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Abstract The health of populations is inseparably linked with weather and climate.
Extreme weather events like heat waves, storms, droughts, and dangerous flooding,
bring damage and destruction in their wake. Damages to infrastructure and other
built environment are easily visible after an extreme weather event. Beside the risks
of physical injury and death, extreme weather events create many mental health
consequences. It is the developing countries and the poor and vulnerable sections of
their populations that are affected most. The capacity of a community to prepare and
plan for such extreme weather is an important determinant of the severity of the
health consequences. The existing public health and safety systems are significant
factors in responding to extreme weather disaster emergencies. Other factors that
need attention while responding to extreme weather events include the age, gender,
education, medical condition and socio economic status of the affected populations.
It must be noted that the extreme weather events also affect agriculture yields and
the long-term food security of nations. Therefore, governments, community insti-
tutions, non-governmental organizations, international agencies, and individual
citizens must give priority to preparing for and adapting to the impacts of all future
extreme weather events. This chapter presents an overview of but one often
overlooked human health consequence of extreme weather events: mental health
following natural disasters and the efforts taken by government, community, and
the agencies extant that rush to help, to deal effectively with present and future
extreme weather events. The chapter also looks at some of the best practices
adopted in response to extreme weather events.
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1 Introduction

Extreme weather events are rare stochastic events. Easterling (2000) defines two
categories of extreme weather. The first refers to extremes in terms of very low or
very high temperatures, and the second refers to more complex event driven
extremes such as droughts, floods, or hurricanes. We will show that both categories
place considerable burden upon people and their ability to cope.

In the recent past, the world has witnessed many extreme weather events, such as
droughts, heat waves, floods and cyclones (Knutson et al. 2010). In 2013, in
Australia, parts of central Asia, coastal Africa, Central America, and central South
America, southern Russia, northwest Kazakhstan, south India, and southern
Madagascar observed record warm temperatures (National Center for
Environmental Information, State of the Climate 2013). Some other costly weather
disasters were witnessed in 2013, including central European flooding in June, the
Uttarakhand flash flood in India, Typhoon Fitow in China and Japan, and a drought
in much of China. In 2014, typhoon Haiyan killed more than 6100 people and
caused $13 billion worth of damages in the Philippines and Vietnam (Heilprin
2014).

2 Extreme Weather and India

The world’s largest democracy and second most highly populated country, India,
has faced “extreme weather events” at regular intervals in the recent past and
continues to face them today. Mumbai, India, attained its highest measured daily
rainfall record of 39 in. It flooded the city in July 2005. The heavy rainfall brought a
deluge that continued for about a week. This unprecedented extreme weather event
killed hundreds of citizens and resulted in the displacement of around 1 million
people (Maharashtra Floods 2005; Fact Finding Committee on Mumbai Floods
2006).

The Leh (Ladakh) cloudburst in 2010, in the north of India, with 14 in. rainfall in
2 h, cost more than 200 lives and vast devastation (Ashrit 2010). Many were injured
and many went missing, perhaps washed away. Over a thousand houses were
destroyed (Gupta and Kapoor 2012).

Flash floods resulting from extremely intense rainfall caused by cloudbursts in
Uttarakhand on 16—17 June 2013 affected 12 of the 13 districts of Uttarakhand, with
4 district being most affected. The unprecedented flash floods swept away moun-
tainsides, villages and towns, thousands of people, animals, agricultural fields,
irrigation canals, domestic water sources, dams, roads, bridges, and buildings ...
everything that stood in its way. It devastated more than 200 villages. The villagers
whose homes, lands, and animals were swept away were reported to be in a state of
shock, after losing their livelihood and all assets (The Hindu 2013).
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The state of Jammu and Kashmir, in India, faced its worst floods in over a
century, caused by heavy rains, in the first week of September 2014 (National
Remote Sensing Centre, Indian Space Research Organisation 2014). The floods led
to more than 200 deaths and left more than 150,000 people stranded. Many animals
were swept away, along with huge damages to property (Mahr and Bukhari 2014).

As of the writing of this chapter in 2015, the latest in the series of extreme weather
events is the heat wave that swept across many states in India, with record high
temperatures, more than 10 °F above normal. The heat wave caused more than 2500
deaths. It was one of the five deadliest on record. The victims of this heatwave were
mainly the elderly, homeless, and construction workers (Earth Observatory 2015).

Working Group II of the Intergovernmental Panel on Climate Change (IPCC)
Assessment Report (ARS) (Intergovernmental Panel on Climate Change 2014)
anticipates that heat waves, floods and droughts will occur frequently in India as
current climate trends continue. According to the IPCC report there will be fewer
rainy days, but those days will have heavy rains. It also anticipates more extreme
rainfall during monsoons. The report also points out that the agricultural sector in
India may be affected adversely, with risks of greater food insecurity and threats to
public health (www.teleSURtv.net/english, Mall et al. 2006).

