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“Rajya ke khajane par aapada prabhaviton ka pahala hak hai”
— Shri Nitish Kumar, Hon’ble Chief Minister, Bihar

nspired by the same motivation, Bihar State Disaster Management Authority

proactively initiated different hazard mitigation programmes in the state considering

the potential disastrous hazards for the state in collaboration with stakeholders. The

present ‘Heat Action Plan’ is the outcome of a consultative process of concerned
stakeholders and experts with the expectation that the state would be able to minimize the
consequences of heat on people and other objects in the community and would execute
long term mitigation programme.

At the outset, BSDMA and the DRR community would like to extend their sincere
gratitude to the Hon’ble Chief Minister, Bihar, for his guidance and direction towards
strategizing the disaster risk reduction plan for the state intime. Development Partners
(INGOs/ NGOs) present in the state are contributing wholeheartedly to make the state a
safer place for the people and to achieve the DRR goal to make Bihar a ‘Resilience’ state.
BSDMA would like to thank them for their tireless effort. UNICEF Bihar Field Office has
always shouldered BSDMA and the Government of Bihar in framing policies and plans for
Disaster Risk Reduction having diverse, international context here for local context too.

BSDMA is very thankful to the Indian Meteorological Department, Bihar Office, for their
contribution and technical input in the action plan. BSDMA would like to compliment the
state department officials who contributed and defined their roles to combat and minimize
the impact of heat in the action plan such as; Health Department, Education Department,
Rural Development Department, Minor Water Resources Department, Public Health
Engineering Department, Animal Husbandry and Fisheries Department, Social Welfare
Department, Fire Services (Home Department), Municipal Corporation/ ULBs (Urban
Development Department), Energy Department, Department of Environment and Forest,
District Disaster Management Authority and Disaster Management Department.

The State Disaster Management Authority hopes that the state ‘Heat Action Plan’ would
guide the stakeholders and suggest actions to contribute to the ultimate goal, to become a
‘disaster resilient state’.
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ith global temperatures on the rise, the instances of adverse impact of heat
waves are increasing in India. According to a report of the Ministry of Earth
Sciences, Government of India (Gol), there were 34 days of severe heat
wave on an average during the period 1961-1970. The figure increased
to 48 severe heat wave days during 1991-2000. However, there is a sharp increase in
figures during the period 2001-2010 with the number of severe heat wave days peaking
up to 98. With each year in the current decade registering a warmer weather, it may
be fast racing towards becoming the warmest decade so far. The India Meteorological
Department (IMD) had declared 2016 as the warmest year ever recorded since 1901. In
the weather outlook on heat waves in 2017, IMD forecasted the year 2017 to be warmer
than 2016.

Heat wave in India is turning out to be deadly with over 4,620 recorded deaths caused
by severe weather condition in the last four years (2013—2016). According to the Ministry
of Earth Sciences, Gol, in 2016, nearly 1,600 people died in India due to erratic weather
conditions, of which 557 casualties were due to severe heat wave. The year 2015
witnessed 2,081 deaths due to severe heat wave while 549 people died in 2014. In 2013,
the severe heat wave conditions killed 1,443 people. The figures, however, are much
more across the country as causes other than the direct reasons like heat stroke and
dehydration are seldom accounted for.

Heat waves highly impact various sectors including health, education, agriculture,
ecosystems and economy. The health impacts of heat waves typically involve dehydration,
heat cramps, heat exhaustion and/or heat stroke. Poor farmers and daily wage labourers
who are engaged in agriculture, construction and transportation sectors, are the worst-

hit as their profession demands them to work in the sun for most part of the day. Other
impacts due to heat waves could be crop failures and power outages due to excess
consumption.

Cities and urban areas experience higher levels of heat exposure than surrounding rural
areas, due to the ‘urban heat islands’™ effect whereby temperatures in urban areas are on
an average 3.5-12°C higher than those found outside city limits.? Human activities and the
heat trapped in concrete buildings prevented cities from cooling down as fast as the rural
areas.

Bihar is no exception; it has been facing unusual heat wave conditions during summer
season since 2005. The Disaster Management Department, Government of Bihar (GoB),
has been issuing heat wave advisories to concerned departments and districts since the
year 2015 to deal with the adverse impact of heat waves. The ‘Bihar Heat Action Plan’
prepared under the mandate of Section 18 (2)(h), Disaster Management Act, 2005, by
Bihar State Disaster Management Authority (BSDMA) will further strengthen the state
government’s commitment to address the adverse impact of heat wave conditions in

the state and provide a guideline to the concerned departments and DDMAs/District
Administrations to make endeavours for reduction of disaster risk caused by heat waves.

1. An urban/metropolitan area that is significantly warmer than rural areas surrounding it.
2. Wong K, Paddon A, Jimenez A (2013) Review of World Urban Heat Islands.
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1.1 Introduction

Heat wave has emerged as one of the major severe weather hazards in recent years causing
more number of deaths than floods and cyclones in India. Climate change and rising temperatures
are likely to increase the frequency and severity of extreme heat waves in the coming years.
Globally, the year 2016 was the hottest year on record in the century, surpassing the record

set in 2015. The heat wave seasonal outlook announced by the IMD for the year 2017 stated
that it would be warmer than the previous years. Every year, India experiences severe heat
waves during summer, but over the last few years human casualties have been abnormally
high. Most of the deaths happened in the states of Andhra Pradesh, Telangana, Punjab, Uttar
Pradesh and Odisha. Bihar too is feeling the impact of increased intensity and incidence of heat
waves that would have a devastating impact on human and livestock health — both illness and
deaths. Unfortunately, the documentation of adverse impact of heat waves on livestock is highly
inadequate.

