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Govt. of Bihar Department of Disaster
Management Heat Wave Report (Dated

5 R )
S.No. Block Name Number of Number of Number of Number of Number of Number of Number of Numbser of Remarks
Deaths due = Deaths due deceased deceased persons persons hospilalized  hospitalized
to Heat Wave to Heat Wave person for person for  hospilalized hospitalized  person for person for
(Today) (Cumulative) whom whom (Today) (Cumulative) whom whom
ex-gratia ex-gratia payment payment
payment payment done (Today) done
done (Today) done (Cumuilative )
(Cumulative)
Letter No. Signature of District Officers/
Date: Additional District Magistrate{ADM)(Disaster Management)/
Officer in Charge(District Disaster Management)/

Copy:
[DISTRICT]
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Anganwadi Centres
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Bihar State Disaster Management Authority
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District Emergency Operation Centre
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Executive summary

Heat waves are a growing threat to India's climate. India Meteorological Department (IMD)
data shows a trend of rising temperatures, with severe heat waves in summer leading to more
casualties. Bihar, along with other states like Andhra Pradesh, Telangana, Punjab, Uttar Pradesh,
and Odisha, faces severe impacts on human and livestock health. The World Meteorological
Organization (WMO) predicts more intense and prolonged heat waves globally, affecting
agriculture and rural economies. In 2016, Bihar experienced severe heatwave conditions, and
in 2022, India recorded 2,227 deaths due to extreme weather events. The state's climate shows
extreme temperatures, with maximum temperatures reaching up to 49.5°C. This leads to heat
waves during the pre-monsoon season, affecting livelihoods and health. Heat waves have had
a severe impact on Bihar, leading to adverse health effects, reduced crop yields, and water
scarcity. The future scenario predicts a consistent upward trend in temperatures, with
significant impacts on agriculture, water resources, and human health.

Bihar's Heat Action Plan (HAP) aims to protect the community by integrating adaptation and
mitigation strategies for extreme temperatures. Efforts include increasing green coverage,
protecting livestock, early warning systems, and public education. The state also focuses on
long-term measures, such as the Jal-Jeevan-Hariyali Mission, to combat climate change and
enhance water conservation. To address these challenges, Bihar's government collaborates
with various stakeholders, including the IMD, and focuses on early warning systems, public
awareness, and infrastructure improvements. These efforts aim to build a more resilient system
against the impacts of extreme temperatures.

The Bihar HAP 2024 focuses on preparing and protecting the population from the potential
harm of heat waves. The objectives and key strategies for 2024 build upon those outlined in
the HAP 2019, with a continued emphasis on comprehensive assessment, enhanced
preparedness, and innovative initiatives. The HAP 2024 also aims to refine the identification of
critical temperature and humidity thresholds specific to Bihar's local climatic conditions,
engage diverse agencies and stakeholders, suggest innovative initiatives, and strengthen
mechanisms for review and evaluation. The HAP 2024 includes five components: the heat wave
in the context, hazard and vulnerability, state strategy and plan, mitigation and preparedness
and department-wise action plan.

The plan involves vulnerability mapping conducted by IIPH Gandhinagar categorized Bihar's
districts based on their Heat Vulnerability Index (HVI), indicating varying degrees of
vulnerability. The plan also involves identifying colour signals for cold alerts and implementing
preparedness and response strategies. Further, a list of Do’s and Don'ts in the form of IEC has
been provided for various vulnerable communities to raise awareness about quick measures
that can be taken at the community level to prepare for and address heat wave-related
illnesses.
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Overall, the Bihar Heat Wave Action Plan is a thorough strategy designed to tackle the
challenges presented by heat waves. It emphasizes early warning systems, coordination among
agencies, and community engagement to minimize the impact on vulnerable groups and
improve overall resilience.
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CHAPTER 1

Introduction to Heat Wave in Bihar

In recent years, heat waves have emerged as a major severe weather hazard in India. Floods
and cyclones contribute to maximum human deaths in India from extreme weather events
(EWEs), but deaths due to heatwaves and lightning need urgent attention too. An analysis of
deaths from extreme weather events (EWE) in India in the past 50 years has revealed that An
analysis of deaths from extreme weather events (EWE) in India in the past 50 years has revealed
that floods and tropical cyclones contribute almost 75 percent to the total mortalities per year
due to EWEs. But heatwaves and lightning are gaining importance, according to the analysis
by scientists at India’s Ministry of Earth Sciences (MoES).!

The Indian Meteorological Department (IMD) reported 2016 as the hottest year in a century
and 2023 ended as the second warmest year, a trend that has continued, with severe heat
waves during summer leading to an increase in human casualties. States like Andhra Pradesh,
Telangana, Punjab, Uttar Pradesh, Odisha, and Bihar are particularly affected, experiencing
adverse impacts on both human and livestock health. The World Meteorological Organization
(WMO) highlights the global temperature rise, projecting more intense and prolonged heat-
wave conditions across most land areas in the 21st century, disrupting communities,
agriculture, and the agro-rural economy through altered temperature and rainfall patterns.
Heat waves develop gradually but exert significant physiological stress, resulting in fatalities
and disruption of community infrastructure. With the effects of climate change manifesting in
higher daily peak temperatures and more frequent intense heat waves, especially in Bihar, IMD
is enhancing its early warning systems for timely alerts to improve preparedness and response,
underscoring the urgent need for comprehensive action plans to mitigate these impacts.

In 2016, severe heat wave conditions affected Bihar, Jharkhand, Gangetic West Bengal, Odisha,
Punjab, Haryana, Chandigarh & Delhi, Rajasthan, Maharashtra, West Madhya Pradesh and
Gujarat.2 India recorded 2,227 deaths in 2022, the fifth warmest year on record since 1901, due
to extreme weather events, according to the India Meteorological Department's report.

Bihar state in India is highly susceptible to hydro-meteorological natural disasters, with north
(flood-prone) and south (drought-prone) being most vulnerable due to high exposure,

L https://www.preventionweb.net/news/floods-cyclones-caused-maximum-deaths-extreme-weather-events-past-50-years

2 WHO, https://www.who.int/india/heat-waves). On 314 out of 365 days India experienced extreme weather events. They were
spread across 34 states/UTs (Disaster Management Division, India Meteorological Department and media reports,
https://cdn.downtoearth.org.in/library/0.73942600_1673957560_extreme-weather-events-india-2022--factsheet.pdf


https://www.sciencedirect.com/science/article/pii/S221209472100013X#!
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sensitivity, and low adaptive capacity. Weather-related extremes affect over 45% of the state,
attributed to its growing population and density, making it the second most populous state in
India. In Bihar, the phenomenon of heat waves is not just a meteorological event but a public
health and economic issue, with the state accounting for a significant portion of heat wave-
related mortalities in India.?

According to the report "Climate of Bihar" which is the eighteenth issue in the series of 'State
Climatological Summaries' published by the India Meteorological Department, In Bihar, the
climate exhibits extreme temperatures with the highest maximum temperatures ever recorded
reaching up to 49.5°C. This region faces severe heat, particularly during the pre-monsoon
season, contributing to the occurrence of heat waves that significantly affect the livelihood
and health of its population. The state, characterized by its varying topography and significant
river systems, such as the Ganga, experiences a substantial impact on its climate due to these
geographic features. Particularly during the hot weather season from March to June,
temperatures can soar, leading to heatwaves that not only stress the human population but
also affect agriculture, water supply, and overall environmental balance. The following climate
data highlights the crucial need for effective heatwave management and adaptive strategies
to mitigate the impact of extreme temperatures on the state's diverse socio-economic fabric.

N

Number of heat waves for the period 1990-2020
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Figure 1.1: Number of heat waves for the period 1990-2020

Source: Bihar Mausam Sewa Kendra (BMSK)

3 Mahdi, S. S., & Dhekale, B. S. (2016). Long term climatology and trends of heat and cold waves over southern Bihar,
India. Journal of Earth System Science, 125, 1557-1567.
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Figure 1.2: Relative Temperature Change between the period 1971-2000

Source: Bihar Mausam Sewa Kendra

IMD classifies heat waves as a condition when temperature is 4.5-6.4° C 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 where the body’s temperature starts breaking, making human life most vulnerable.’
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The criteria adopted
by IMD to define
Heat Wave

1.4 Necessity and Government of Bihar Efforts for Heatwave Mitigation:

The Heat Action Plan for Bihar is a state-level strategy to tackle extreme heat events,
incorporating block and panchayat-level details into district-level data. This approach ensures
the plan is tailored to local needs and vulnerabilities, allowing authorities to prioritize
interventions and allocate resources more effectively. This HAP aims to protect residents from
heat-related hazards by integrating adaptation and mitigation strategies into the state's
planning processes. Emphasizing collaboration, early warning systems, and public education,
the plan outlines preventive actions and long-term adaptation measures. Its success relies on
the coordinated efforts of various governmental and non-governmental entities, especially
with the Indian Meteorological Department (IMD) predicting extreme heat conditions. This
initiative marks a significant step towards building a resilient Bihar against the challenges of
extreme temperatures.

To build heat resilience, the state is working to increase its green coverage, which can reduce
the urban heat island effect. For example, new road projects must plant and maintain trees.
Protecting livestock is one of the key focuses of the Bihar HAP. The Bihar HAP has 16 key
stakeholders and starts annual preparation in January. The Chief Minister monitors the HAP.
BSDMA focuses on protecting the heat-vulnerable and has an early warning system. Through
spatial analysis, Bihar is attempting to identify heat wave prone districts. The state has worked
to develop a mass text messaging system on heat advisories; the early warning system can
reach a million people at once. Bihar has a disaster awareness program for children that
includes heat waves.