3 Extreme Weather and Mental Health

Direct impacts of extreme weather, i.e. death and injury, are easily visible. People
are aware of them. However, extreme weather events also lead to indirect health
problems, caused by damaged infrastructure, displacement of population, and
change in ecological systems. Both direct and indirect affects may harm the public
health system and lead to psychological and social problems. Health care services
may become less accessible due to infrastructure damages (Greenough et al. 2001).
Indirect psychosocial (mental health) impacts of extreme weather events require
greater attention of government, as well as the general population, to administer to
those who are currently affected, and to prepare for even greater casualties should
we be facing even more extreme weather events with increasing frequency and
intensity as many predict (IPCC 2014). Recent studies show that extreme weather
events have many adverse mental health consequences. The general public and
policy making bodies need to become aware of these impacts (Shukla 2013).
Extreme weather related catastrophes such as wild fires, severe drought, and
flooding, may damage the human psyche. Extreme weather events may cause acute
trauma (Weems et al. 2007). People may experience post-traumatic stress disorder
(PTSD), depression, and anxiety (Union of concerned Scientists 2010). Feelings of
distress following a disaster include being “scared, sad, depressed, numb, helpless
and hopeless, frustrated or angry.” People may even deny the existence of any
problem or may not perceive the intensity of the problem if they find the problems
too difficult to face. They may become resigned to the situation and become cynical
(Australian Psychological Society (APS) 2007). Extreme weather may also result in
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generalized worry, substance abuse, family issues and even intergroup conflict
(Doherty and Clayton 2011).

Mental health outcomes in the form of PTSD, prolonged depression, and
domestic violence may manifest in days, months and years after the severe event
(Doherty and Clayton 2011). In the case of a massive disaster like Hurricane
Katrina, no decline in cases of PTSD symptoms was observed even after more than
two years (Kessler et al. 2008). Such trauma has also been reported in people who
suffered during the Uttarakhand flash floods in India. The PTSD symptoms were
present more than two years after the disaster. According to media reports, a few
victims who were tracked after more than one year by their relatives had suffered
memory loss and required psychiatric interventions.

Research points out that 25-50 % of a population that experiences an extreme
weather disaster may suffer adverse mental health effects. An individual’s age,
coping capacity, and nearness to the event site will also affect the severity of
symptoms (Weems et al. 2007a). The intensity of the extreme weather and the type
of trauma experienced, e.g. watching someone die, will also determine the severity
of adverse mental health. The closer a person is to the site of the disaster, the worse
are the impacts on mental health. Other factors include timing and distance of
evacuation, the extent of damage to one’s home or community, and the extent of
family and community support available (Weems et al. 2007b). Research says that
for people who lose their jobs post disaster, there is greater vulnerability to psy-
chological symptoms when compared to those who did not experience job loss or
disruption (Peek-Asa et al. 2012).

The people who are most vulnerable to adverse mental health impacts of severe
weather are those who already have a mental illness, those who are poor, those who
do not have survival or comfort resources, and the marginal sections of the society.
This differential vulnerability is also apparent globally, where those who live in
poor nations are more vulnerable than those who live in wealthier nations. In
addition, inside any country, poorer people are more vulnerable to adverse mental
health impacts (Doherty and Clayton 2011).

Extreme weather events may also aggravate existing mental health problems in
the affected communities or may even cause more mental health problems, thus
increasing the responsibility of mental health institutions and systems (Fritze et al.
2008). In vulnerable and affected communities, the social, economic, and envi-
ronmental determinants of mental health may be disrupted in the wake of extreme
weather events (World Health Organization 2003; Fritze et al. 2008).

4 TImpacts of Extreme Weather Events on Communities

4.1 Floods

Floods are one of the most common of extreme weather events when compared to
other events such as heat waves, droughts, and cold waves. Floods are held
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responsible for almost 53,000 deaths in the last decade alone. The nature and
character of floods and the vulnerability of the affected populations determine the
short and long term consequences of this extreme weather phenomenon (Alderman
et al. 2012). Floods affect about 30 million people in India every year. The Indian
states of Assam, Bihar, Orissa, Uttar Pradesh and West Bengal face floods regu-
larly. It has been observed in recent years that parts of the country that had not
previously been prone to flood, now become inundated. For example, the normally
drought-prone areas of Rajasthan experienced severe floods in 2006 (Sharma 2009)
and again in 2013.