The World Meteorological Organization (WMO), in its statements on global climate during 2011
and 2012, has indicated that the global temperatures are on the rise. Heat-wave conditions are
projected to intensify and for longer duration in most land area in the 21st century. This would
directly affect the communities, depriving them of their livelihoods through extreme changes in
high temperature and rainfall patterns. This would also be reflected in the increased frequency
and intensity of hazards such as floods, cyclones, droughts, fire, unseasonal rains and hailstorms,
causing loss of lives to human and livestock and extensive damage to livelihoods, crops and agro-
rural economy.

The extreme temperatures combined with high humidity and resultant atmospheric conditions
adversely affect people living in warmer climates leading to physiological stress, and sometimes
even death. The extreme and uncomfortable hot weather can impact human and animal health
and also cause major disruption to community infrastructure such as power supply, public
transport and other essential services, and increased incidents of fire mostly in the slums and
rural areas.

Heat wave is also called a ‘silent disaster’ as it develops slowly, killing and injuring humans and
animals nationwide. Higher daily peak temperatures of longer duration and more intense heat
waves are becoming increasingly frequent globally due to climate change. India, and Bihar in
particular, is feeling the impact of climate change in terms of increased instances of heat wave
with each passing year.

In a press release dated 27 March 2017, the IMD had predicted that the temperature and heat
wave conditions over some parts of northwest, west, and central India would lead to heat

wave conditions under the influence of prevailing winds and clear sky conditions with the rise

in maximum and minimum temperatures above 4°C—-5°C. According to the IMD, temperatures
across the country was expected to be up to 1°C above normal in the summer of 2017 (March to
May) except in the northwest where it was expected to be even more. (Source- Press release of
IMD dated 27.03.2017)

The rising number and severity of heat wave-related incidents in the country prompted the IMD to
mull over issuing heat wave alerts, nearly 20 days in advance.

Though the agency has been issuing heat wave warnings for the last two years, the lead time

is just two to three days prior to the event. IMD is engaged in creating a new set-up, which is
expected to be operational from the summer of 2018 and benefit planners, policy developers and
the public at large.

Bihar Heat Action Plan
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1.2 Definition of heat wave

The IMD classifies the heat wave as a condition when temperatures are 4.5—6.4 degrees above normal. For
areas in the plains, heat wave conditions are said to exist when the maximum temperature is consistently
more than 40°C. A temperature above 42°C is equivalent to having 102°F fever, which is where the body’s
resistance starts breaking, making human life most vulnerable.

As per IMD Forecasting Circular No. 5/2015(3.7) to declare heat wave, the following criteria be met at least
in two stations in a Met. Sub-division for at least two consecutive days then heat wave will be declared on
the second day.

There will be no harm to the human body if the atmospheric temperature remains at 37°C. Whenever
the atmospheric temperature increases above 37°C, the human body starts gaining heat from

the atmosphere. If humidity is high, a person can suffer from heat stress disorders even with the
temperature at 37°C or 38°C.

1.3 Criteria for occurrence of heat wave conditions

(as defined by India Meteorological Department)

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.

l. Based on departure from normal
a.Heat Wave: Departure from normal is 4.5°C to 6.4°C
b. Severe Heat Wave: Departure from normal is more than 6.4°C

1. Based on actual maximum temperature
a.Heat Wave: When actual maximum temperature 2 45°C
b. Severe Heat Wave: Departure from normal is more than 2 47°C

Bihar Heat Action Plan



1.4 Heat wave scenario in Bihar

The Indian State of Bihar has been traditionally vulnerable to hydro-meteorological disasters, with
north Bihar being highly flood-prone and south Bihar being highly drought-prone. The northern and
southern regions of Bihar have been assessed to be most vulnerable to climate changes in the Indo-
Gangetic plains, owing to high exposure, high sensitivity and low adaptive capacity of people (Sehgal
et al. 2013). Weather-related extreme conditions such as occurrences of heat and cold waves, floods,
droughts, cyclonic storms etc., have been recurrent phenomenon that affect more than 45 per cent of
the geographical area of the state (Economic Survey, 2014). Frequent disasters striking Bihar are often
attributed to the state’s ever increasing population (103.8 million). The state's growth rate (25.42 per
cent per decade) and density (1,102 people per km), has made it the second most populous state in
India (Economic Survey, 2014).

Since time immemorial, Bihar continues to sizzle under intense heat wave conditions during the
summer which has now intensified over a period of time. In Bihar, the temperature is recurrently soaring
with each passing year with intermittent dip in mercury during a few days at several places, including
the capital city, Patna.

——————— Figure 1: Highest maximum temperature (°C) ever recorded smmmmm oy
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"""""" Figure 2: Mean maximum temperature (°C) — May I
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——————————— Figure 3: Mean minimum temperature (°C) — July S
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During the summer of 2017, several districts in Bihar were in a race for the hottest place in Bihar with
increased maximum temperature at and above 40°C. However, due to western disturbances in the
months of mid-April and early May, the average temperature dipped by 4°C. The IMD has observed that
the year 2016 was the warmest year ever recorded since 1901, globally as well as in India.
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1.5 Heat wave vulnerability mapping of Bihar

The assessment of geographic variability in heat wave vulnerability forms the basis for planning
appropriate adaptation strategies. A joint study conducted by researchers from Indian Institute of
Public Health (IIPH), Gandhinagar, Gujrat, and international organisations (funded by a seed grant
from RAND’s Center for Asia Pacific Policy) have a scribed the Heat Vulnerability Index (HVI) of all the
640 districts of India based on demographic, socioeconomic, and environmental vulnerability factors.
(The Study report published in International Journal of Environmental Research and Public Health

is attached at Annexure-7). It was based on combined district level 2011 Census, health reports and
satellite remote sensing data.