Previously planned efforts by the state during heat season include information dissemination
on heat waves using various forms of media; close coordination with IMD officials in affected
regions; holding orientation and training programs, with the health department, for
stakeholders such as hospital staff and district disaster management authority officials;
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implementing timed office closings by changing working hours for laborers under
government schemes, closing markets in the afternoon, and constructing permanent roof
structures in markets; adding sprinklers for cool mist on railway platforms, having ice bags
available at health centers, and possibly making rainwater harvesting compulsory; using light
colors in government buildings, schools, offices, and housing societies; and increasing
drinking water and public shelter spots.

The state has also focused on long-term measures to address climate change, and with the
support of the UN Environment Program (UNEP), has pursued a climate resilient and low-
carbon development pathway. This increases the capacity of Bihar’s government departments
to deal with climate-related issues. The state’s ongoing Jal-Jeevan-Hariyali Mission aims to
combat climate change, increase conservation, and preserve water resources. One more
important initiative of the state is Akira Miyawaki's afforestation method aims to restore
degraded lands, enhance biodiversity, and mitigate climate change by planting native trees
in clusters, providing socio-economic benefits to local communities.



CHAPTER 2

Hazard & Vulnerability

The state of Bihar faces a significant hazard in the form of heat waves, as indicated by the
Statement of Climate for the State of Bihar 2022 by IMD. Over the period from 1901 to 2022,
there has been a notable upward trend in maximum temperatures, increasing by +0.54°C/100
years. This trend is exemplified by the occurrence of the five warmest years on record in Bihar:
1958 (with an anomaly of +1.224°C), 1941 (+0.832°C), 1947 (+0.797°C), 1966 (+0.772°C), and
1979 (+0.757°C), all compared to the base period of 1981-2010. These temperature anomalies
have been particularly pronounced during the months of March, April, July, and August,
highlighting the high risk of heat waves during these periods.

Vulnerability mapping for Bihar involves a comprehensive assessment of hazard, vulnerability
and risk, which was undertaken through a study conducted by IIPH Gandhinagar, Gujarat. This
study employed a structured process consisting of three crucial steps: hazard analysis,
vulnerability analysis, and risk assessment. During the hazard analysis phase, potential risks
were meticulously identified, drawing upon historical data, recollections from elderly residents,
and in some cases, hazard simulations. This involved a thorough examination of the intensity
and return periods of various hazards prevalent in the region.

Subsequently, vulnerability analysis was conducted to delve into the susceptibility of diverse
population groups, buildings, and economic activities to these identified hazards. This phase
provided valuable insights into the underlying factors contributing to vulnerability within Bihar.
The culmination of these analyses resulted in a comprehensive risk assessment, which
quantified the combined impact of both hazard and vulnerability. The risks were then
categorized into 3 classes as High, Medium and Low providing a structured framework for
understanding and addressing the varying degrees of risk across different regions of Bihar.
(Refer Annexure 1 for detailed approach, methodology and outcomes)

The HVI is designed based on data availability and standard protocols followed by the NDMA.
A community-centric approach is also employed, particularly in creating vulnerability analysis.
Notably, districts in Bihar are color-coded based on their Heat Vulnerability Index (HVI),
designating high vulnerability in red, moderate in yellow, and low in green. HVI scores are the
final cumulative weighted scores categorised into three equal tertile as per the Principal
Component Analysis score. The region's vulnerability indexes indicate 12 districts with low
vulnerability, 13 with medium vulnerability and 13 with high vulnerability. The HVI categories
are defined by specific ranges of values and described below.

e Low Vulnerability (Low HVI) districts: The first 1/3rd score holders (score >1.5) are
categorised as Low Vulnerability. Districts, including Madhubani, Gopalganj, Vaishali,
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Patna, Aurangabad, Saran, Munger, Muzaffarpur, Bhojpur, Siwan, Buxar, Rohtas, are
classified under this category.

¢ Moderate Vulnerability (Medium HVI) districts: The second 1/3rd score holders (which
ranged from -1.5 to 1.5) are categorised as Moderate Vulnerability. Districts like
Saharsa, Sitamarhi, East Champaran, Darbhanga, Bhagalpur, Jehanabad, Begusarai,
Kaimur (Bhabua), Kishanganj, Nalanda, Nawada, West Champaran, Arwal fall into this
category.

e High Vulnerability (High HVI) districts: The last 1/3rd score holders (score <-1.5) are
categorised as High Vulnerability. This category includes districts such as Katihar,
Khagaria, Samastipur, Araria, Supaul, Sheikhpura, Jamui, Madhepura, Lakhisarai,
Purnea, Sheohar, Banka, Gaya. As per the current HVI calculation, these districts are
highly vulnerable, probably for two prime reasons: the average high temperature and
the higher population density. The neighbourhoods in these areas are more at risk for
dying during and immediately following extreme heat. It uses a statistical model to
summarize the most important social and environmental factors that contribute to
neighbourhood heat risk.

These categorizations provide insights into the varying degrees of vulnerability to heat waves
across different districts in Bihar, aiding in the development of targeted mitigation and
adaptation strategies.

Table 2.1: Heat Vulnerability Index (HVI) for Bihar state.

Vulnerability Level Districts

Moderate Samastipur, West Champaran, Sheohar, Jehanabad, Nawada, East

(Score: -1.5 to 1.5) Champaran, Kaimur (Bhabua), Kishanganj, Nalanda, Bhagalpur, Arwal,
Darbhanga, Begusarai
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Figure 2.1: Heat Vulnerability Index (HVI) for Bihar

Low Vulnerability: Populations with low vulnerability are those at the lowest risk of
experiencing adverse health effects from heat exposure. This includes individuals who are
healthy, have access to air conditioning, and can take measures to protect themselves from
extreme heat. Research has shown that access to air conditioning can significantly reduce the
risk of heat-related illnesses and mortality, particularly among vulnerable populations (Hajat
et al.,, 2010; Semenza et al., 2008).

Moderate Vulnerability: Populations with medium vulnerability are moderately susceptible to
heat-related health impacts. This may include individuals who are relatively healthy but may
still be at risk due to factors such as age, occupation, or lack of access to cooling facilities.
Some studies have identified occupational factors, such as outdoor work or lack of access to
air conditioning, as increasing the risk of heat-related illnesses among working-age adults
(Hansen et al., 2008; Kjellstrom et al., 2016).

High Vulnerability: Populations with high vulnerability are those at the greatest risk of
experiencing adverse health effects from heat exposure. This includes groups such as the
elderly, children, pregnant women, and individuals with pre-existing health conditions. Studies
have shown that the elderly are particularly vulnerable to heat-related illnesses and mortality
due to factors such as decreased thermoregulatory capacity and chronic health conditions
(Hondula et al.,, 2015; Oudin Astrom et al.,, 2013). Children are also at increased risk due to their
higher metabolic rates and greater susceptibility to dehydration (Basu, 2009).
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The National Crime Records Bureau (NCRB) gathers information regarding accidental deaths
categorized by states/union territories (UTs), gender, and age groups attributed to various
natural causes, including avalanche, cold and exposure, cyclone/tornado, starvation/thirst,
earthquake, epidemic, flood, heat stroke, landslide, lightning, torrential rains, and other natural
causes. The demographic breakdown of fatalities due to heat stroke in Bihar between 2012
and 2021 is outlined in the subsequent table.

Year No. of Deaths in No. of Deaths in
India Bihar
2012 1247 166
2013 1216 85
2014 1248 131
2015 1908 86
2016 1338 85
2017 1127 84
2018 890 64
2019 1274 117
2020 530 53
2021 374 57

Table 2.2: Death caused by heat stroke in Bihar from 2012 to 2021

Source: National Crime Records Bureau

Heat waves in Bihar have become a significant concern, casting a wide-reaching impact on the
region's health, agriculture, and overall socioeconomic status. These extreme weather events
have not only caused a direct threat to human life through heat-related illnesses but also
challenge the agricultural backbone of the state, leading to reduced crop yields and
heightened water scarcity. The compounding effects of these challenges are felt across the
spectrum of society, from rural farmers to urban dwellers, as they grapple with the realities of
a changing climate.

Sector Impact of Heat Wave

Agriculture Reduced crop yields due to heat stress and evapotranspiration;
increased pest activity.

Water Resources Diminished water supplies due to increased evaporation rates;
potential for drought conditions.

Health Increased incidences of heat-related illnesses and conditions, such as
heatstroke, dehydration, and exhaustion. (Refer Annexure 2)

Energy and Power Higher electricity demand for cooling, leading to potential strain on
Supply power grids and increased outages.



Infrastructure and Accelerated wear and tear on road surfaces and other infrastructure;
Construction disrupted construction schedules.

Livelihoods Threatened livelihoods, especially for outdoor workers and those in
heat-exposed industries.

Education Possible disruptions to school schedules due to extreme heat
conditions, affecting learning and exams.

Transportation Potential for increased road surface damage and tire blowouts,
affecting transportation efficiency.