Floods lead to an increase in psychological morbidity, primary care attendance
and referrals and admissions to hospitals (Bennet 1970; Abraham et al. 1976;
McMichael 2003). There is an increase in psychological symptoms and
post-traumatic stress disorders, along with suicides, as reported in the two months
after a major flood in Poland in 1997 (International Federation of Red Cross and
Red Crescent Societies 1999).

Studies have shown that psychological distress prevails in 8.6-53 % of the
population, even after two years of the flood. This psychological distress could
cause worse physical illness in the affected populations (Alderman et al. 2012;
Wind et al. 2013). The PTSD symptoms do not fade away quickly, even after floods
have receded (Health Protection Agency 2011).

Several human factors are especially connected to mental illness after a flood,
including the extent of exposure to the flood event and the person’s gender, age,
and socio-economic status (Health Protection Agency 2011). Thus, flooding can
greatly affect people’s psychosocial needs and mental health. These consequences
of flooding, are a major challenge for public health (Health Protection Agency
2011).

4.2 Cyclones

The term ‘cyclone’ refers to different types of storms that rotate around an atmo-
spheric low pressure center. Tropical cyclones occur over tropical ocean regions
such as the South Pacific and Indian oceans. They are known as Hurricanes in the
Atlantic and Northeast Pacific ocean regions and as Typhoons in the Northwest
Pacific (GA 2008; BOM 1994).

Low lying, economically poor, environmentally degraded areas along coasts
with high population density are particularly vulnerable to tropical cyclones, where
the majority of deaths occur from drowning during cyclone storm surge (Noji
2000). Bangladesh has had the most serious consequences of tropical cyclones in
the past century due to a combination of meteorological and topographical variables
and the intrinsic vulnerability of its people as a low-income country (Pan American
Health Organization 1999).
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Eight percent of the land in India is vulnerable to cyclones. The coastal areas of
India on average experience two or three tropical cyclones every year. India’s
eastern coasts experience more severe storm impacts than do India’s western coasts.
Peninsular India is known to be the worst cyclone-affected part of the world
(Sharma 2009). At times, the indigenous communities in coastal areas suffer from
mental health consequences because their traditional way of life has been disrupted,
especially when forced migration or relocation from their historical habitat is a
factor (Green 2006).

4.3 Drought

Drought is “a period of abnormally dry weather that persists long enough to pro-
duce a serious hydrologic imbalance” (National Oceanic and Atmospheric
Administration 2002). It has also been defined as a “period of deficiency of
moisture in the soil such that there is inadequate water required for plants, animals
and human beings” (Office of U.S. Foreign Disaster Assistance/Centre for Research
on the Epidemiology of Disasters 2001).

A worldwide disaster database maintained by the Centre for Research on the
Epidemiology of Disasters, covers drought disasters from 1900-2012 and high-
lights the adverse impacts of drought in nations throughout the world. India and
China faced the greatest number of droughts during this period. Countries with the
highest drought related mortality rates were China, Bangladesh, India, Soviet
Union, Ethiopia and Sudan, in that order (Stanke et al. 2013).

India, one of the most vulnerable and drought prone countries in the world, has
been experiencing prolonged and widespread droughts since the mid 1990s and, in
subsequent years, with increased frequency (Mishra and Singh 2010; Food and
Agriculture Organization 2013; World Bank 2003). It is difficult to document the
health impacts of drought. Deciding upon a beginning and end date of the drought
is problematic, and drought impacts tend to accumulate over time. Most health
consequences are indirect since they are mediated by other factors such as loss of
jobs and infrastructure (Stanke et al. 2013).

The main drought related worries are financial wellbeing, household income
business pressure and occupational concerns. Other factors include residential
mobility, employment, personal relationships, social life and family time, health
and family functionality, and mental and physical health (Edwards et al. 2008; Stain
et al. 2011). The drought also leads to psychological issues involving inequities in
water distribution and conflicts among water users. School attendance is often
interrupted, affecting students, their families, as well as school staff, teachers and
administrators. Populations often must migrate to safer ground, disrupting bonds of
family, friends and familiar environment. There is often poor physical and mental
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health and a hopelessness and sense of loss (Udmale et al. 2014; Keshavarz et al.
2013; Guha 2012; Karpisheh et al. 2010). Drought has significant social impacts in
terms of community social cohesion and participation. Drought triggers anxiety or
depression related to less access to recreational activities, higher incidents of heat
stroke, and loss of human life (National Oceanic and Atmospheric Administration
2002).

Drought-triggered mental illness mostly affects farmers and farm workers. For
those whose earnings sink to lowest levels after drought, higher rates of mental
health problems and lower mental health wellbeing scores occur (Edwards et al.
2014).