The vulnerability categories have been distributed as under:

High Normal = | ow Normal =
Category 3 Category 4

N 7

High =
Category 2 ‘

l ow =
a Category 5

HeAt W Ave
vul Ner ABility

CAtegorie S

very High =
Category 1

&) verylow=

Category 6

The concluding results show that 10 districts (4 in Madhya Pradesh, 2 in Chhattisgarh, 1 in Pakur
district of Jharkhand and 1 each in Odisha, Rajasthan, and Guijarat), i.e., most of them in central India,
have an HVI score of ‘very high’ (>2SD). Fortunately none of them are in the state of Bihar.
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District name

Khagaria
Jamui
Purnia
Banka
Nalanda
Sitamarhi
Madhubani
Lakhisarai
Sheohar
Sheikhpura
Darbhanga
Muzaffarpur
Arwal

Araria
Katihar
Aurangabad
Saharsa
Jehanabad
Begusarai
Madhepura
Kaimur (Bhabua)
Bhagalpur
Gaya
Kishanganj
Vaishali
Purbi Champaran
Samastipur
Bhojpur
Pashchim Champaran
Nawada
Supaul
Buxar
Munger
Patna
Gopalganj
Siwan
Rohtas
Saran

Bihar Heat Action Plan

HVI

3.990391
5129427
3.752317
3.580726
1.324439
3.051866
1.409994
2.678371
1.696158
2.083973
1.30841
0.6240083
0.7589166
2.661856
3.059709
1.538268
2.74688
1.061806
1.970911
2.955544
1.962463
1.775221
3.302318
2.423489
0.1064987
1.781282
1.856736
1.350338
2.630553
2.962188
2174682
0.8800796
0.5540226
0.4828528
-1.568363
-2.311099
0.0298982
-1.603755

The HVI and its category for 38 districts of Bihar is shown in the following Table:

HVI category
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The HVI category for all the 38 districts of Bihar has been indicated in the following

map of Bihar.

Figure 4: Map showing HVI category in Bihar
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By perusal of the above map, the HVI numbers bring out an interesting interpretation. Majority of the
districts in Bihar (29) fall under ‘High Normal’ category which is considered dangerous. Four districts
are in ‘High’ category, while five are in the 'Low Normal' range. The ‘Low Normal’ districts are more
affluent than the rest of the districts of the state. Similarly ‘High’ category districts face all kinds of
vagaries of the nature. Therefore, throughout the year, they fight to survive against various disasters

rendering them more vulnerable to heat waves than the other districts.
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1.6 Distribution of heat stroke deaths in Bihar

The National Crime Records Bureau (NCRB) compiles data on states/UT-wise distribution of accidental
deaths by sex and age group due to natural causes such as avalanche, cold and exposure, cyclone/
tornado, starvation/thirst, earthquake, epidemic, flood, heat stroke, landslide, lightning, torrential rains
and other natural causes. The demographic distribution of deaths of males, females and transgenders
caused by heat stroke in Bihar from 2001-2014 is listed in the following Table:

Table 1: Deaths caused by heat stroke in Bihar from 2001-2014

Year

2001

2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

2012
2013
2014

TOTAL

Male
upto
14
years

N A O OO O N N OB

—_

N N N o ©

Male
15-29
years

- N © O DN

o W

Male
30-44
years

22

19

13

14
16
15
36
13
52

230

Male
45-59
years

1
4
1"
1
19
9
14
6
8
15
16
47
22
26
209

Male
60
years
and
above

5
3
10
3
12
15
7
5
8
16
14
28
14
18
158

Total
Male

31
12
59
19
56
40
46
18
37
67
62
124
60
107
738

Female
upto 14
years

- O O

N N

Female
15-29
years

w o N N W

o ~ O

N NS

38

Female
30-44
years

N W N W W N ©o©

55

Female
45-59
years

A B N O WO N DA N ®

63

Female
60
years
and
above

1

11
6
23
13
2
73

Total
Female

16
10
1
13
12
12
12
10
9
28
24
42
25
24
248

Total
Trans-
gender

Grand
Total

47
22
70
32
68
52
58
28
46
95
86
166
85
131
986

Source: National Crime Records Bureau (NCRB)

The above Table shows 986 deaths due to heat stroke in the state from 2001-2014. Large number of
deaths was recorded in the years 2005, 2010, 2011, 2012, 2013 and 2014, with 166 and 131 deaths in
the year 2012 and 2014 respectively. Over the years, high death toll can be seen in the 30-60 years

age group of males and females. The total number of male and female deaths due to heat stroke in

Bihar is indicated in the graph below.
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Figure 5: Graph showing total number of male and female deaths due to

heat stroke in Bihar

Distribution of heat stroke deaths in Bihar
from 2001-2014
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Source: India Meteorological Department, Patna Office, Bihar

1.7 Initiatives for developing HAP

i. Inview of the disastrous nature of heat waves and soaring temperature throughout the state, the
Hon’ble Chief Minister called a high level meeting on 29 April 2017 to review the action taken by the
concerned departments to combat the adverse impact of heat waves and resultant fire incidents
and drinking water crisis. He encouraged the Bihar State Disaster Management Authority (BSDMA)
to formulate a Heat Action Plan (HAP) for the state of Bihar as a whole.

ii. Accordingly, a workshop was organised by BSDMA on 5 May 2017 to consult with the concerned
government agencies/departments/DDMAs and other stakeholders and experts to chart a
coordinated multi-agency approach to the state/district’'s management of heat waves. Since the
state has a well laid out SOP on responding to fire incidents and tide over drinking water crisis —
the two consequential adverse impacts of soaring temperature — articulation of the coordinated
action to combat heat waves would usher an era of concerted effort to safeguard people from
all disastrous consequences and manifestations caused by scorching heat during the summer
season. Thus, this HAP reflects the desire of the state government to protect its citizens from
adverse impact of heat and eventually build a resilient Bihar.

Thus, in the context of Bihar there is a greater and urgent need, not only to mitigate the impact of
extreme heat, but also adapt to the changing norms of temperature in a way that it gets embedded into
all the planning and monitoring systems. There are many national and international examples to learn
and adopt from. Such plans have commonly emphasised, inter-alia, the need for strong institutional
role to drive planning, collaboration (among all actors at different levels) and implementation, real-
time surveillance and early warning systems (EWSs), and mass education on preventive and adaptive
behaviour. These can be further broadly divided into pre, during and post event with each period
having short- and medium-term strategies to mitigate impacts and long-term strategies to transform
and adapt.