As per IMD Patna and Bihar Mausam Seva Kendra (BMSK) reports, Bihar is anticipated to face
significant challenges due to rising temperatures in the coming decades. As per the report of
Climate Resilient & Low Carbon Development Pathway for Bihar 2024, the projections indicate
a consistent upward trend in both maximum and minimum temperatures across the state,
which will have profound impacts on agriculture, water resources, human health, and overall
socio-economic development. Bihar is facing significant changes in its climate, with
temperatures expected to rise noticeably in the coming years. By the 2040s, the state's average
yearly temperature is projected to go up by about 0.7 °C to 1°C. This upward trend is likely to
continue, with an increase of 1°C to 1.3°C expected in the 2050s and then reaching an increase
of 1.4°C to 1.9°C by the 2070s. The increase in temperatures won't be the same everywhere in
the state. The south-western districts, in particular, are expected to see a sharper rise in
temperatures ranging from 1-1.5°C and 1.5-2°C during the 2030s and 2050s when compared
to past records. By the 2070s, almost the entire state, except for some north-eastern districts
like Madhubani, Supaul, Madhepura, Saharsa, Bhagalpur, Katihar, Purnia, Araria, and
Kishanganj, is predicted to experience an even more significant increase in maximum summer
temperatures, going up by more than 2°C from what has been usual. This expected rise in
temperature is set to make it uncomfortably hotter for people and animals, increase the
likelihood of heat-related health risks, boost the demand for water, and negatively impact
farming, posing a challenge to the state's future planning and readiness for climate change.

4Climate Resilient & Low Carbon Development Pathway for Bihar 2024
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western part of the state . Source: Bihar Mausam Sewa Kendra (BMSK)

2.3.1 Forecast for 2024

For Bihar, during the hot weather season from March to May 2024, the India Meteorological
Department forecasts above-normal maximum temperatures across most parts of the country.
This includes Bihar, where higher than usual maximum temperatures can be expected. In terms
of minimum temperatures, above-normal readings are also anticipated throughout most
regions, indicating warmer nights during this period. Additionally, the season may see an
above-normal number of heatwave days, highlighting an increased likelihood of prolonged
periods of excessive heat. This forecast underscores the need for preparedness for higher
temperatures and potential heatwaves in Bihar during the upcoming hot weather season. For
instance, as per IMD Patna as of April 6, 2024, the heat forecast for the upcoming five days,
April 6 to April 10 is normal. It shows the likelihood of occurrence of thunderstorms in Jamui,
Rohtas, Kaimur, Aurangabad, Gaya, Nawada and Banka’.

> https://mausam.imd.gov.in/imd latest/contents/districtwise-warning mc.php?id=11
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Outlook for Heat wave duration during March to May 2024
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CHAPTER 3

State Strategy and Plan

For the HAP 2024 report, the focus remains on preparing and protecting the people of Bihar
from the potential harm of heat waves. Building upon the objectives and key strategies
outlined in the HAP 2019, the following are the objectives and key strategies for 2024.

The HAP continues to address the heat wave situation by conducting a comprehensive
assessment of the magnitude and impact of heat wave-related morbidity and mortality.
It delved deeper into analyzing patterns and trends to better understand the evolving
nature of heat-related issues.

To enhance preparedness, the HAP refined the identification of critical thresholds of
temperature and humidity specific to Bihar's local climatic conditions. This involved
ongoing research by Bihar Mausam Sewa Kendra and collaboration with
meteorological experts to accurately pinpoint thresholds that triggered heat-related
mortalities and morbidities.

Building on previous efforts, the HAP further engaged diverse agencies and
departments within the Government of Bihar, as well as other stakeholders including
non-governmental organizations, community groups, and the private sector. This
expanded collaboration aimed to ensure a coordinated and holistic approach to heat
wave preparedness and response.

The HAP 2024 continues to suggest innovative initiatives and measures to be
undertaken by all stakeholders, including the government, to effectively mitigate the
adverse impacts of extreme heat. This included the implementation of new
technologies, community-based interventions, and awareness campaigns tailored to
the specific needs of different demographics within Bihar.

To ensure accountability and effectiveness, the HAP 2024 will strengthen mechanisms
for the ongoing review and evaluation of its implementation. This involved regular
monitoring of progress, gathering feedback from stakeholders, and making necessary
adjustments to strategies and activities based on lessons learned.

Overall, the HAP 2024 aims to build upon the foundation laid out in previous years, striving
for continuous improvement and adaptation to better protect the population of Bihar from
the risks associated with extreme heat.

Entity

Role/Function

India Meteorological - Provides current and forecast weather information, including
Department (IMD) warnings for all weather-related hazards

- Issues alerts for severe weather conditions, including heatwaves



Entity

Role/Function

Bihar Mausam Seva
Kendra (BMSK)

Nodal Department:
Disaster Management
Department

- Provides real-time data and forecasts for maximum temperatures
and heat alerts for vulnerable areas

- Offers a multi-hazard early warning system, issuing updated
warnings four times a day on its website

- Issues exclusive heat-related warnings valid for the next four days
daily

- Provides climate forecasts and seasonal temperature outlooks to
support decision-making

- Consolidates, analyzes, data from Automatic Weather Stations at
Block level and Automatic Rain Gauges at Panchayat level and
generates high-resolution weather forecasts for Bihar

- Disseminates customized weather information, forecasts, and
advisories to the concerned Departments through weather
Bulletins and to the public through “Mausam Bihar” Mobile App

- Monitors weather conditions to issue area specific early warnings
about extreme weather events

- Provides long-term climate predictions to support various
sectors, including agriculture and water resource management

- Serves as the nodal department for the implementation of the
State Heat Action Plan (HAP)

Crisis Management Group - Coordinates and monitors disaster management activities at the

(CMG)

Bihar State Disaster
Management Authority

(BSDMA)

District Disaster

state level
- Oversees the implementation of the HAP
- Coordinates responses to drinking water and fire incidents crises

- Provides technical support to the CMG and state government
departments for effective implementation of the HAP

- Operates a mass messaging system to disseminate precautionary
measures based on IMD warnings and heat forecasts to vulnerable
districts

- Coordinate with concerned line departments at the district level

Management Authorities to implement the HAP and SOP for fire and drinking water crises

(DDMAs)

during summer season



Entity Role/Function

- Periodically review and monitor heatwave conditions and
departmental responses in alignment with the HAP

- Conduct review meetings, especially during intense heatwave
conditions, with relevant district-level functionaries

The above table outlines the roles and functions of each entity involved in disaster
management and weather forecasting in Bihar, highlighting their contributions to mitigating
the impact of heat waves.

The India Meteorological Department (IMD) serves as the primary agency for weather
forecasting, issuing alerts for various hazards, including heatwaves. It provides real-time data,
heat wave warnings, and forecasts for vulnerable areas, updating them four times a day on its
website. Exclusive heat-related warnings are issued daily, valid for the next four days.
Additionally, the IMD offers climate forecasts and seasonal temperature outlooks for informed
decision-making.

Established in 2020, the Bihar Mausam Seva Kendra (BMSK) consolidates and analyzes data
from Automatic Weather Stations and Rain Gauges. It disseminates customized weather
information, forecasts, and advisories, issuing warnings for severe events through Weather
Bulletin and Heatwave Bulletin daily. Weather information and forecast is also disseminated
through dynamic and interactive weather dashboard
https://mausamsewa.bihar.gov.in/WeatherDashboard/ and bilingual Mobile App “Mausam

Bihar”. BMSK also provides long-term climate predictions, supporting sectors like agriculture
and water resource management.

Furthermore, the Bihar State Disaster Management Authority (BSDMA) provides technical
support to Crisis Management Groups (CMG) and state departments, facilitating effective
implementation of heat action plans. Utilizing a mass messaging system, BSDMA sends alerts
based on IMD warnings and heat forecasts to vulnerable districts, ensuring timely
precautionary measures.

IMD currently follows a single system of issuing warnings for the entire country through a
colour code system as given below. This system advises on the severity of an expected Heat
hazard.


https://mausamsewa.bihar.gov.in/WeatherDashboard/
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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

3.4 Communication Plan for Heat Wave & Proposed Early warning receipt and
dissemination mechanism for Bihar

The following is the communication plan and proposed Early warning receipt and
dissemination mechanism for Bihar:

------------------- Flow chart for communication RESEESS

Crisis Management
i ? Group

SMS/mass message
to community,
officers, departments
and all concerns

9
Line departments J

>l

State level media
\ (print, electronic) ]

> DDMA/District H Districts’ line ’

Collector departments

v

Block/Anchal Local media ULBs
CcO/BDO (electronic and print)

4>[ Panchayats/community J

1. India Meteorological Department (IMD) and Bihar Mausam Sewa Kendra (BMSK)
Heat Wave Alert: The process begins when the IMD identifies a potential heat wave
situation and issues an alert. IMD also release warning forecasts to the local print and
electronic media including all radio stations and Doordarshan for public broadcasting
of the same.

2. State Level Dissemination System:

e State Emergency Operation Centre (SEOC) of DMD: This center receives the heat
wave alert from the IMD and is responsible for coordinating the response at the state
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level. Early warning system can enhance the preparedness and response of responsible
line departments. Based on IMD warning and heat wave predictions, State Emergency
Operation Centre (SEOC) of DMD will issue heat wave alerts to District Emergency
Operation Centres (DEOCs), disseminating 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. The detailed advisory is attached as Annexure 3.

Bihar State Disaster Management Authority (BSDMA): The Bihar State Disaster
Management Authority (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 IMD warning and heat wave forecast, a mass
messaging system would be activated, and messages to the vulnerable population
would be flashed across vulnerable districts

Line Departments Nodal Officer: From the DMD/SEOC, the alert is further
disseminated to the nodal officers of various line departments. These departments are
part of the government and include sectors like health, public works, water supply, and
others that have a role in disaster preparedness, response and management.

Media: The information is also disseminated in the media, which plays a critical role in
spreading the alert and related information to the public. Do's and Don’ts for heat
wave alerts and advisories are published in various district level as well local Hindi/
English Daily newspapers and other electronic social media.