Attempted suicide is highest among farmers who are particularly vulnerable to
drought (Alston and Kent 2008). According to National Crimes Records Bureau of
India, the state of Maharashtra registered the highest number of farmer suicides each
year in the last decade, most in the Vidarbha region, showing an increasing trend in
the worst drought-affected area of India (Patel 2005). However, farmers in the
region blame increase in farmers’ suicides on inadequate government policies and
the ecological and social issues arising from drought, rather than drought itself
(Udamale 2014; Keshavarz et al. 2013; Guha et al. 2012; Karpisheh et al. 2010;
Bryan et al. 2010).

Psychological responses to prolonged drought also affect one’s outlook and
sense of hope, including one’s sense of connection to their environmental sur-
roundings (Stain et al. 2011). Rural communities and inhabitants are more con-
nected to their environment than urban dwellers, both socially and economically. It
is not only the intensity of drought that matters for the mental health of these
inhabitants, but the pattern of drought matters too. Specifically, recurrent and long,
unbroken periods of drought are more damaging across the entire community
(O’Brien et al. 2014). In India, it is said that a typical rural household spends about
15 % of its annual income during festivals (Rao 1999). Since drought affects the
income of low-income farmers, they cannot participate as much in festivals when
droughts occur. This negatively impacts their social life and mental health
(Udamale et al. 2014). A study undertaken in India found that a majority of farmers
believed they were not ready or unable to mitigate the impacts of drought. This
shows the low resilience and high vulnerability of farmers to drought (Udamale
et al. 2014; Ashraf and Routray 2013; Paul 1998; Wilhite et al. 2000).

When drought-related experiences of young people were studied, the mental
health impacts of drought were largely reported as negative. Consequences included
relationship issues at school and in homes, worrying about families, communities,
their futures, money and possible isolation. They sought help from schools, friends
and others, and sought information about mental health (Carnie et al. 2011). Young
people who had experienced a long-term drought also had higher emotional distress
scores than those who had not experienced the long-term extreme drought (Dean
and Stain 2010).
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5 Displacement Due to Extreme Weather Events

There is a fear that extreme weather events and the consequent destruction of local
economies will displace millions of people across the globe in the near future
(Brown 2008b; Myers 2015). Population displacement due to climate change is
projected to be 200 million people by the year 2050 (Centers for Disease Control
and Prevention 2010). This displaced population might face place-based distress
due to involuntary migration and loss of connection to their home environments, a
phenomenon known as “Solastalgia” (Centers for Disease Control and Prevention
2010). Migrating communities are seen by those who receive them as “a threat to
their culture ... and as competitors”. Migrants are believed to be vulnerable to
cultural and racial discrimination in the receiving communities and may experience
negative mental health impacts (Myers 2005) such as anxiety, depression, and
PTSD (WHO 2002).

Extreme weather phenomena may lead to wars and conflicts. In a study that
compared ENSO (El Nino, Southern Oscillation) data for 1950-2004, a two-fold
increase was discovered in the probability of wars and conflicts during years
affected by El Nifios (ENSO is a phenomenon relating large-scale atmospheric wind
patterns and warming of tropical Pacific Ocean temperatures that affect climate
patterns in widely spaced quarters of the world). The study concluded that El Nifio
might have a role to play in 21 % of civil strife across the world over the past
50 years (McCarthy 2011).

6 Extreme Weather Events and Community Engagement

A new model for disaster preparedness should include disaster response, pre-
paredness and mitigation policy. It should emphasize preparedness above all, with
mitigation as a goal and improved Early Warning Systems (EWS) an important
means to achieve it. While emergency response and immediate relief are clearly
important, true disaster preparedness includes being able to anticipate the wide
range of possible threats and to heed the warning signs (Wilhite 2002). This is why
the IPCC activities today are so important for disaster preparedness now and for our
children and grandchildren tomorrow.

We must find new ways to adapt and mitigate health risks from extreme weather
events (McMichael 2007) and to understand that mental health programs developed
in urban contexts need not necessarily apply, and must be modified before adaption
in rural situations (Carnie et al. 2011).

Engagement with communities for disaster preparedness has rarely been con-
sistently effective, no matter where one lives. This is a common shortcoming in
spite of the personal and tragic consequences of extreme weather events. One
explanation for this is that the news media, the usual outlet for community
engagement in this context, show images that underscore the helplessness of the
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ongoing situation. In some cases it is because the sad images shown are of a distant
place, giving the impression that the threat is not imminent. Yet another possible
explanation is that resources allocated for the many competing social, economic and
environmental factors are insufficient, and that the authorities distributing these
resources have not explained their allocations in a manner acceptable to the
community.