Successful implementation of HAP would require coordinated action between many diverse
stakeholders, government agencies/departments and DDMAs/District Administration. With the forecast
of an extreme heat wave by the IMD, this HAP will be implemented.
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2.1 Objective

The objective of the HAP is to prepare and protect the people of Bihar from the potential harm of
heat wave. The HAP provides a broad framework for implementation, coordination and evaluation of
extreme heat preparedness, mitigation and response activities to be carried in Bihar that reduces the
adverse impact of extreme heat.

The following are the rationale for the preparation of HAP for Bihar:

2.2

The HAP will address the heat wave situation, assess the magnitude and impact of heat wave-
related morbidity and mortality, examine their patterns and trends and identify critical thresholds
of temperature and humidity specific to the local climatic conditions which causes heat related
mortalities and morbidities.

This HAP aims at articulating the current initiatives or activities undertaken by diverse agencies/
departments of the Government of Bihar and suggest some more effective initiatives and
measures to be undertaken by all stakeholders including the government.

The HAP will also suggest mechanism for review of its implementation.

Institutional structure

2.21

222

223

224

Nodal Department: Disaster Management Department will be the nodal department
for the implementation of State Heat Action Plan.

Crisis Management Group (CMG): At the state level, the CMG headed by the Chief
Secretary is responsible for the overall coordination and monitoring of the disaster
management activities. The CMG, in its meetings, should monitor implementation of
the HAP together with monitoring and coordination of drinking water and fire incidents
crisis. A representative of BSDMA shall also be invited to assist the CMG in its
meetings to monitor implementation of HAP.

CMG would meet periodically (at least once a week) based on the prevailing heat
wave conditions in the state; in which the actions taken by the concerned departments
in accordance with HAP would be reviewed and monitored. The experts and other
stakeholders may be invited to attend the meetings if considered necessary by the
Chairman.

Bihar State Disaster Management Authority (BSDMA): BSDMA was constituted as
per the Disaster Management Act 2005. BSDMA would provide technical support to
the CMG and departments of the State Government for effective implementation of the
HAP.

District Disaster Management Authorities (DDMAs): DDMAs headed by the
District Collector have been constituted in all the districts as mandated in the

Disaster Management Act, 2005. DDMAs will coordinate with all the concerned line
departments at the district level for the implementation of the HAP/SOP on fire and
drinking water crisis in accordance with the objective realities in the district during
summer season. DDMAs will periodically review and monitor the heat wave conditions
in the district and response thereof by the concerned departments in accordance

with the HAP. For this purpose, the following district level functionaries will be

invited to attend the review meeting: Superintendent of Police, DDC, ADM (Disaster
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Management), Civil Surgeon-cum-Chief Medical Officer, District Transport Officer,
Executive Engineer (PHED), Labour Superintendent/Assistant Labour Commissioner,
District Veterinary Officer, District Education Officer, District Fire Officer and municipal
commissioners/executive officers of urban local bodies. The Committee shall hold
meeting daily during intense heat wave conditions.

2.3 Heat wave alert and early warning

India Meteorological Department (IMD) provides warning against severe weather phenomena including
heat waves with real time data and weather prediction of maximum temperature, Heat-wave warning,
and heat-alert for the vulnerable districts/rural area of the severity and frequency.

Colour signals for heat alert

Colour code Heat wave condition = Temperature

Red alert Extreme heat alert Normal maximum

(severe condition) for the day temperature increase
6°C to more

Orange alert Heat alert day Normal maximum

(moderate condition) temperature increase
4°C to 5°C

Yellow alert Hot day Nearby normal

(Heat-wave warning) maximum temperature

White (normal) Normal day Below normal maximum
temperature

Early warning

Early warning systems can enhance the preparedness and response of responsible line departments.
Based on the IMD warning and heat wave predictions, State Emergency Operation Centre (SEOC) will
issue heat wave alerts to District Emergency Operation Centres (DEOCs) which will in turn disseminate
it to vulnerable districts and all relevant line departments to trigger the response actions. DEOCs would
be responsible for sending early warning messages to the vulnerable populations through block office/
Gram Panchayats/municipalities/ULBs.

BSDMA has developed a mass messaging system under which SMS and Whatsapp messages can be
sent to specified mobile numbers in any village/city of the state. Based on the IMD warning and heat
wave forecast, mass messaging system would be activated and messages to take precaution would be
flashed across vulnerable districts.

IMD would also release warning and forecasts to the local print and electronic media including radio
stations and Doordarshan for public broadcasting of the same.
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2.4 Communication plan — once the heat wave alert/warning is issued

Flow chart for communication

Crisis Management
Group

SMS/mass message

_to community,
officers, departments
and all concerns

S

Line departments

State level media
(print, electronic)

v v

DDMA/District Districts' line
Collector departments

!

Block/Anchal J { Local media } ULBs

CO/BDO (electronic and print)

Panchayats/community ’
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3.1

Introduction

HAP is a plan for better preparedness and to respond effectively to the heat wave conditions in

the state. Implementation of the HAP is the primary responsibility of the State Government; yet,

the responsibility cannot rest with any one department or agency, say for example, the Disaster
Management Department or BSDMA alone. Given that heat wave/extreme heat will impact various
sectors like health, education, social welfare, labour, energy, animal husbandry etc. and the community
at large, the implementation of the HAP will be undertaken by multiple line departments as well as non-

government institutions like civil society organisations, citizen’s groups, Gram Panchayat, municipalities,

Urban Local Bodies and other stakeholders.