District Level Dissemination System:

District Disaster Management Authority (DDMA): Simultaneously, the SEOC
communicates the alert directly to the DDMA. The DDMA is the district-level authority
responsible for planning, coordinating, and implementing disaster management and
takes action based on the state-level directives. Heat wave forecast is transmitted to the
District Emergency Operation Centre (DEOC) through email by District Disaster
Management Authority (DDMA)

District Emergency Operation Centre (DEOC): The DDMA then informs the DEOC,
which acts at the district level to coordinate the responses to the heat wave alert and
issues directives to the block, village, and community level. The heat wave warning is
sent to District Emergency Operation Centre which is further transmitted to Block/Gram
Panchayat, village and to the DM, SP, ADC/ADM, ASP, SDMs and filed officials, all the
officers of the line departments, and community members through mass text and image
message in the WhatsApp group to all.

Block/Gram Panchayat/Village: The DEOC sends the information down to the local
levels, which include administrative blocks, gram panchayats (village councils), and



individual villages. They're responsible for implementing the directives and ensuring
that the communities are prepared and aware of the heat wave conditions.

o Field Officials, Officers of Line Departments, Community Members: At the local
level, field officials, officers from various line departments, and community members
play a vital role in ensuring the dissemination of the alert and in preparing the
community to deal with the heat wave. This may include activities like setting up cooling
centers, distributing water, and educating people on how to avoid heat stroke. Public
alerts are disseminated through media outlets, official websites, SMS, and mobile apps

The flow of information is primarily top-down, from national to state to district to local
authorities. This structured approach ensures that all levels of government are informed and
can work in coordination to mitigate the impact of heat waves. It also emphasizes the role of
the media and community members in spreading awareness and taking appropriate action.



CHAPTER 4

MITIGATION & PREPAREDNESS

As the frequency and severity of heat waves continue to rise, particularly in regions like Bihar,
proactive mitigation and preparedness measures are imperative to safeguard public health
and livelihoods. This chapter outlines a strategic approach to managing heat-related illnesses,
enhancing interdepartmental cooperation, and instituting comprehensive preventive
measures.

The World Health Organization (WHO) defines Heat-Related Ilinesses (HRI) as a spectrum of
conditions resulting from the body's inability to cope with heat. These conditions range from
mild heat cramps and heat exhaustion to more severe forms like heat stroke, which can be
life-threatening if not promptly addressed. According to WHO, the increase in morbidity and
mortality during heat waves can be significantly mitigated through effective prevention
strategies, timely medical response, and public education on the risks of extreme heat. The
onset of heat waves brings a spike in heat-related illnesses, necessitating immediate and
effective medical responses. (Refer to Annexure 2 for case definition of various HRIs).

The following table describes the symptoms and first aid for various heat disorder;

Table 4.1: Symptoms and First Aid for various Heat Disorders

Heat Disorder Symptoms First Aid

Heat rash Skin redness and pain,Take a shower using soap to remove
possible swelling,oils that may block pores preventing
blisters, fever,the body from cooling naturally. If
headaches. blisters occur, apply dry, sterile

dressings and seek medical attention.

Heat Cramps Painful spasms usually inMove to cool or shaded place. Apply
leg and abdominalfirm pressure on cramping muscles or
muscles or extremities.gently massage to relieve spasm. Give

Heavy sweating sips of water. If nausea occurs,

discontinue.
Heat Exhaustion Heavy sweating,Get victim to lie down in a cool place.
weakness, Skincold,Loosen clothing. Apply cool, wet

pale, headache andcloth. Fan or move victim to air-
clammy extremities.conditioned place. Give sips of water
Weak pulse. Normalslowly and if nausea occurs,

discontinue. If vomiting occurs, seek



Heat Disorder Symptoms First Aid

Faint or divs S temperature  possible.immediate medical attention, call 108
Bcesive sueating ’, Fainting, and 102 for ambulance.
Rapid, weak pulse C)
Nausea or vomiting 4 Vomiting.
Cool, pale, clammy skin [ s
Muscl I 4
Heat Stroke (Sun High body temperature.Heat stroke is a severe medical
stroke) Hot, dry skin. Rapid,emergency. Call 108 and 102 for
roke . .
strong pulse. Possibleambulance for emergency medical
. Throbbing headache unconsciousness orservices or take the victim to a
No sweating altered mental status.hospital immediately. Delay can be
Nausea or vomiting Victim will likely notfatal. Move victim to a cooler
— id s Is .
fapdsunriieg\veat. environment. Try a cool bath or
Body temperature above .
103°F sponging to reduce body

Red, hot, dry skin .
temperature. Use extreme caution.

May lose consciousness

DO NOT GIVE FLUIDS ORALLY if the
person is not conscious

Refer Annexure 4 for signs and symptoms in vulnerable population especially children
and pregnant women.

In Bihar, where the impact of heatwaves is increasingly severe due to climatic changes, hospital
preparedness for managing Heat-Related Ilinesses (HRIs) in anticipation of the 2024 heatwave
season is crucial. The state's healthcare infrastructure is focusing on a multi-faceted approach
to combat the heightened risk. This involves the development and implementation of localized
heatwave preparedness plans, which are essential for timely and effective response
mechanisms. Hospitals and healthcare facilities across Bihar are enhancing their capacity
through the training of medical staff in the identification and treatment of HRIs, ensuring the
availability of critical supplies such as intravenous fluids, and upgrading their cooling systems
to provide safe havens for those affected.

Moreover, the integration of early warning systems in collaboration with meteorological
departments enables healthcare facilities to be on high alert during peak heat periods,
allowing them to manage resources and staff allocations more efficiently. Public awareness
campaigns are also a critical component of the preparedness strategy, educating communities
on the risks of heatwaves and promoting preventive measures such as hydration and staying
indoors during the hottest parts of the day.

Partnerships between the government, non-governmental organizations (NGOs), and
international health bodies are being strengthened to support Bihar's healthcare system in
managing the anticipated surge in HRIs. These collaborations aim to improve infrastructure
resilience, facilitate knowledge exchange on best practices, and provide additional resources



and support where needed. With these comprehensive preparedness measures, Bihar aims to
significantly reduce the health impact of heatwaves on its population in 2024 and beyond,
demonstrating a proactive approach to heat-related health challenges. To elevate the
readiness of the healthcare system, a detailed operational plan has been outlined, featuring
several key initiatives (Refer Annexure 5 for Treatment Protocol of Heat Illness);

e A detailed action plan to tackle heat-related illnesses well in advance of hotter months.

e Operational framework — preparing specific health adaption plan, development of
guidelines and response plan to tackle all levels of heat-related illnesses. Capacity building
measures for doctors, nurses and others staff should be undertaken.

e (Cases with suspected heat stroke should be rapidly assessed using standard Treatment
Protocols.

e Identify surge capacities and mark the beds dedicated to treat heat stroke victims and
enhance emergency department preparedness to handle more patients.

¢ Identify RRT (Rapid Response Teams) to respond to any exigency call outside the hospitals.

e Ensure adequate arrangements of Staff, Beds, IV fluids, ORS, essential medicines and
equipment to cater to management of volume depletion and electrolyte imbalance.

e Health centres should establish accessible outreach clinics and conduct awareness
campaigns for neighbourhood communities to reduce cases and reduce the number of
affected cases.

e Primary health centres must refer the patients to the higher facility only after ensuring
adequate stabilization and basic definitive care (cooling and hydration).

e Hospitals must ensure proper networking with nearby facilities and medical centres to
share the patient load which exceeds their surge capacities.

e All cases of heat-related illnesses should be reported to IDSP (Integrated Disease
Surveillance Programme) unit of the district.

As per the Ministry of Family Health and Welfare (MOFHEW), the National Centre for Disease

Control (NCDC) has developed standard guidelines and directed the states to implement them,

with a special focus on notification. Based on this the Bihar Health Society has released

advisory and standard reporting format as per the national gudilines (Refer to Annexure 6 for

Heat-related lliness notification). Additionally, the current capacity of the hospitals also

needs to be reported in the prescribed format, which will not only be helpful to analyse the

strength but also will provide an insight to design or re-design the human resource allocation
for managing the heat-related illnesses. However, priority should be given to enhancing
capacity building for the Integrated Health Information Platform (IHIP), formerly known as the

Integrated Disease Surveillance Programme (IDSP), to detect heat-related illness and improve

case notification reporting.

In managing, mitigating, and preventing heat waves in Bihar, the role of departments beyond
health and hospitals is crucial. The following are proposed mitigation measures for the key
departments.

Department Proposed Mitigation Measures



Urban Development & Housing Department

Education Department

Water Resource Department

Agriculture Department

Animal Husbandry & Fisheries Department

Public Health Engineering Department

Rural Development Department

Panchayati Raj Department

Information Technology Department

Implement urban planning strategies,
such as increasing green spaces,
improving ventilation etc.

Promote and construct “Heat Resistant
Buildings” as a mitigating measure in
the long run.

Promote cool roofs initiative /white
coloured roofs (albedo paint), green
roofs and walls, and plantation in
neighbourhoods to keep them cool.

Paint the rooftop of schools with white/
Albedo painting to reduce heat built-
up and ensure cooler classrooms.

Encourage planting of trees in the vicinity
of schools (as a long term plan).