The notion that scarce resources should be allocated to a “what if” type of
scenario—for instance, what if major extreme weather hits a particular area—does
not spur people to action when there are multiple demands on resources. This is one
reason why it is difficult to rouse public support to address unspecific potential
disasters that may accompany climate change. Lehmann (2014) touches upon this
point, that it is difficult for communities to face the economic and environmental
reality of disasters and it might be easier to ignore climate change and the many
environmental, economic and social challenges that accompany it.

Adaptation to extreme weather is not a high priority of governments, even
though the adverse impacts caused by these events beg a heightened sense of
emergency for a long time. Adequate preparation for extreme weather events
requires effort and coordination from a number of government departments,
agencies and local community focused groups. There is a need to make adaptation
to extreme events a mainstream practice by raising the level of awareness and
concern among public policy makers and decision-makers, whether in government,
in business, in Non-Governmental Organizations (NGOs), or in the home. To deal
with emergencies related to extreme weather events, governments must recruit more
career emergency responders, such as firefighters (United Firefighters Union—
Queensland 2013).

The research community has a responsibility as well: evidence-based research
should inform all levels of policy makers of progress while developing tools
intended to minimize the psychosocial and mental health impacts of disasters
(Health Protection Agency 2011).

Effective policies are needed to curtail flood-related impacts, among the worst of
which are morbidity and mortality. This requires an adequate understanding of the
potential health impacts of floods. In order to be prepared for dealing with floods
and mitigating their devastating impacts, nations need to deal with problems such as
refugees driven from famine-plagued neighboring communities, urbanization,
increasing burden of diseases, high rates of malnutrition and poor maternal and
child health (Alderman et al. 2012).

Comprehensive long-term action plans must be prepared in order to mitigate the
impacts of drought. A shift in public policy from drought management to drought
preparedness and drought mitigation is much needed. Early warnings of drought
with continuous monitoring and decision support systems should be incorporated.
Social and community processes to help communities prepare for drought need to
be conveyed to everyone, especially in vulnerable regions (National Academy of
Agricultural Sciences 2011).

Currently, India is practicing a drought management mechanism that includes
institutional and social welfare programs, along with employment generation
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schemes, with the support of State and Central governments. Communities would
be well advised to participate with government to enhance the effectiveness of
government planning, mitigation and relief efforts. Steps are taken in India to
manage drought impacts by involving local self-government institutions, for
example, the Gram Sabha/Panchayat. Taking such steps will reveal the most
practical relief work needed, for example, in districts and block-level committees,
for sanctioning the necessary funds and monitoring the relief operations, and in
NGOs that play such a big role through training and motivating the affected pop-
ulation (Gupta et al. 2011).

Drought mitigation is also managed in India by rural institutions, tribes, inter-
national aid agencies and in private sector, philanthropic organizations, community
groups, farmers and herders. These efforts are backed by research and development
in weather forecasting and in vulnerability and preparedness studies, rainwater and
soil management, contingency crop planning and mid-season corrections, along
with alternate and diversified land use systems (National Academy of Agricultural
Sciences 2011). A case study is shown in the following box. A number of
multi-national pilot projects could be undertaken to test the effectiveness of drought
management programs and to train emergency responders everywhere as to best
practices.

Successfully Managing Drought during 2002

An Indian drought in 2002 was one of the most severe (NAAS 2011).
Rainfall was 51 % of normal in July. Its impact was felt over 56 % of the land
and it affected 300 million people in 18 out of 29 states in India (NAAS
2011). In addition to the appropriated strategies used by policy makers at state
and central levels, in terms of optimum use of available resources and
institutional services already in place, the Panchyati Raj Institutions (the local
self government institutions) and rural and local self help groups proved to be
of great assistance in carrying out community-based drought relief operations.
The central government gave large amounts of money to the states. Millions
of tons of food grains were given in relief. Billions of rupees were spent on
servicing the debt liability and crop insurance claims of suffering farmers.
Employment generation schemes were implemented. Fresh water was sup-
plied through roads and railways to over 90 million people (NAAS 2011).

A start has been made to promote awareness and concern for psychosocial
impacts of drought. India’s drought-prone, cotton-growing belt, the Vidarbha
region in eastern Maharashtra, is at the core of drought crises faced regularly by
India. A community-based pilot program there, known as ‘The Vidarbha stress and
health program,” or Vishram, is supporting farmers and their family members in
distress in the region since 2011 (Patel 2015).
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Efforts should be made to make drought preparedness comprehensive, so that it
includes safety nets, such as insured losses and staged levels of enforced water
conservation as the drought worsens. Preparedness must become part of normal
farm management plans and activities. Timely forecasting of drought, including
probable location, and the likely duration and extent of its impacts should be
provided. Most importantly, the forecasts should be coordinated with various
stakeholders that could be impacted by the drought. This is being done in India by
the Indian Meteorological Department, which predicts rainfall patterns for the
Indian sub continent. There is also the need to make others aware of droughts
before they recur. Having this a priori awareness would help in drought pre-
paredness for outreach and education. This communication with the public is
essential for gaining trust and cooperation in drought mitigation strategies,
including staged water conservation efforts of government.