3.2 Department-wise action plan

3.2.1: Health Department

Health Department

Preparedness Response
SN | Activities Faelept Timeline S.N. | Activities Line dept./
Agencies Agencies

1 Sensitisation and State & District January—June 1 Ensure adequate Civil Surgeon/
capacity building of Health Society/State | every year quantities of life-saving superintendents of
health staff and workers | Institute of Health medicines, IV fluids and medical colleges
of health facilities & Family Welfare ORS stocked in all the
on heatillness, i.e., (SIHFW)/UNICEF PHCs, HSCs, District
heat-related medical and INGOs Hospitals, medical college
conditions, symptoms hospitals, ASHA and
and management. ANM kits to meet the heat

iliness.

2 Ensure availability of PHED
sufficient drinking water at
all the health facilities.

2 Procurement and supply | State Health Society/ | By January— 3 Ensure separate beds/ State & District Health
of adequate quantities of | DHS/Civil Surgeon/ | February every isolation wards are Society/Civil Surgeon/
life-saving medicines, IV | superintendents of year earmarked in PHCs, superintendents of
fluids, ORS etc. to treat medical colleges District Hospitals, medical | medical colleges
heat illness. colleges and private

hospitals (if need arises)

for the treatment of heat

stroke patients during the
heat wave period.

3 Incorporate heat-wave SIHFW/UNICEF/ Round the year 4 Issue health advisories State & District
component in the in- Social Welfare from time to time to make | Health Society/Health
service training module Department and the public aware about Department
for ANM & ASHA. INGOs precautions taken to

safeguard against heat
waves.
..................................................................... 5 Coordinate with Health Department/
Electricity Department Energy Department
for uninterrupted electric
supply to hospitals.
4 Prepare clinical guide- Health Department One month 6 Data management and Health Department/

line to prove heat wave
impact on a patient.

collection of heat wave
impacted patients during
heat wave period from
across government
hospitals (state, district
& block) and share with
concerned department.

DMD
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3.2.2: Education Department

Education Department

Preparedness Response
S.N | Activities (B e Timeline S.N. | Activities HIi G
Agencies Agencies
1 Make children aware BEPC and BSDMA/ February—April 1 Rescheduling of timing of District Education
about the dangers of UNICEF and INGOs classes and examinations | OfficerssDDMAs/
extreme heat and do’s (It should be included in schools and colleges District Collectors
and don’ts for protection | in the Mukhya Mantri during summer season
against heat wave. School Safety keeping in view alerts/
Program) warnings/prevalence of
heat wave conditions.
During severe heat wave
conditions, schools may
be closed for few days or
summer vacations can be
preponed.

2 Ensure availability of DEO/DPO/Head
sufficient drinking water Masters/DHS/PHC/
and ORS in all the schools. | APHC

2 Repair and maintenance | PHED/BEPC/School February—March | 3 Awareness building of DEO/DPO (SSA)/BEO/
of non-functional hand Administration/ children on traditional CRCC/Head Master
pumps/water supply Management of methods in managing heat | (It should be included
system in all government | private schools wave such as placing a in the Mukhya Mantri
and private schools. wet cloth on the floor or a School Safety

bucket of water under the Program.)
ceiling fan to reduce heat
in the house.

3 Identify districts/cities District Education March—April 4 Provision of drinking DEO/BEO
vulnerable to heat wave | Officers/DDMAs/ water and ORS at the Head Master
and provide instruction District Collectors examination centers. of concerned
regarding rescheduling schools/Centre
of timing of classes and Superintendents
examinations when the
temperature soars.

3.2.3: Rural Development Department

Rural Development Department

Preparedness Response
S.N | Activities Line dept./ Timeline | S.N. Activities Line dept./
Agencies Agencies

1 Renovation and DPC/DDC/PO of Throughout 1 Ensure rest sheds and DPC/DDC/PO of
deepening of water MGNREGA the working drinking water facilities MGNREGA
bodies through season at all the MGNREGA
MGNREGA. working sites.

2 Tree plantation and DPC/DDC/PO of Throughout 2 Rescheduling of working DPC/DDC/PO of
execution of schemes MGNREGA the working timings at MGNREGA MGNREGA
related to water season work sites during summer
recharge such as, water season and heat wave
harvesting structure on conditions: no work
priority basis. between 11.30 a.m. to

3.30 p.m. Work may start
early in the morning and
continue till 11.30 a.m.
and after 3.30 p.m. till
completion of the total
prescribed working hours.

3 Arrangements of resting | DPC/DDC/PO of Throughout 3 Ensure availability of ORS | DPC/DDC/PO of
sheds/drinking water for | MGNREGA the working at all MGNREGA working | MGNREGA/PHC/
the workers of MNREGS season sites. APHC
at the work sites (as per
MGNREGA ACT).
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3.2.4: Minor Water Resources Department

Minor Water Resources Department

Preparedness Response
S.N | Activities MG GE Timeline S.N. Activities = TG G
Agencies Agencies

1 Excavation/deepening MWRD/Rural January—June 1 Ensure deepening and Executive Engineers,
of Pynes/Ahars so as to | Development encroachment-free Ahar/ | MWRD/District
ensure storage of water; | Department Pynes. Administration
fo_r ERIEIEETE i 2 Ensure hassle free MWRD/Energy
drink from. -

functioning of tube wells. Department

2 Repair/rectification of MWRD/Energy January—March 3 Ensure availability of MWRD
mechanical/electrical Department water in ponds and other
faults of tube wells local water bodies and in
should be on a priority state-constructed tube
basis to ensure water wells for animals.
storage in pond and for
irrigation channels
(including for fodder
crop).

3.2.5: Public Health Engineering Department (PHED)
Public Health Engineering Department (PHED)
Preparedness Response
S.N | Activities L0e B Timeline S.N. Activities LG
Agencies Agencies

1 Assessments of water PHED/ DMD/ULBs/ January— 1 Supply of water for drinking | PHED/ULBs/District
scarcity in rural and DDMAs/District February and other usage through Administration
urban area and updating | Administration tankers in the water scarce
of contingency plan in pockets (refer to SOP on
accordance with SOP on Drinking Water Crisis).
water crisis.