Promote construction of rain water
harvesting structures

Promote efficient irrigation techniques
such as drip irrigation

Promote Crop Insurance

Promote drought resistant crops

Construct water trough for animals at
strategic locations

Monitor the level of ground water on
regular basis

Ensure excavation/deepening of
Pynes/Ahars so as to ensure storage of
water under MGNREGA

Prepare village level action plan to
ensure the installation of sufficient
drinking water points

Execute the water conservation
schemes/projects

Develop Dashboard for the monitoring
of heat wave condition and cases at the
ground level

Lastly, collaboration with the Department of Energy can facilitate the provision of
uninterrupted power supply, essential for running cooling systems during heat waves. By
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leveraging the expertise and resources of these departments, a comprehensive approach to
heat wave management can be established, ensuring the well-being of Bihar's residents during
extreme heat events. (Detailed action points are given in Chapter 5)

4.4 Preventive Measures Dos & Don’ts

Addressing the escalating threat of heatwaves in Bihar necessitates a comprehensive public
health strategy. The Bihar Heatwave Action Plan 2024 advocates for an integrated approach,
focusing on the 'B.E.A.T. the Heat' risk communication framework - B.E.A.T. the Heat - BE
AWARE of heat stress and protect yourself; EASILY IDENTIFY the symptoms; ACT
IMMEDIATELY to protect; TAKE to a health facility. This framework emphasizes coordinated
prevention, prompt response, accurate diagnosis, and effective care strategies, involving front-
line workers such as community health representatives and educators. Additionally, preventive
measures like hydration, avoiding peak heat hours, and appropriate clothing are essential,
alongside community-level interventions such as establishing cooling centers and distributing
hydration kits. Mitigating heat wave threats requires interdepartmental collaboration, public
awareness, and education, including integrating heat wave management into school
curriculums and healthcare professional training.

In light of the rising temperatures and the increasing incidence of heat-related illnesses, it is
paramount to adhere to specific health advisories for the effective prevention and
management of heat stress. These guidelines, tailored for everyone, employers, and workers
alike, offer a comprehensive approach to safeguarding oneself and others during the hotter
months. From staying hydrated with sufficient water and appropriate beverages to wearing
suitable clothing and scheduling work to cooler times of the day, these measures are designed
to mitigate the risks associated with heat exposure. Additionally, the advice extends to
maintaining a cool living environment, recognizing the signs of heat-induced health issues,
and understanding what to avoid during peak heat times to ensure the well-being of all
individuals and animals under one's care. The table below summarizes these vital precautions
and recommendations, serving as a quick reference to promote health and safety during the

summer season.

- Listen to Radio, watch TV, read Newspaper for local weather news.

- Drink sufficient water - even if not thirsty.

- Use ORS, homemade drinks like lassi, torani, lemon water, buttermilk, etc.
- Wear lightweight, light-colored, loose, and porous cotton clothes.

- Cover your head with a cloth, hat, or umbrella.

- Provide cool drinking water near the workplace.

- Caution workers to avoid direct sunlight.

- Schedule strenuous jobs to cooler times of the day.
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- Increase the frequency and length of rest breaks for outdoor activities.

- Give additional attention to pregnant workers and those with a medical
scondition.

- Stay indoors as much as possible.

- Keep your home cool, use curtains, shutters, or sunshade, and open
windows at night.

- Try to remain on lower floors.

- Use fans, damp clothing, and take baths in cold water frequently.

- If you feel faint or ill, see a doctor immediately.

- Keep animals in shade and give them plenty of water to drink.

- Avoid going out in the sun, especially between 12.00 noon and 3.00 p.m.
- Avoid wearing dark, heavy, or tight clothing.

- Do not go out barefoot.

- Avoid cooking during peak hours. Open doors and windows to ventilate
the cooking area adequately.

- Avoid alcohol, tea, coffee, and carbonated soft drinks, which dehydrate
the body.

- Avoid high-protein food and do not eat stale food.

- Do not leave children or pets in parked vehicles, as they may get affected
by Heat Wave.

This table summarizes the essential guidelines for managing and preventing heat stress,
making it easier to understand and follow the provided advice.

Information, Education, and Communication (IEC) campaigns are crucial for raising awareness
among vulnerable populations, encouraging safer practices, and fostering community
engagement to address heat stress. The following materials are part of BSDMA's efforts for
heat wave preparedness and mitigation.
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CHAPTER 5

DEPARTMENT WISE PREPAREDNESS & RESPONSE
ACTIONS

The Heat Action Plan (HAP) is a state strategy for enhancing preparedness and addressing
heatwave situations. Multiple line departments and non-governmental organisations, such as
civil society organisations, citizen's groups, Gram Panchayats, Municipalities & Urban Local
Bodies, and other stockholders, will implement the HAP in view of the potential effects that
heat waves and extreme hot weather will have on various sectors, including health, education,
social welfare, labour, energy, animal husbandry, and the community at large. The
implementation of the HAP requires a coordinated effort from various stakeholders to ensure
effective mitigation and response strategies are in place. Collaboration between these entities
will enable a comprehensive approach that addresses the diverse challenges posed by heat
waves and extreme heat weather conditions. Additionally, regular communication and
collaboration among these stakeholders will facilitate the sharing of best practices and lessons
learned, further enhancing the overall effectiveness of the HAP.

5.1. Heat wave Risk management planning

Action plans are being proposed for the heat wave risk management and risk planning at the
state, district or block level. These action plans aim to mitigate the impact of heat waves on
vulnerable populations and infrastructure. They involve measures such as early warning
systems, public awareness campaigns, and the establishment of cooling centers in high-risk
areas. The planning process involves identifying vulnerable populations and areas, developing
early warning systems, implementing heat health action plans, and improving infrastructure

Vertical Planning >

State

< Horizontal

Planning >

Horizontal Planning
Horizontal Planning
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and urban planning to reduce heat exposure. By planning for heat waves, communities can

protect public health, minimize economic losses, and build sustainable cities for the future
(Figure 5.1).

Horizontal and Vertical Planning with clear role & responsibilities
Appropriate Prevention, Preparedness Mitigation and Response

Develop monitoring mechanism
Conduct weekly Reviews and update

Appoint Nodal office at each level (by Post)

Data Collection and Analysis

Conducting regular risk assessments to identify vulnerable areas and populations
Developing comprehensive contingency plans for effective response

5.2 Department-wise Action Plan

5.2.1 Health Department

educate communities about Health-

Related Illnesses (HRI), preventive
measures, and warning signs to
empower  individuals to  take

S.N. Activities S.N. Activities

1. Health Department to ensure a well- 1. e Ensure adequate quantities of life-
defined plan with clear protocols for saving medicines in all the PHCs,
Heat Related [lIness (HRI) district hospitals, medical college
identification, treatment, and hospitals, ASHA, and ANM kits to
communication meet heat-related illnesses

e Maintain sufficient supply of ORS
sachets and ice packs at PHCs,
Community Health Centers,
Taluk/District/ private hospitals.
Encourage opening of ORS booths
in coordination with NGOs or as a
CSR initiative.

2. Hospitals to ensure the necessary 2. Ensure spate beds and isolation wards (for
resources to manage an influx of HRI heat related ailments) are established in
patients such as dedicated beds, PHCs, district hospitals, and medical
cooling  equipment, medication colleges to treat hyperthermia, and heat
stockpiles & ORS Sachets, and surge stroke during the heat wave period.
capacity planning

3. Health Department and Hospitals to 3. e Issue health advisories from time to

time to make the public aware of
precautions taken to safeguard
against heat waves
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responsibility for their safety and well-
being in hot weather

e Ensure that all medical facilities
have access to enough drinking

Action Plan

water.

4. e Purchase and distribute drugs and 4. Data management and collection of heat
other essential logistics in the wave-impacted patients during the heat
block as well as in all sub-centers wave period from across government
(outreach level), PHCs, CHCs and hospitals and shared with the concerned
ambulances department.

e Prepare clinical guidelines to
improve heat wave impact on
patient.

5. lIncorporate heat-wave component in 5. Ensure uninterrupted power supply in the
the service training module for ANM & health centres/hospitals through solar
ASHA and Jeevika Didis (round the power system.
year)

6. Private Clinics' Role in Bihar's Heat 6. e Provide medical care for heat-

related illnesses.

e Educate patients and community
about heat-related illnesses.

e Monitor vulnerable populations for
signs of heat-related illnesses.

e Referral to Higher-Level Care: Refer
patients with severe heat-related
illnesses to specialized medical
facilities.

e Collaboration with Public Health
Authorities: Collaborate with public
health authorities to share data
and coordinate response activities.

S.N.

5.2.2 Education Department

Activities

S.N.

Activities

Identify the most probable affected
schools within spots/villages/slum and
possible impacts of heat wave on the
children with the help of school
teachers.

Schools and colleges may reschedule
classes and exams during summer months,
adjusting timings based on heat alerts and
conditions, and potentially closing schools
or pre-opening summer vacations.

36|Page




Dissemination of public messages on 2.
how to protect children against
extreme heat through media outlets
and orientation materials, such as
pamphlets and advertisements on
heat stress prevention. Use text
messages, email, radio and social
media, such as WhatsApp.

Activities

Identify the most probable affected 1.
spots/cities/town/slums and
understand the possible impacts of
heat wave in the urban areas

Identify shed (like temple, mosque, 2.
bus stand, railway stations etc.) and
make appropriate arrangements

Designate public places such as 3.
schools (during vacations), public
parks, etc. for resting during peak heat
period.

4. Repair and maintenance of non- 4.

functional hand pumps/water supply
system to ensure uninterrupted
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Dissemination of public messages on how
to protect children against extreme heat
through media outlets and orientation
materials, such as pamphlets and
advertisements on heat stress prevention.
Use text messages, email, radio and social
media, such as WhatsApp.

e Ensure availability of sufficient
cool drinking water, IV fluids and
ORS in all the schools.

e Introduce Water Bell sessions to
facilitate the teachers and children
to have water periodically.

e Develop and execute school
health program/campaign.

S.N.