7 Best Practices for Extreme Weather Community
Engagement

When widespread flooding struck India and Pakistan in September 2014, the relief
agency, ‘Islamic Relief,” provided community health services. In coordination with
the NGO, ‘Doctors For You,” Islamic Relief provided psychosocial support by
organizing meetings with women and youth groups. The program was spread over
20 villages and included measures such as training of community volunteers to
provide support to the local populace. More than 1000 children who faced these
floods benefitted from ‘Child Friendly Centre,” set up in more than 12 locations
(Islamic Relief 2014).

Efforts by international agencies such as the United Nations Development
Program (UNDP) have gained rich dividends in terms of collective action. The case
of people residing in the vicinity of the Mahanadi River delta in the Indian state of
Odisha, who face extreme weather regularly, is notable. Widespread flooding
occurred here for 6 months from July to December 2014. However, after three
months, agricultural water supplies were reduced, leading to declining crops. In the
Mahanadi River Delta, the community managed water drainage systems three times
in one year to increase the crop yield during flooding. When three of the villages in
the Puri district pooled resources to identify their most urgent problems and dis-
cover ways to address the increasingly erratic rainfall patterns, they responded with
a joint renovation of the Kharbar Canal, a 12-km-long channel that had not been
used for a long time. By renovating and cleaning out the river channel the water
could drain out much faster, preventing water-logged fields during floods. In the
summer months when there is less or no rain, the water flow is reversed to help
irrigate their lands. This effort was funded by the Australian Agency for
International Development (AusAID). It helped build the resilience of poor men
and women to extreme weather events and to reduce the risks they face (UNDP
2012b; Turnbull et al. 2013).
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7.1 Enhancing Preparedness, Reducing Vulnerabilities
and Building Resilience

Research suggests that communities must adapt to severe weather risks using
‘cost-effective, nature-based approaches’ to be better equipped to cope with both
unexpected and expected extreme weather events. Past research has illustrated that
taking preventive action today may help protect communities and save much money
(Davies et al. 2009). The Multi-hazard Mitigation Council (2014) reported that for
every dollar spent on preventive action, the United States will save $4 from the
future costs of disaster (Grant 2014). Moreover, when there is equitable distribution
of resources within a community, nation, or the world, there is greater adaptive
capacity (World Health Organization 2005a, b).

In Bangladesh, households with poor physical conditions, less education or
income, and insufficient access to weather forecasts and training for coping with
disasters were found to be more vulnerable during severe storms than households
with these resources; the latter were able to cope with a recent cyclone, for example,
by having accessed forecasts, prepared themselves for the cyclone, and had quick
access to a storm shelter (Hossain 2015). Thus, reduction of population vulnera-
bility to disasters can be the first line of action for “effective and fruitful” disaster
management. A household’s level of intrinsic vulnerability to disaster, such as
cyclones and storm surges, is significantly determined by socioeconomic and
physical factors (Hossain 2015).

Traditional methods for responding to extreme weather events, such as assess-
ment, mitigation and preparedness that have yielded rich dividends in many cases
need to be complimented by sociological or community-based measures, which
take a multi-stakeholder approach. It becomes important to involve various sectors
and interests from the community to build a stakeholder group that is more rep-
resentative of community perspectives. Various community oriented and commu-
nity based solutions have evolved across the world as a result of community
representatives and governing authorities working together to deal with extreme
weather events.

There is a need to uncover ways and means that help prevent and mitigate the
suffering from extreme weather events and assist people in adapting to these events
(Kovats et al. 2000; Patz et al. 2000). Emphasis on psychological and psychosocial
support and intervention is increasing as part of overall responses to disasters (Kuo
et al. 2003). Communities should realize the importance of adopting low cost,
feasible and functional risk-mitigation activities, and manage the costs of such
activities themselves. This will go a long way in sustaining community risk miti-
gation practices (Davies et al. 2009).

It is true of many countries that the response to drought is mainly reactive, i.e.
crisis management. The result is generally poor disaster 3relief planning. This
re-active crisis management strategy should be replaced by a more pro-active
strategy (Udmale 2014; Kiem and Austin 2013). Low education, small parcels of
land, and low income appear to be major obstacles to farmers’ strategies to adapt to



Extreme Weather: Mental Health Challenges ... 257

the impacts of drought. Attention must be paid to these constraints as policies for
community resilience to drought events are framed (Udmale 2014).