2 Repair and maintenance | PHED/PRI/ULBs Round the year | 2 Keep a constant watch PHED/ULB/District
of non-functional hand to measure increase/ Administration
pumps/ piped water decrease of underground
supply system especially water level and take
in the water scarce necessary measure as per
pockets. SOP.

3 Creation and awareness | PHED/PRI/ULBs/ Round the year | 3 Monitoring and redressal PHED
among community District Water and of the complaints of water
members to save water | Sanitation Committees crisis received in the state/
as well as recharging of district control rooms.
ground water.

4 To set up state/district PHED/PRI/ULBs March—June
level control rooms for
effective monitoring.

5 Update regularly the PHED/PRI/ULBs March—June
contingency plan as per
need.

6 Suitable arrangement PHED February—June

should be put in place
to promptly respond to
scarcity of water from

anywhere in the state.
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3.2.6: Animal Husbandry and Fisheries Resources Department

Animal Husbandry and Fisheries Resources Department

Preparedness Response
S.N | Activities B0 i) Timeline S.N. | Activities G R
Agencies Agencies

1 Awareness generation Animal and Fisheries January—June |1 Coordinate with MWRD Animal and
and advisory for animal Resources Department for arranging water for Fisheries Resources
owners and farmers animals near tube wells. Department/
about the importance MWRD/DMD/Rural
of shade and water for Development/PRIs
animals.

2 Awareness generation Animal and Fisheries January—June | 2 Monitoring of animal Animal and Fisheries
about health-related Resources Department health and make Resources Department
issues of animals in the adequate arrangements
wake of heat waves. for treatment of heat-

related disease affecting
livestock.

3 Update contingency Minor WRD/Animal and | January—June | 3 Provide referral/follow-up | Animal and Fisheries
plans regarding Fisheries Resources services through the local | Resources Department
provision for water to Department veterinary clinics.
animals as per SOP on
Drinking Water Crisis.

4 Strengthen the disease Animal and Fisheries January—-June | 4 Promotion of plantation
surveillance system and | Resources Department of banyan/pipal trees on
maintain online inventory waste/government land in
of animal epidemics. cattle populated area.

5 Pre-position adequate Animal and Fisheries January—June

veterinary medicines
and supplies.

Resources Department

3.2.7: Social Welfare Department

S.N

34

Social Welfare Department

Preparedness
Activities P d(.ept./ Timeline
Agencies
Training and awareness | ICDS/UNICEF and | January—April
programme among INGOs
AWWs regarding
protection of tender age
children against heat
waves.
Awareness and ICDS/ULB February—June
information sharing and INGOs

regarding heat wave
to resident welfare
association, old age
homes, schools for
the blind, physically
handicapped.

Bihar Heat Action Plan

S.N.

Response

Activities

Public awareness
campaign with special
focus on children,
pregnant women and
lactating mothers in order
to protect them from
dehydration.

Ensure availability of
drinking water and ORS
with ice packs in each
AWC along with age

appropriate IEC materials.

Special focus on old
age homes, schools
for the blind, physically
handicapped.

Line dept./
Agencies

ICDS

ICDS/PHC

ULB/BDO



3.2.8: Fire Services (Home Department)

Fire Services (Home Department)

Preparedness Response
S.N | Activities Line dept./ Timeline S.N. Activities Line dept./
Agencies Agencies
1 Preparedness to Fire Services/ BSDMA/ | Round the year | 1 Ensure effective response | Fire Services/Police/
respond to fires DDMAs/DMD during outbreak of fires District Administration/
PRIs/ULBs
2 Identification of fire hot Fire Services/ DDMAs Round the year | 2 Mock drills in rural/urban Fire Services/Police/
spots areas District Administration/
PRIs/ULBs
3 Awareness campaign Fire Services/DMD/ December— 3 Awareness generation at | Fire Services/Police/
in rural and urban area BSDMA/DDMAs June identified black spots District Administration/
against fire incidents PRIs/ULBs
4 Conduct Fire Audit of Fire Services/concerned | Round the year | 4 Ensuring coordination with | Fire Services/Police/

all public and private
buildings

departments/ private
sector

stakeholders

District Administration/
PRIs/ULBs

3.2.9: Municipal Corporations/ULBs (Urban Development Department)

S.N

Municipal Corporations/ULBs (Urban Development Department)

Preparedness

Activities

Identify cities, towns
and slum areas, which
are hot-spots for heat
wave.

Identify partners/CSOs
for opening of Pyau
(water point) during
summer months.

Identify shed (like
temples, mosques,
bus stands, railway
stations etc.) and
make appropriate
arrangements.

Encourage city
dwellers for
constructing rain water
harvesting structures
in their houses.

Plantation of tree along
the roadside and at
vacant places between
the habitats.

Line dept./
Agencies
Municipal Corporations/
ULB/District
Administration

Municipal Corporations/
ULB/District
Administration

Municipal Corporations/
ULB/District
Administration

Municipal Corporations/
ULB/District
Administration

Municipal Corporations/
ULB/Forest Department/
District Administration

Timeline S.N.
March—April 1
March—April 2
March—April 3

Round the year 4

August—
October

Response

Activities

Open ‘Pyau’ in public
places or other
congregation points to
distribute drinking water
to the public.

Activate ‘cooling
centers’, such as
temples, public
buildings, malls, during
a heat wave alert.

Run temporary night
and day shelters for
those without access
to shelter, water and/
or electricity during
summers.

Ensure drinking
water points in all the
construction sites.

Line dept./

Agencies
Municipal Corporations/
ULB/District
Administration

Municipal Corporations/
ULB/District
Administration

Municipal Corporations/
ULB/District
Administration

Municipal Corporations/
ULB/District
Administration
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3.2.10: Energy Department

S.N

Energy Department

Preparedness

Activities

Undertake repair and
maintenance work for
uninterrupted power
supply.

Undertake repair and
maintenance work of
loose/hanging electric
wires.

Line dept./
Agencies

Electricity Department/
District Administration

Electricity Department/
District Administration

Timeline

January—April

January—April

S.N.

