation of the
effectiveness of Heat Action Plans and
associated interventions is advisable. The
revision might include, in the long-term,
the effect of changes in city architecture,
such as including building passive systems
and more green spaces.
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Technical Session III:

Sharing of state experiences and Capacity Building
Heat Wave Risk
Reduction in State of
Bihar

In the State of Bihar, number of heat waves
and hot days are increasing over the decade.
The government has undertaken many
pertinent steps to address the heat wave
conditions. Shri Ramachadradudu presented
actions taken by the State to manage heat
wave impact and to ensure no lives are lost.
Relief Operations and activities undertaken
during heat waves in Gaya
i. Awareness Programme
•

Intense awareness programme was
undertaken at block level, Panchayat
level through mike announcement,
banners and posters.

ii. Section 144 and other operations related to
administration -

Shri M. Ramachandradudu,
Additional Secretary, Bihar
In 2019, India had a severe heat wave season.
As a result of hot temperatures, more than
107 people died in the State of Bihar. Beside
mortality, heat waves may affect general
well-being and livelihood of public. Looking
at the current scenario, effective response is
important for saving people’s life and health,
besides evolving strategies for future risk
mitigation and management of heat wave
conditions.

•

Section 144 of the Code of Criminal
Procedure (CrPC) was imposed in Gaya
District;

•

Three Administrative teams were
formed at Anugrah Narayan Magadh
Medical College

•

Formation of new ward in the hospital;

•

Installation of AC, Air Cooler and Fans
in Anugrah Narayan Magadh Medical
College;

•

Formation of Help Desk at the hospital;

•

Officials of the level of Additional

Figure 6 : Number of Heat Waves in Bihar
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Collector were deployed for daily
monitoring of situation;
•

Restriction was imposed on working
of labourers since 17 June 2019 at the
whole district level from 11am till 4pm;

•

It was ordered that no work will be
done post 10:30 AM in Gaya;

•

Any cultural programme was restricted
from 11am till 4pm at open space in all
blocks of Gaya.

iii. Availability of drinking water at affected
areas
•

•

•

In the city of Gaya, 82 affected areas
were provided with 35 tankers. Also,
relief materials and drinking water
were supplied through 122 drinking
water facilities and VAT.
In Nagar Panchayat of Bodhgaya, 5
tankers and 20 drinking water facilities
were providing service continuously
along with 4 mobile drinking water
facilities. In the block of Sherghati and
Tekari, water and drinking water was
supplied through tankers and drinking
water taps.
In villages of Gaya, water was supplied
through 161 tankers. In this fiscal year
a total of 525 new hand pumps were
installed. A total of 1,438 hand pumps
have been installed and 3,020 hand
pumps have been repaired.

iv. Distribution of ORS solution to all the
passengers and rickshaw pullers at all the
Chauks.
v.

A compensation of Rs. 4 Lakhs to the kins
of heat stroke victim was declared.

vi. Installation of additional beds and hiring
of additional doctors and paramedical
staff.
vii. Monitoring teams were established at all
blocks and circles of Gaya.
viii. Formation of monitoring teams with
Block Development Officer, Circle
Officers and Chief Medical Officers was
done.
ix. Restriction of labourers to work during
day time.
x.

Under Section 144 of the Code of
Criminal Procedure (CrPC), all the
government and private development
workers were restricted to work from 11
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AM till 4 PM in all the blocks of Gaya.
xi. It was observed that most of the affected
family belong to BPL category and
people staying in pakka houses are more
affected than kutcha houses.
Following action plan is envisaged for 2021
i. District Collector to use various forms
of media for information dissemination
regarding heat wave:
•

Local TV ads;

•

Pamphlets, posters, hoardings in all
local languages;

•

Local newspapers;

•

Radio jingles;

•

WhatsApp & other social media.

ii. The BSDMA under the Disaster
Management Division (DMD) to carry out
programmes for orientation and training
of stakeholders like the hospital staff,
District Disaster Management authority
officials about their role in combating
heat wave.
iii. The health department to impart training
to hospital staff, ASHA workers, Para
-medical staff.
iv. Close coordination with IMD Officials in
affected regions.
v. Undertake long term measures –
afforestation, more drinking water spots,
public shelter spots.
vi. Change in school timings – No school at
noon & change in corporate timings.
vii. Change in working hours for labourers
under government schemes –MGNREGA.
viii.Markets to be closed from 12pm to 4pm
in the afternoon and permanent roof
structures to be constructed in market
places for salesmen.
ix. Sprinklers for cool mist on railway
platforms.
x. Ice bags made available at all PHCs.
xi. Rain Water Harvesting should be made
compulsory.
xii. Use of light colours in government
buildings, schools, offices and housing
societies
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State Experience:

Heat Wave Present Activities and Future Plans
at State Emergency Operations Center
in terms of collecting death reports from
medical and health departments, finalising
the daily consolidation reports, preparing
PPTs and documentation.
He further explained the process of preparing
heat wave alerts (Figure 7) and dissemination
of the information to various government
authorities and stakeholders. He gave graphic
examples of the early warnings sent to various
government agencies (Figure 8). These maps
include Mandal

Dr. M.M. Ali, Scientist,

Andhra Pradesh State Disaster Management
Authority
Dr. Ali explained the actions taken by the
State of Andhra Pradesh. He said that pre
heat wave measures are taken from January
to February of each year and during heat
wave measures are taken from March to
June. Dissemination of this information is
done through various modes such as email,
WhatsApp, Telegram, phone calls, bulk SMS
(through BSNL) and press notes. Post heat
wave activities are taken up during July

level spatial patterns of present day observed,
24-hour and 48-hour forecasts of the heat
wave and
human comfort indices.
Dr. Ali informed the gathering that the State
of Andhra Pradesh had organised 1,57,847
awareness programmes to prevent heat
wave impact, in which 25,89,334 community
members participated in 2019. However due
to COVID-19, the programmes conducted in
2020 were relatively less. A total of 53,432
shelters in 2019 and 3980 shelters in 2020
were provided in all the 13 districts of Andhra

Figure 7: Daily process - 24/48 hr lead time forecast
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Figure 8 : Spatial maps showing heat wave and discomfort index of Mandals of AP

Pradesh with the help of local Panchayat /
Municipality Offices, NGOs, voluntary
organisations and other departments. The
activities of minimising the heat wave impact
included chalivendram (water distribution
centre), and camps held at 62,228 locations in
13 districts.
He provided some suggestions to reduce the
impact of heat wave:
•

Demand for the forecast should come
from the public;

•

To develop this confidence in the public,
predictions should be precise;

•

Weather Research and Forecast (WRF)
should include WRF-Heat similar to WRF
- Chem;

•

Use of AI techniques to be developed
using model output and remote sensing
observations;

•

Generate more awareness among public;

•

Reaching the people through school
children by including a heat wave chapter
in the school curriculum;

•

Implement the NDMA directive given to
the BSNL and private mobile operators
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to send the SMS free of charge during
disasters;
•

Utilise Indian Meteorological Society (IMS)
local chapter services;

•

Role of media in increasing wider
publicity;

•

Active role to be played by Municipal
Administration and Panchayati Raj & Rural
Development Departments;

•

Convert heat wave prone belts to green
belts.

He continued the presentation to give
suggestions for reducing global warming and
explained the outreach of the APSDMA and
the future plans to reduce the impact of heat
wave. Some of these suggestions are:
•

Encourage usage of natural light instead
of electricity;

•

Use green building concept;

•

Conserve energy by using sustainable
resources like solar energy, wind energy,
tidal energy, wave energy and Ocean
Energy Conversion Projects.
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Experience of Bihar
Rural Fire Safety and
Mitigation Plan

deaths, standing crops, harvested crops
and animals. The most important causes of
the fire were: cooking in afternoon, strong
westerly wind hours, carelessness in cooking,
loose/overheated high tension lines, the
sparks from thrashers and the usual bidi.

Fire mitigation plan:
Addressing the Challenges
Securing water for tenders: With
disappearing ponds and receding rivers,
getting water for fire response was

Shri Paras Nath Rai,
Member, Bihar State Disaster Management
Authority
Fire incidents occur in summers due to high
temperatures and hot, dry, westerly wind. In
year 2016, Bihar was the worst year for rural
fires which killed 156 people. Large tracts
of standing crop and slums were severely
affected by the fires. Apart from loss of

inadequate. Hence, the government decided
to provide facility to draw water for fire
enders in piped water programme “Har
Ghar ko Nal Ka Jal” in each village. Mukhia/
Panchayat leaders were roped in to source
water from private tube wells. Further, police
stations made necessary arrangements to
draw water for the fire tenders in their water
supply system. Similarly government tube
wells were asked to provide water.

human lives, the fires caused economic loss
to farmers. The economic loss could not be
calculated. The State government announced
a programme under which there will be fire
tender in all 860 rural fire stations.