Media coverage and appeals for aid sometime generate huge amounts of aid
immediately following an extreme weather event or disaster. At times, considerable
aid is wasted due to the haste in delivering emergency aid without benefit of prior
planning and organization. Preparation ahead of the disaster will allow responsi-
bility for disseminating resources to fall to the experts who understand community
needs and priorities. One should not overlook the role of well-organised and
experienced institutions for disaster management, such as the military, especially
when long-term recovery is anticipated.

International NGOs who work in tandem with local NGOs and community-
based organizations can be very successful in delivering and managing aid.
Experienced external aid agencies are recommended to complement recovery
efforts and to help avoid the traps of undue haste. They must be prepared to hand
over the work they began only when local agencies demonstrate fool-proof
arrangements that lead to continued efforts in an organized manner, even after the
external aid agencies depart. Disbursal and effective utilization of aid needs a long
term, thoughtful and all encompassing approach (Mulligan 2013).

7.2 Importance of Early Warnings, Timely Evacuation,
and Emergency Planning

It has been said that, “preparedness pays.” If preparedness is given its due, and
preparation is made well in advance, the damaging consequences of extreme
weather may be reduced significantly. Much effort must be given to train people in
the community for extreme weather challenges and responses. This training, of
course, will apply as well to emergencies triggered by other events. Local admin-
istrative bodies and other stakeholders need to promote these emergency response
training activities jointly at school, hospital, institutional and community levels.
Training can be on themes such as search and rescue and first-aid, both medical and
psychological. This training should be organized regularly, in phases, so as to cover
the entire community.

Preparatory efforts should include building capacity in terms of resources,
inculcating local leadership and relief and rescue equipment, medicines, food
stocks, and drinking water—all to be monitored, replenished and maintained at
regular intervals. Research has shown that women may be excellent ‘disaster
managers,” as many of them actually manage household activities, especially where
men traditionally leave the home for work for extended periods of time. Institutes
already working at national and regional levels in the area of training may be
involved in providing training in a big way. It is also suggested that civil society
groups such as NGOs, indegenous groups, community groups, etc. could help
monitor emergency preparations and assist community capacity building to follow
through.
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Improved technologies have led to a decline in the harm delivered by cyclones in
recent years (Pan American Health Organization 1999a): satellite-based observation
systems and Doppler weather radars are able to detect severe thunderstorms and
provide early warnings. In hilly regions, flash floods may happen with very little
time to prepare. Since community members and even the staff of some aid agencies
are not accustomed to interpreting information from advanced tools such as radars
and satellite-based sensors; there is often a delay in analyzing and disseminating
important information derived from them. Too often, people have very little time to
act. Thus, creating and operating Early Warning Systems (EWS) become a priority,
which generally must come from well-funded and interdisciplinary teams extant.
An effective EWS would be designed and operated with full communication and
participation of all affected parties, including community representatives, local and
regional governments, and aid agencies. The effectiveness of any EWS will be
judged by the time it would take for people to respond to these warnings—and that
requires full and sustained engagement of those being served.

Changes in temperature and precipitation, as well as droughts and floods, may
also affect agricultural yields and production. It is known that in some regions of the
world the impacts of extreme weather, such as droughts and floods, may undermine
food security and endanger human health and well being by causing spread of
infectious diseases, malnutrition, and food poisoning. Some of the worst effects
may be seen in developing countries and among poor and vulnerable sections of
these countries (Confalonieri et al. 2007). An example of creating effective early
warning systems for overcoming food insecurity and famine is the Famine Early
Warning Systems Network (FEWS NET), which is a collective effort at the global
level to deliver early warnings about hazards, food insecurity, and famine (Brown
2008a). The network was created in 1985 by the US Agency for International
Development (USAID). The objective and research-based analysis provided by
FEWS NET helps governments and relief agencies to plan action to deal with
potential famine. With its network of analysts and specialists spread over 22 field
offices working in coordination with US government science agencies, national
government ministries, international agencies, and NGOs, it produces futuristic
reports related to more than 36 of the world’s countries most vulnerable to food
insecurity. The FEWS NET program helps develop national and regional emer-
gency early warning systems and monitoring and assessment capabilities regarding
famine (www.chemonics.com). We recommend that institutions and projects such
as FEWS expand to provide information and data to convey warnings, alerts and the
implications of drought to communities and stakeholders around the world. These
networks need to be extended to include many more countries and regions of the
world, so that hazards like famine, may be predicted earlier and the havoc caused by
its humanitarian impact can be mitigated.