-

3.2.11: Forest and Environment Department

S.N

36

Response

Activities

Power distribution
companies to maintain
uninterrupted power
supply, as far as possible,
during peak hours.

Suitable arrangement
should be put in place

to promptly respond to
reports of faults in power
supply from anywhere in
the state.

Immediate response to
snapping wires.

Forest and Environment Department

Preparedness

Activities

Ensure cooling
facilities around animal
enclosures in zoos and
captive wild animal
facilities.

Coordinate with
MGNREGA and

PWD Road and Rural
Works Department for
plantation of trees along
roads and barren land.

Mass awareness among
wildlife and forest
personnel about heat
wave.

Forest fire prevention
and control measures
in forests and wildlife
sanctuaries.

Maintenance of water
holes in forest and wild
life sanctuaries.

Establishment of
emergency operation
and control center.

Plantation of shelter
trees/wind breakers near
habitation.

Bihar Heat Action Plan

Line dept./
Agencies

Environment and
Forest Department

Environment and
Forest Department/
MNREGA/Rural Work
Department

Environment and
Forest Department

Environment and
Forest Department

Environment and
Forest Department

Environment and
Forest Department

Environment and
Forest Department /
MNREGA/RDD

Timeline

March—June

February—June

February—May

February—May

February—June

Round the year

S.N.

Line dept./
Agencies

Energy Department/
power distribution
companies/District
Administration

Energy Department/
power distribution
companies/District
Administration

Energy Department/
power distribution
companies/District
Administration

Response

Activities

Ensure drinking water
points in zoo and wild
animals' yard.

Arrange cooling system
in zoos during extreme
heat.

Arrangements for
promptly attending to
the health issues of zoo
animals caused by heat
waves.

Drinking water for wild
animals in reserve
forests.

Line dept./
Agencies

Environment and Forest
Department/ Energy
Department/Zoo
Administration

Environment and
Forest Department/Zoo
Administration

Environment and Forest
Department



3.2.12: India Meteorological Department

India Meteorological Department

of ex-gratia in cases of
deaths caused by heat
waves.

Preparedness Response
SN Activities L0E G Timeline S.N. Activities LG
Agencies Agencies
1 Establish toll free IMD Round the year 1 Release warning and IMD/PRD/Radio &
number for effective forecasts to the local print = Doordarshan stations
communication with the and electronic media
public. including radio stations
and Doordarshan for the
public before the onset of
the heat wave.
2 Establish early warning IMD Round the year 2 Coordinate with DMD IMD/DMD/BSDMA
system for severe and BSDMA for release
weather phenomena of advisory and mass
including heat wave. massaging on heat wave.
3.2.13: Disaster Management Department
Disaster Management Department
Preparedness Response
S.N Activities Line dept./ Timeline S.N. Activities SURLL g
Agencies Agencies
Organise awareness DMD Round the year 1 Coordinate with IMD to DMD/IMD
generation programme get specific alerts about
to take protective heat wave situations
measures against heat and issue alerts to the
wave. DEOCSs and general
public.
Coordinate with line DMD January—June 2 Organise meetings DMD
departments and of CMG to review the
District Collectors for implementation of Heat
implementation of Heat Action Plan.
Action Plan.
3 Ensure prompt payment DMD

Bihar Heat Action Plan

37



3.2.14: Bihar State Disaster Management Authority

S.N

38

Bihar State Disaster Management Authority

Preparedness
Activities BTE i)
Agencies
Organise sensitisation BSDMA/DMDAs
and awareness
generation programmes
for Panchayat/ULB
representatives for
protection against
adverse impact of heat
waves.
Capacity building BSDMA/Health

programmes for staff
of medical colleges,
hospitals and PHCs in
addressing heat-related
ilinesses.

Capacity building
programmes for staff of
veterinary colleges and
hospitals in addressing
heat-related illnesses of
animals.

Integrating the Heat
Action Plan with Mukhya
Mantri School Safety
Programme to build

the capacity of school
children against the
adverse impact of heat
waves.

Collaborating with
stakeholders for the
implementation of Heat
Action Plan.

Bihar Heat Action Plan

Department/INGOs/
CSOs

BSDMA/Animal and
Fisheries Resources
Department/INGOs/
CSOs

BSDMA/BEPC/INGOs

BSDMA/Line
Department/DMD/
INGOs/CSOs

Timeline

January—April

January—April

January—April

Round the
Year

Round the
Year

S.N.

Response

Line dept./
Agencies

BSDMA/IMD/DMD

Activities

Coordinate with IMD to
get specific alerts for
mass massaging on the
adverse impact of heat
wave.

Supporting CMG BSDMA/DMD
meetings to review the

implementation of Heat

Action Plan.

Awareness generation BSDMA/DMD

through print and
electronic media.



3.2.15: District Disaster Management Authorities/District Administration

S.N

District Disaster Management Authority

Preparedness

Activities

Awareness generation
about the adverse
impact of heat waves at
district level.

Coordination with district
level stakeholders and
line departments for
implementation of Heat
Action Plan.

Line dept./

X Timeline
Agencies

DDMAs/district level line | January—April
departments

DDMAs/district level line = January—June
departments

S.N.

-

3.2.16: Civil Society Organisations/INGOs

S.N

Response

Activities

Open drinking water
outlets (Pyau) in public
places: local haats/
bazaar, jails/homes for
the blind, homes for the
destitute, traffic check
posts and on the roads
for vegetable/fruit seller/
vendors.

Regular review of
implementation of Heat
Action Plan at the district
level.

Ensure prompt payment
of ex-gratia in cases of
deaths caused by heat
waves.

Civil Society Organisations/INGOs

Preparedness
Activities Line dept./ Timeline
Agencies
Collaboration as CSOs/INGOs/DMD/ January—April
partner with DMD/ BSDMA/DDMAs

BSDMA and DDMAs for
implementation of Heat
Action Plan.