Activities

Set up water kiosks at market places and
other strategic locations in coordination
with NGOs or as a CSR activity.

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

e Disseminate heat alerts received from
SEOC and SDMA to all stakeholders
and general public.

e Set up electronic scrolling boards to
display temperature and forecasts at
junctions and other public places.

e Ensure access to Ren Baseras with
facilities such as cool drinking water,
maintenance of room temperature
(cool room) for homeless.

Expand access to public places such as
public parks for outdoor workers, slum
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drinking water supply during summer.
This is to be done with support of PHE
Department.

communities, and other vulnerable
sections of population.

e Maintain longer evening park hours.

e Ensure adequate stock and distribution
of ORS, IV fluids and other medicines
in cooperation with hospitals.

5.2.4 Social Welfare Department

S.N. Activities S.N. Activities
1. e Targeted dissemination of IEC 1. Anganwadi timings should be rescheduled
material  through public to avoid peak heat.
awareness campaigns with a
special focus on infants,
children below five years,
pregnant and lactating ——— s
... 2. Ensure availability of cool drinking water
mothers and geriatric o )
. and ORS with ice packs in each AWC along
population. ) ) )
with age-appropriate IEC materials.
e Create awareness regarding
importance of hydration.

2. [Train Anganwadi workers to identify 3 Ensure adequate stock and distribution of
heat-related health risks and its ORS at all AWCs with support of Health
management. Department

4 Ensure arrangements of special treatment
facilities at the AWCs for infants, children
below five years, pregnant and lactating
mothers.

5 Buttermilk/curd should be served in
anganwadi instead of milk, if needed.

6 Anganwadis should be opened for the

general public as a resting place during
vacations.

5.2.5 Fire Services Department (Home dept.)
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1. Preparedness to respond fires. Give
priorities to high-risk areas.

Guarantee a prompt and efficient response
in case of fire outbreaks.

public and private structures.

2. dentification of fire hot spots. 2. Mock drills in rural/urban locations.

3. Educational campaign in rural and 3. Awareness generation at identified black
urban areas to prevent fire accidents. Spots.
Additionally, raise awareness about
fire safety measures.

4. Perform a fire safety inspection of all 4. Ensure coordination with stakeholders.

5.2.6 Rural Development Department

1. Renovation and deepening of water
bodies through MGNREGA.

1.

Arrangements of resting shades/cool
drinking water and emergency medicines
for the workers of MGNREGA at all working
sites.

drinking water for the workers of
MGNREGA at the work sites (as per the
MGNREGA ACT).

2. Prioritizing tree planting and 2. Rescheduling of working timing at
implementing water recharge MGNREGA work sites during summer
schemes, like water harvesting season and heat wave conditions: no work
structures. between 11:30 am to 3:30 pm. Work may

start early in the morning and continue till
completion of the total prescribed working
hours.

3. Preparation of resting shades/cold 3. e Ensure availability of ORS at all

MGNREGA sites.

e Issue instruction for workers to keep
their body covered with long sleeved
shirts, caps & clothes for protection of
ears and necks

5.2.7 Micro Water Resource Department

1. Digging and deepening Pynes/Ahars
to increase water storage, providing a
source of drinking water for animals
and birds.

1.

Ensure deepening and encroachment-free
Pynes/Ahars.

2. Repairing and rectifying mechanical or
electrical faults in tube wells should be

Ensure hassle free functioning of tube
wells.
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prioritized to ensure water storage in
ponds and for irrigation channels,
including those used for fodder crops.

3. Periodically evaluate the availability of 3. Ensure availability of water in ponds and
water in Reservoirs, rivers, ponds and other local water bodies and in state-
lakes. constructed tube well for animals.

5.2.8 Public Health Engineering Department
S.N. Activities S.N. Activities

1. |Excavation/deepening of Pynes/Ahars 1. e Ensure deepening and
so as to ensure storage of water; for encroachment-free Pynes/Ahars.
animals and birds to drink from. e Ensure hassle free functioning of

tube wells

2. Repairing/rectification of mechanical/ 2. Ensure availability of water in ponds and

electrical electric faults of tube wells
should be on priority basis to ensure

water storage in pond and for
irrigation  channels (including for
fodder crop).

other local water bodies and in state-
constructed tube well for animals

5.2.9 Information & Public Relations Department

e Identify areas to post warnings
and information during heat

season
e Activate mobile heat hotline
messages
e Begin placing temperature

forecasts in Newspapers

e Increase installed LED screens
with  scrolling temperature
data.

S.N. Activities S.N. Activities

1. e Secure commercial airtime 1. Issue heat warnings on electronic
slots for  public service media
announcements Contact local FM radio and TV stations

for announcements

Use SMS, text and WhatsApp mobile
messaging and centralized mobile
databases to send warnings.

To send SMS alert messages directly to
private practitioners in addition to the
medical professionals at PHCs and
UHCs

Contact Local and state transport
department to place warnings on
buses.
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5.2.10 Animal Husbandry & Fisheries Department

S.N. Activities S.N. Activities
1. @ The initiative promotes awareness 1. Coordinate with WRD and PHED for
among animal owners and farmers arranging water for animals near the tube
about the significance of shade wells.
and water for animals, particularly
during the onset of heat waves.
e Awareness generation about the
health-related issues of animals in
the wake of heat waves
2. o Preparation of Posters & 2. Monitoring of animal health and make
pamphlets with tips to take care of adequate arrangements for treatment of
cattle and poultry during heat heat-related diseases affecting livestock.
waves
e Update surveillance programme
and protocol including track daily
heat is related to livestock
3. (Capacity building programmes at 3 o Adopt heat related illness and
veterinary hospitals/centres especially prevention protocol
for farmers e Deploy all animal husbandry staff on
duty during heat wave
e Monitor water borne diseases
4. Updating contingency plans 4. Provide referral/follow-up services
regarding provision of water to through the local veterinary clinics.
animals as per SOP on Drinking Water
Crisis.
5. Strengthen the disease surveillance
system and maintain online inventory
of animal epidemics.
6. Ensure adequate stock of medicines in
all  veterinary hospitals. Arrange
mobile hospital ready at vulnerable
village

5.2.11 Labour& Employment Department
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S.N. Activities S.N. Activities

1. Organize training for employers, 1. [Encourage employers to shift outdoor

outdoor labourers and workers on workers schedules away from peak
health impacts of extreme heat and afternoon hours (12 — 4pm) during a heat
protective measures to be taken alert.

during high temperature periods.

2. Utilize maps of construction sites and 2. e Conduct publicity campaigns during

outdoor work spots preferably high-risk days in identified high-risk
overlaying with irradiation map from areas.

IMD or heat island map to identify e Communicate directly about heat
more high-risk outdoor workers and season with non-factory workers.

e Provision of Cool drinking water/Butter

to conduct publicity campaigns during e e £ ety Pl

high-risk days.

3. Preparing a list of factory medical 3. Ensure to provide emergency ice packs and
officers, contractors and house side heat-illness prevention materials to

non-factory workers .
construction workers.

to include in heat alert and action
communication

4. Heat illness orientation planning for 4. Ensure provision of shelters/ cooling areas,
factory medical officers water and supply of emergency medicines
like ORS, IV fluids etc. at work sites by

employers.

1. Perform repair and maintenance tasks 1. Power distribution companies should
to ensure a continuous power supply. strive to maintain uninterrupted power
supply during peak hours.

2. [Execute repair and maintenance work 2. Adequate arrangements should be
for loose or hanging electric wires. established to promptly address reports of
power supply faults from any location

within the state.

———————————————————————————— 3. Prompt action in response to snapped

wires.
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5.2.13 Agriculture Department (In line with Krishi Road Map: 2023-2028)

Activities

S.N.

Activities

Identify the areas to be affected and
study the probable impact of heat
waves on agriculture.

Conduct sessions on crop safety, crop
diversification techniques with farmers.

e Develop specific Dos and Don'ts
related to crops for heat wave and
disseminate the same based on
the above study.

e Prepare advisories on crop
diversification techniques and
organize sessions with farmers.

Conduct sessions on Dos and Don’ts on
heat wave with farmers.

e Promote and distribute hot-
weather sustainable seeds and
plants

e Ensure enough stock of seeds and
plants and other relevant material
in the warehouses

S.N.

5.2.14 Environment, Forest & Climate Change Department

Activities

S.N.

Activities

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

Ensure drinking water points in zoo and
wild animals’ yard

measures in forests and wildlife

sanctuaries.

2. Mass awareness among wildlife and 2. Arrangements for promptly attending
forest personnel about heat wave. to the health issues of zoo animals
caused by heat waves.
Arrangements for cooling system in
zoos during extreme heat.
3. Forest fire prevention and control 3  Establishment of emergency operation

and control centre
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4. Maintenance of water holes/bodies in
forest and wildlife sanctuaries.

6. Plantation of shelter trees/wind

breakers near habitation.

5.2.15 India Meteorological Department

S.N. Activities

S.N.

Activities

1. Monitoring and forecasting of weather
conditions and early warning systems
for alerting the public and relevant
authorities.

Identify “heat wave prone areas” in the
state through appropriate tracking and
modelling of meteorological data and
promote the timely development

2. Release warning and forecast to the
local print & electronic media,
including radio stations, Doordarshan
for the public before the onset of the
heat wave.

Coordinate with DMD and BSDMA for
release advisory and mass massaging on
heat wave.

5.2.16 Bihar Mausam Seva Kendra (BMSK) Action Plan

S.N. Activities

S.N.

Activities

1. Develop an app through which early
warning for heat wave conditions
(based on colour code signals) will be
provided to the citizens. Information
regarding this will also be provided to
the people through the call center of
the BMSK (throughout the year with
special focus between March to July).