Number of Rural Fire in Bihar
In order to reduce the impact of these fires,
priority areas and reasons were identified.
Firstly, the disaster is basically rural as 85%
of cases happened there. The communities
mostly impacted were temporary habitationsjhuggi jhopri responsible for most human

Optimum number of fire tenders: The
multiple number of fire incidents on several
days and that too in locations far off,
necessitated prepositioning of tenders
close to the vulnerable villages to reduce the
response time.
The availability of tenders was sought to
improve by making suitable amendments
in Chief Minister Regional Fund, making
provision for purchase of tenders by MLAs
and MLCs.

Table 3 : Rural fire incidents in Bihar
2015

2016

2017

2018

6144

10937

6561

8096

NUMBER OF DEAD PERSONS

55

156

37

62

NUMBER OF INJURED

126

346

206

--

NUMBER OF DEAD ANIMALS

742

3087

1162

1209

3587

8475

3204

--

TOTAL NUMBER OF FIRE INCIDENTS

NUMBER OF RURAL FIRE
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Timely action: Fire mitigation requires prompt

•

Power lines- Energy;

and timely action. The government undertook

•

Medical support along with tender-Health.

various measures to ensure direct/prompt
communication between the incident location
and the fire station. For this purpose, fire
stations/tenders were provided with a mobile
phone. The phone numbers were widely
circulated and publicised through TV, leaflets
distributed during mock drills/visit, letters
issued from DG, fire HQS. The fire tenders were
also prepositioned in the “hot spots” which
are located away from the station. Constant
reporting and monitoring was undertaken to
ensure institutional arrangements are effective.
i. Multi-institutional arrangements were
developed and roles and responsibilities
assigned as
follows:
•

Water-payment from private sources-DMD;

•

Water for tenders in pumping stationsPHED;

ii. Empowerment of local government: The
process empowered the local government
as they were responsible for identification
of extremely vulnerable areas, procuring
water from private sources, incident
reporting, running the IEC campaign, mock
drills for slum areas and farmers, record
keeping/training of thrasher operators and
logistics for fire station staff and tenders.
iii. Implementation schedule: Monthly activities
were developed and circulated. From
January to April, intensive awareness and
capacity development programmes for slum
dwellers, farmers, livestock owners and
thrasher operators were conducted. Other
steps including prepositioning of tendervulnerable Panchayats, preparing route chart
and water management were listed out. All
government personnel at local level were

•

Hydrants in fire stations-HOME;

•

Water availability in PS- Police Building

House Office (SHO) etc. Regular visits to

Corporation;

districts were made to popularise the Plan

•

Government tube wells- Minor Irrigation;

among the government and the Panchayat

•

Funds for maintenance of vehicles –DMD;

•

Drivers on contract basis-home and DMD;
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involved - revenue officials-CO, Station

institutions for implementation of the plan in
meetings with DM, SDO, CO, MUKHIYAS.
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Concluding remarks and future course
of action (Road Map)
and SDMAs to initiate capacity building
programmes.
d) AS (PP) stated that what emerged
from the presentation of Dr. Rajashree
Kotharkar is that they need to prepare
some templates for the districts, talukas,
State government and local municipalities
to prepare their Heat Action Plan.
Another aspect which emerged from
the sessions is that we have to go
down below the districts, talukas, and

Dr. V. Thiruppugazh,
Additional Secretary (Policy & Plan), NDMA

municipalities to the villages.
e)

requested to share Bihar Rural Fire Plan

Dr. V. Thiruppugazh pointed out action points

with other States or with NDMA for

which emerged from webinar:
a)

IMD is working on the new parameters for
heat wave warning as per the direction

circulation among the States.
f)

project approved from the Government

includes consecutive heat days, wind

of India for Common Alert Protocol.

speed, night temperature as well as

Utilising the Common Alert Protocol,

humidity. These parameters will be

SMS warnings will be sent not only for

included in the warnings given during

heat wave but for all other calamities as

2021 heat wave session.
rework IEC design, communication and
messages based on the approval of the
Working Group members.
c)

Symptoms and remedies- Dr. V.
Thiruppugazh stated that giving the
symptoms and remedies to newspaper
is not sufficient, we should give it in the
form of television commercial. Topics

With regards to SMS warnings, AS (PP)
informed that NDMA recently got a major

given by Hon’ble Home Minister, that

b) He proposed to form a committee to

Shri P. N. Rai, Member, Bihar SDMA was

well.
g)

We can request the cities, districts and
towns to record all-cause mortality and
all hospital admissions and publicise
that during the summer which will help
capture excess mortality and compare
that with the averages of last five years.
This will help hospital admission and
determine all-cause mortality.

which should be included are different
methods of cooling, cool roofs etc.
Another aspect which emerged from the
presentation is that capacity building of
police should take place. It is proposed to
write to the DGPs of State governments
and also to the Commissioner of Relief
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