Capacity building of
community members
and other stakeholders
in accordance with
their mandate and
programme plan.

CSOs/INGOs January-June

S.N.

1

2

Line dept./
Agencies

DDMAs/ULBs/district
level line departments

DDMAs

District Administration

Response

Activities

Install drinking water
outlets (Pyau) in

public places, local
haats/bazaar or other
congregation points to
distribute drinking water
to the public.

Participate in

review meeting for
implementation of Heat
Action Plan.

Line dept./
Agencies

CSOs/INGOs

CSOs/INGOs/DMD/
BSDMA/DDMAs

Bihar Heat Action Plan
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District wise mean daily maximum temperature and recorded maximum temperature
for 6 Districts

Comparison of past 9 years of temperature with

mean temperature daily maximum-Patna
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Annexure 2

Heat wave advisory issued by the g overnment of Bihar
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Annexure 3 .

Heat wave advisory for schools and childr

i |
S N, Iy N
e Stay indoors and, if possible, stay in cool place. Limit your outdoor activities to morning and
evening hours.

e Drink more fluids, regardless of your activity level. Don’t wait until you are thirsty to drink.
Always carry a bottle of water with/in your school bag.

e Don’t drink liquids that contain large amounts of sugar — that can actually cause you to lose
more body fluid. Avoid very cold drinks, because they can cause stomach cramps.

e Avoid junk food and prefer eating light home-cooked meals including juicy fruits such as
watermelon, cucumber, lemon, orange etc. Avoid protein loaded foods such as non-vegetarian
foods.

e Drink home-made sugar-salt solution, lemon water, lassi, torani (rice-water) buttermilk etc.
whenever you can. These will help your body to stay cool when you go out in the heat.

e Electric fans may provide comfort, but when the temperature is between 35°C and 38°C (95°F
and 99°F) fans will not prevent heat-related iliness. If possible, take a cool shower or bath after
school.

e Wear lightweight, light-coloured, loose-fitting clothes.
e Use sun glass and cover your head with a cloth, a cap or an umbrella.
e Do not go out barefoot, wear light shoes instead.

e Never leave anyone in a closed, parked vehicle. School buses should be parked in a shade
and the windows and doors should be opened for 15 minutes before children board the bus.

e If you must be out in the heat:
» Cut down on exercise. If you must exercise, drink as much water as you need.

» Try to rest often in a shade.

» Protect yourself from the sun by wearing a wide-brimmed hat (also keeps you cooler)
and sunglasses and apply sunscreen with a protection factor of 15 or higher (the most
effective products carry ‘broad spectrum’ or ‘UVA/UVB protection’ on their labels).

e Keep windows of classrooms open.
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Despite all preventive measures, if a child still falls sick then follow the measures against the symptoms
of various grades of heat waves detailed in table below:

Medical conditions

Heat rash

Heat oedema

Heat syncope

Heat cramps

Heat exhaustion

Life threatening heatstroke

Signs and symptoms/mechanisms

Small, red, itchy papules appear on the face, neck,
upper chest, under breast, groin and scrotum areas.
This is prevalent in young children.

Swelling of the lower limbs, usually ankles, appears
at the start of the hot season. This is attributed to
heat-induced peripheral vasodilation and retention of
water and salt.

This involves brief loss of consciousness or
dizziness. It is common in patients with heart
diseases.

Painful muscular spasms occur, most often in
the legs, arms or abdomen, usually at the end of
sustained exercise.

Symptoms include intense thirst, weakness,
discomfort and headache, anxiety, dizziness,
fainting and headache. Core temperature may be
normal, subnormal or slightly elevated (less than
40°C). Pulse is thready and rapid shallow breathing.
There is no alteration of mental status. This can be
attributed to water and/or salt depletion resulting
from exposure to high environmental heat or
strenuous physical exercise.

Exposure to heat stress (heatwave, summer season
and/or strenuous exercise).

Body temperature rapidly increases to greater than
40°C and is associated symptoms, such as stupor,
confusions, low blood pressure, increased heart and
respiratory rates often present.

Management

Rash subsides with no specific treatment. Minimise
sweating by staying in a cool environment, taking
frequent showers using soap and wearing light
clothes. Keep the affected area dry. Topical
antihistamine and antiseptic preparations can be
used to reduce discomfort and prevent secondary
infection.

Treatment is not required as oedema usually
subsides following acclimatization.

The affected child should rest in a cool place and
be placed in a supine position with legs and hips
elevated to increase venous return. Consult a
medical doctor for appropriate advice.

Immediate rest in a cool place is advised. Stretch
muscle and massage gently. Oral rehydration
solution or sugar-lemon mix solution may be
needed. Medical attention should be sought if heat
cramps are sustained for more than one hour.

Move the affected child to a cool, shaded place or
air conditioned room. The affected child should be
undressed. Apply cold wet sheet or spray cold water
and use fan if available. Lay the child down and
raise his or her legs and hips to increase venous
return. Start oral rehydration. If nausea prevents
oral intake of fluids, consider transferring the
affected person to a hospital.

Measure core temperature (rectal probe): if >40°C,
move to a cooler place, remove clothing, initiate
external cooling: cold packs on the neck, axillae
and groin, continuous fanning (or keep ambulance
windows open) while skin is sprayed with water at
25-30°C.

Source: Adapted and updated from Bouchama and Knochel (2002) and Knochel and Reed (1994) in Matthies et al.,

2008; WHO, 2009)
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Heat wave preparedness and response reporting template

Action taken (in
qualitative and or Remarks
quantitative for

Response actions
S.N :
during heat wave

(Report will be prepared by the respective department according to their response action)
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Heat wave related advisories issued by Disaster Management Department

Ist Advisory on 18 April 2016
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2" Advisory on 29 April 2017
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Bihar State Disaster Management Authority
(Disaster Management Department)

2nd Floor, Pant Bhawan, Bailey Road, Patna
Website : www.bsdma.org
email info@bsdma.org
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