Electronic media, including radio stations,
Doordarshan for the public before the
onset of the heat wave (on daily basis)

2. Release warning and forecast to the
local print & electronic media,
including radio stations, Doordarshan
for the public before the onset of the
heat wave.
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5.2.17 Disaster Management Department Action Plan

1. Organize  awareness  generation 1. Coordinate with IMD to get specific alerts
program to take protective measure about heat wave situations and issue alerts
against heat wave. to the DEOCs and general public.

2. Coordinate with line departments and 2. Organize meetings with CMG to review the
District Collectors for implementation implementation of Heat Action Plan.
of Heat Action Plan.

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

5.2.18 District Disaster Management Authorities (DDMAs) Action Plan

S.N. Activities S.N. Activities

1. Prepare Resource Plan of the 1. DDMAs to update heat wave situation in

vulnerable areas/ blocks/ Gram the districts through DEOC Multi Hazard
Panchayats based on the vulnerability Portal (http/eoc.bih.nic.in) and submit
mapping prepared by DMD. authorized copy to SEOC at email: seoc-

dmd-bihar@bihar.gov.in

2. Organise heat wave preparedness 2. Organize review meetings on response
review meeting with line departments done (every week from March to July)
(follow the preparedness checklist and
conduct the review). Atleast 4
meetings to be conducted from
January to March.

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

4. DM to ensure and monitor shelter/Drinking
water arrangements

5.2.19 Bihar State Disaster Management Authority Action Plan

1. Organize sensitization and awareness 1. Coordinate with IMD/BMSK to get specific
generation program for alerts for mass messaging on the adverse
Panchayat/ULB representatives for impact of heat waves.
protection against the adverse impact
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of heat wave and prepare the checklist
for preparedness.

Capacity building program for staff of
medical colleges, hospitals, and PHCs
in addressing heat-related illness and
prepare the checklist for
preparedness.

Capacity building program for staff of
veterinary colleges & hospitals in
addressing heat-related illnesses of
animals

Integrating the HAP with Mukhya
Mantri School safety program to build
the capacity of school children against
the adverse effects of heat waves and
prepare the checklist for preparedness

Provide technical support to DMD and
DDMAs to prepare the resource plan
of the most vulnerable areas

Provide technical support to DMD and
Line departments to prepare the
vulnerability mapping of the heat
wave

2. Monitoring of heat wave action plan
through line departments and DMD



Based on prior literature addressing temperature-related vulnerability, fourteen indicators
were meticulously selected for the vulnerability assessment analysis pertinent to the Bihar
context. Our analysis, aiming for enhanced comprehensiveness, incorporates an array of
indicators, including both socioeconomic/sociodemographic and biophysical metrics. The
following list enumerates the 14 indicators integrated into our vulnerability assessment:

Percentage of children under six years (Census) (+)

Sex ratio (NFHS 5) (-)

Percentage of Scheduled Tribes (STs) (NFHS 5) (+)

Percentage of Scheduled Castes (SCs) (NFHS 5) (+)

Literacy rate (Census 2011) (-)

Percentage of households in the lowest wealth quintiles (NFHS-5) (+)

No vk~ wh =

Percentage of households with access to drinking water within the premises (NFHS-5)
)

8. Household ownership of television (NFHS-4) (-)

9. Household ownership of a mobile phone (NFHS-4) (-)

10. Household ownership of a radio (NFHS-4) (-)

11. Percentage of fully immunized children (NFHS-5) (-)

12. Proportion of households with health insurance coverage (NFHS-5) (-)

13. Population density (persons per square kilometer) (Census 2011) (+)

14. Maximum Temperature (TMax) (BSDMA data) (+)
*A positive sign (+) indicates an increase in vulnerability with a higher indicator value. In
contrast, a negative sign (-) denotes a decrease in vulnerability as the value of the indicator
increases.

Given the diverse measurement units of the indicators, a standardization procedure was
imperative. We transformed the data into a specified range using z-score normalization, which
adjusts all indicators to a common scale with a mean of zero and a standard deviation of one.
The equation represents this transformation: Z = (score - mean) / standard deviation. Such
normalization methods have precedent in vulnerability assessments. 1,6 Five variables
underwent reverse scoring (multiplying z-scores by -1) to ensure uniform directionality,
indicating lower vulnerability with higher indicator values.

Subsequently, we conducted a principal components analysis (PCA), a statistical method to
extract significant linear combinations from a large variable set.1 We employed the commonly

6 Zahran, S., Brody, S. D., Peacock, W. G., Vedlitz, A., & Grover, H. (2008). Social vulnerability and the natural
and built environment: A model of flood casualties in Texas. Disasters, 32(4). https://doi.org/10.1111/.1467-
7717.2008.01054.x
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used "eigenvalue-greater-than-one" rule7, a staple in PCA-based vulnerability studies, to

determine the number of reliable components. This rule posits that components with

eigenvalues (Eigenvalues represent the total amount of variance that can be explained by a

given principal component) greater than one are considered reliable, with those close to one

having minimal explained variance excluded. Post-PCA, we applied Varimax or orthogonal

rotation, and the component scores were summed to formulate the Heat-Vulnerability Index

(HVI). This method aligns with previous vulnerability assessment approaches in India (G. Azhar

etal., 2017).1 The vulnerability index created was then categorized into tertiles (Low, Moderate,

and high vulnerability).

District-wise HVI classification

Gopalganj
Munger
Saran
Siwan
Rohtas
Madhubani
Bhojpur
Patna
Muzaffarpur
Buxar
Aurangabad
Vaishali
Samastipur
West Champaran
Sheohar
Jehanabad
Nawada
East Champaran
Kaimur (Bhabua)
Kishanganj
Nalanda
Bhagalpur
Arwal
Darbhanga

2558037
1359054
3943098
3318176
2962593
4476044
2720155
5772804
4778610
1707643
2511243
3495249
4254782
3922780
656916
1124176
2216653
5082868
1626900
1690948
2872523
3032226
699563
3921971

73781114
5.0132804
4.8389025
4.8302751
4.53791
3.9080524
3.369179
3.2847905
2.63925
2.6233184
24737241
2.4424143
-1.4479295
-1.1281413
-1.1210203
-1.0727302
-0.87380964
-0.82670331
-0.62413311
-0.24403337
-0.0007149
0.46466896
0.52638197
0.7803238

Low vulnerability
Low vulnerability
Low vulnerability
Low vulnerability
Low vulnerability
Low vulnerability
Low vulnerability
Low vulnerability
Low vulnerability
Low vulnerability
Low vulnerability
Low vulnerability
Moderate vulnerability
Moderate vulnerability
Moderate vulnerability
Moderate vulnerability
Moderate vulnerability
Moderate vulnerability
Moderate vulnerability
Moderate vulnerability
Moderate vulnerability
Moderate vulnerability
Moderate vulnerability
Moderate vulnerability

" Kaiser, H. F. (1960). The Application of Electronic Computers to Factor Analysis. Educational and

Psychological Measurement, 20(1). https://doi.org/10.1177/001316446002000116

48| Page




Begusarai 2954367 1.0292335 Moderate vulnerability
Saharsa 1897102 -1.8748007 High vulnerability
Sitamarhi 3419622 -2.0185788 High vulnerability
Khagaria 1657599 -2.0666661 High vulnerability
Gaya 4379383 -2.4669108 High vulnerability
Banka 2029339 -2.6021919 High vulnerability
Sheikhpura 634927 -2.7536297 High vulnerability
Lakhisarai 1000717 -2.7630243 High vulnerability
Purnea 3273127 -3.0242615 High vulnerability
Supaul 2228397 -3.435425 High vulnerability
Katihar 3068149 -3.9025946 High vulnerability
Madhepura 1994618 -4.3472199 High vulnerability
Jamui 1756078 -5.3875241 High vulnerability
Araria 2806200 -5.7477736 High vulnerability

Low Vulnerability: (Score: >1.5)
Moderate Vulnerability: (Score: -1.5 to 1.5)
High Vulnerability: (Score: <-1.5)

*Tertile method is a statistical way to rank all the districts into three equal parts and categorise them into
high, moderate, low for ease of interpretation.

The Heat Vulnerability Index (HVI) and Principal Component Analysis (PCA) are valuable tools
for assessing a system's vulnerability to heat-related impacts. The HVI analysis identifies key
variables, while PCA integrates multiple variables into a smaller set, simplifying the analysis.
PCA reduces the dimensionality of the dataset, focusing on essential components. It helps
identify vulnerable subpopulations and provides a holistic risk assessment, considering factors
like healthcare infrastructure, socioeconomic status, and preparedness measures. The results
can inform policymakers about the most influential factors contributing to that vulnerability,
guiding the development of targeted policies and adaptation strategies. PCA also helps
identify temporal and spatial trends in heat vulnerability, aiding in adaptive strategies. This
study uses a variance weighted approach to calculate vulnerability values, maps them at a fine
spatial scale, and assesses the degree to which high heat vulnerability coincides with potential
high heat wave events. This analysis suggest that future public health adaptation strategies
should account for heterogeneity and implement more tailored interventions to mitigate heat-
related health impacts. The study analyzed the effects of various factors on the performance
of a group of individuals with different levels of stunting. The results showed that the group
with stunting had lower performance in various aspects, such as radio, TV, mobile, pucca
house, sex ratio, literacy, and overall, they had lower performance in various areas. Local
adaptation strategies, including public messaging, automated phone calls, yellow, red- alerts,
and traditional practices like staying indoors during noon hours, wearing cotton light coloured
clothes, and use of ORS, homemade drinks like lassi, torani (rice water), lemon water,
buttermilk, etc. which helps to re-hydrate the body., should be considered.
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Case Definitions
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Annexure Table: Case definition of various Heat related illness®

All, But Hot

children ; +/-
insulating
clothing or
swaddling
(wrap in
tight
clothes)

Hot

insulating
clothing

Hot
P+

insulating
clothing or
swaddling
(wrap in
tight
clothes)

8 Source: IIPH Gandhi Nagar, Gujarat.
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Itchy Rash with Diffused red

frequently environment small red

in the skin.

of heat
exposure;
bumps can

sometimes be

filled with clear

or white fluid

Painful spasms Uncomfortable
environment of large and
typically with frequently used have difficulty
exertion; +/- muscle groups fully extending
affected limbs

Feeling

environment overheated,
lightheadednes skin; hot skin;
exertion; +/-s,
exhausted and temperature; +/- focal weakness;
no difficulty in

swallowing food
weakness, slight or speech; no

disorientation

weak,
unsteady,
feeling of
vomiting,
sweaty and

thirsty, inability

to
continue
activities

colour skin or
bumps at poresvesicular rash,
itching of the
Seen in setting skin without
visible eruption

/joints

Sweaty/diaphor No coincidental

etic; flushed
normal core

dazed, +/-
generalized

Not focally

distributed like

a contact
dermatitis

No contaminate
appearance may wound/tetanus

exposure; no

seizure activity

signs and

symptoms of

infection; no

Full
recovery
with
elimination
of
exposure
and
supportive
care

Full
recovery
with
elimination
of exposure
and
supportive
care

Full
recovery
With
elimination
of exposure
and
supportive
care;

overdose history progressio

n to heat
syncope /
stroke if
continued
exposure
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Typically, Hot Feeling hot and Brief generalized No seizure Full
adult environment weak; light- loss of activity, no loss recovery
s+ /- headedness consciousness in of bowel or with
exertion; +/- followed by hot setting, short bladder elimination
insulating  brief loss of  period of continence, no  of exposure
clothing or consciousness disorientation, if focal weakness, and
swaddling any no difficulties  supportive
(wrapin a in food care;
tight swallowing or  progressio
clothes) speech n to heat
stroke if
continued
exposure
All Hot Severe Flushed dry skin No coincidental 25-50%
environment overheating;  (not always), coresigns and mortality
;+/- profound temperature > symptoms of even with
exertion; +/- weakness; 40-degree C, infection; no aggressive
insulating  disorientation, altered mental focal weakness; care,
clothing or not fully alert, status with no significant

swaddling  convulsion, or disorientation, aphasia/dysarthri morbidity if
other altered  possibly delirium,a, no overdose  survive
mental status coma, seizures, history
tachycardia, +/-
hypotension
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Annexure-3

Heatwave advisory from DMD
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3m9eT yaeE fAur
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T #,
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g Ud A Fre 9T/ arior faer e/ demac ot faMeT /s S et / aRass T /e
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Signs And Symptoms In Vulnerable Population (Children & Pregnant Women®)

Target Populations Heat Stroke Heat Exhaustion

All Populations * Alterad mental state (e.g.,
inappropriate behaviour,
seizures, delirium,
slurred ch, extreme
lethargy, comalloss of
consciousness)

=Very high core body
temperature {40°C/104°F)

= Associated symptoms
include:

* Nausea

* Rapid heartbeat/breathing

« Hot and dry or damp skin

* Sweating may or may not
be present

Specific to Infants and
Children under 4 years

*Very irritable {unable
to express specific
symptoms)

* May present symptoms of
dehydration as well

Specific to Older
Children and
Adolescents

* May be associated with
exertion, e.g., sports

Specific to Pregnant
Women

*Very high core body
temperature {above
39°C/102°F)*

* Symptoms of severe
dehydration such as
labour contractions
(Braxton Hicks) may
present

Population

= No altered mental state
* High core body

* Brief loss of

* Painful and
consciousness, involuntary

usually in person

temperature (under
40°C/104°F)
*Increased thirst

o
skeletal muscle
* Flushed andior

standing for
a prolonged

o Hesavy swasting period or rapidly moist skin
changing
+ Headache positions
= Cool and/or damp skin in a warm
and il i

* Muscle cramps
= Nausea or vomiting

*Very irritable (unable
to express specific

*Very irritable
{unable to

symptoms} express specific
symptoms)

* Mildislightly
high core body
temperature
may be present
(less than
29.5°C/102.5°F)

* Muscle cramps (may be
verbally expressed}

* Nausea (may be verbally
expressed)

*Increase in core body * Involuntary
temperature {under contractions
39°C/102°F) may affect

calves, arms and
stomach area
(most common)

Milder symptoms
(Treat at home)

Dehydration**

* Swelling most
often seen around
lower legs and
feet

* Swelling of *Tiny bumps on * Dry mouth and tongue
hands, feet or skin, usually in Sticky lipsimouth
other chest or upper « Drowsy or sleepy
greas back « Little urine

*Could resultin  Dark urin
tiny blisters e
* Dizziness

* Sunken eyes

*Can occur in
diapered area
orif baby is
overclothed/
overdressed

* Sunken soft spot
{fontanelle} on baby's
head and cheeks

* No tears when crying

* Decreased urine output or
dark urine

«Irritable {unable to
express specific
symptoms)

* Inadequate breastmilk
production

* False labour (Braxton-
Hicks) contractions

*Tiny bumps on the
skin, in particular in
the crease between
and beneath the
breasts, crease
where bulge of
lower abdomen
rubs against the top
of pubic area, on
back, inner thighs,
armpits, and other
creasing areas

Severe symptoms
(Take to hospital immediately)

* Dry lips, sticky mouth = Confusion/not responding
- Excessive thirst clearly, seizures, coma, very
= Excessive sweating dull, not waking up (MOST
* Weakness, dizziness SEVERE)
= Nausea, vomiting * Very high body temperature
* Small blisters, rashes for longer than two hours
I Population e Heat rashes (40°C/104°F)

* Mild, slightly high body - Fainting

temperature * Dark urine
 Cramps, usually in arms * No urine in more than

and legs eight hours
= Nosebleeds (common in hot * Rapid heartbeat and

and dry environmaents) breathing

* No sweating (but skin may
be wet and hot)

* Heat rashes in diapered = Crying without tears

area - Sunken eyes and/or
= Irritable and/or crying forehead

Specific to Infants
and Young Children
(up to 4 years of age)

Vomiting or diarrhoea
Extreme irritability
Foewer wet diapers

Specific to Older
Children and
Adol cents

(approximately 4-19
vears of age)

* Expresses nausea

* Expresses having
headaches

* Muscle cramps (especially
after exercising outside,
which is common for this
age group)

= Deep or severe muscle pain
specially after exercising
outside, which is common
for this age group)

Specific to Pregnant
Women

Heat rashes in body areas
that rub against each other
* Muscle cramping in
stomach

9 UNICEF Protecting-Children-Heat-Stress-Technical-Note2023
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Very high body temperature
Extreme nausoa

Early contractions

Swaeaelling of body parts
Severe muscle cramping




Recognizing that treatment protocols may vary slightly according to the setting (EMS, health

centre, clinic, hospital emergency department, etc.), the following should apply generally to

any setting and to all patients with heat related illnesses:

1. Initial patient assessment — primary survey (airway, breathing, circulation, disability,

exposure), vital signs, including temperature

2. Consider heat illness in differential diagnosis if:

a) Presenting with suggestive symptoms and signs

b) Patient has one or more of the following risk factors:

I. Extremes of age (infants, elderly)

ii. Debilitation/physical deconditioning, overweight or obese

iii. Lack of acclimatization to environmental heat (recent arrival, early in summer

season)

iv. Any significant underlying chronic disease, including psychiatric, cardiovascular,

neurologic, hematologic, obesity, pulmonary, renal, and respiratory disease

V. Taking one or more of the following:

Sympathomimetic drugs
Anticholinergic drugs
Barbiturates

Diuretics

Alcohol

Beta blockers

3. Remove from environmental heat exposure and stop physical activity

Initiate passive cooling procedures

a) Cool wet towels or ice packs to axillae, groin, and around neck; if patient is stable, may

take a cool shower, but evaluate risk of such activity against gain and availability of

other cooling measures

b) Spray cool water or blot cool water onto skin

c) Use fan to blow cool air onto moist skin

5. If temperature lower than 40°C, repeat assessment every 5 minutes; if improving, attempt

to orally hydrate (clear liquids, ORS can be used but not necessary; cool liquids better than

cold). If temperature is 40°C or above, initiate IV rehydration and immediately transport to

emergency department for stabilization.
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Annexure-6

Advisory of the Bihar State Health Society
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ferfercam, o ARwer i 1 SHEHY e IR (-1 B ER) |
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Work @ a1+ faram SRR | Xif¥ &1 aidest i 99 2024-2025 @ Financial Guidelines
@ TR o AT SR |

6. Emergency Call @ &g Rapid Response Team @7 76 ffell Ud Uave W) R T o3 |
7. Para Medical Staff, Bed, IV Fluid, ORS, Essential Medicine Td Equipment &1 qaie sggwern
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Heat-lliness Reporting format as per the Bihar State Health Society

T Ry wiAfd, fAER
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State Health Society,Bihar
Facilities Wise Heat Wave Preparation Check List & Daily Report
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No of No ?: Bed 24 Hr Duty No of N:n::j;: :a Drugs & Drinking & No of Total no of | Total Total
= g No of |Roster prepared Medical Consumable Sitting Patient Patient No of aty
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Patient Ward No)
2l
2
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a
5
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8
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