Evacuation from whatever the disaster, in advance, helps to reduce mental health
challenges that appear in the aftermath of severe weather events (Weems 2007b).
When the dreaded cyclone Phailin reached the Odisha coast in 2014, the loss to life
and property was minimal compared to 15 years earlier when a similar storm, in the
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same state, led to loss of 10,000 lives. The reason for this low damage was effective
storm warnings over several days by the Indian Meteorological Department that
provided realistic information about the cyclone and motivated people to prepare
and respond. This turned out to be the largest, timely storm evacuation by India.
Some 900,000 people were moved to shelters in schools and government offices
(Samenow 2013).

In India, the army has carried out most immediate rescue and relief operations.
After the flash floods hit the city of Leh in 2010, the civil hospital of Leh was badly
damaged and rendered dysfunctional. Search and rescue operations were launched
by the Indian Army immediately after the disaster. The injured and the dead were
shifted to the Army Hospital in Leh, and mass casualty management was started by
the army doctors while relief work was mounted by the army and civil adminis-
tration (Gupta and Kapoor 2012). Over 200,000 people were rescued by the Armed
forces and the National Diaster Relief Force (NDRF) from different parts of Jammu
and Kashmir during its worst floods in September, 2014. Three teams of Naval
Marine Commandos were also involved in rescue operations (Pandit 2014). Similar
operations, on a war footing, were conducted during Uttarakhand floods in June,
2013.

In 2014, another tropical cyclone, Hudhud, slammed into the Andhra Pradesh
coast, with torrential rain, great waves, and gale force winds reaching 120 miles per
hour, creating widespread damage to infrastructure, affecting communication and
power lines, roads, rail, and air traffic in many coastal districts. The immediate
impact of the cyclone was greatly reduced by the disaster preparation conducted
many days in advance. The most important was the evacuation of some 150,000
residents living in areas along the coast (Hannah 2014).

Emergency planning is one of the most important components of disaster pre-
paredness. Communities must collectively understand what needs to be done
before, during and after a disaster. For developing such an understanding, planning
would require active participation of women, children and elderly, especially since
demographic patterns indicate that many men folk often migrate to cities in search
of employment leaving the elderly and very young at home in the more rural areas.
After such extreme-weather events, it is also suggested that emergency planning
must help build special task forces to address specific tasks. The capacity of these
task forces could be increased over time, through training and mock
extreme-weather drills. This sort of planning identifies emergency evacuation
pathways and possible shelters needed when an extreme weather event or disaster
actually strikes. Local government institutions need to work in close coordination
with communities during emergency planning.

It usually helps if people have a plan for keeping themselves safe in the event of
a severe weather event. A good plan includes where they will meet others, and
supplies they may need, such as food, water, and flashlights. This preparedness can
help people cope. Osofsky (2007) documents that anxiety is less for children and
families who are prepared.

In Australia, Queensland’s response to the floods and to Cylcone Yasi was
“extremely good” (Cleary 2011) because Queensland’s Emergency Services and
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Premier had well-developed plans that were communicated and updated regularly.
They used concise, clear and repetitive messaging. Hence the public could get the
needed information. The three critical elements of this exemplary response were
excellent planning, good communication and a strong community response—
essential for surviving such extreme events (Cleary 2011).

The Australian government finds its best leaders to guide community pre and
post disaster response to the growing number of bushfires, floods and cyclones in
the 40-50-year age group (Cleary 2011). Involving people with sufficient experi-
ence in disaster preparedness and response is crucial at the very beginning of
planning.

7.3 Creating Awareness Through Interdisciplinary Teaming

Everyone should be made aware of the hazards of extreme weather events on public
mental health. If communities understand the connection between mental health and
extreme weather, their governments may be led to create institutional mechanisms
that provide psychological support to affected populations. This would guard
against mental health challenges from becoming major public health issues. The
health sequence to avoid is allowing stress to adversely affect social and vocational
well being that, in turn, feeds back to increase stress and mental health problems.
Developing interdisciplinary teams of scientists, health professionals, and com-
munity and government leaders will go far in preparations to combat the health
challenges associated with extremes of drought and flooding. Shukla (2013) urges
psychologists, government leaders, and community organizations to act earnestly
now to prepare for mental health issues that may emerge because of changes in the
character of severe weather events in periods of climate variability and change.

Research shows that individuals who experience an intense, life-threatening
event, first hand, will experience a significantly higher level of concern for miti-
gation than those who did not have such direct exposure (Vasileiadou and Botzen
2014). Therefore, in order to raise the level of concern about likely impacts of
extreme weather, an appeal for support will be most effective if made with the
personal circumstances and emotions of the people who suffered most directly. This
could be done through public information campaigns about real-life cases, more
field visits by government functionaries and corporate officials, and creating pos-
sibilities for the general public to participate in the relief and rehabilitation efforts.

Television, radio and newspapers could be tools for spreading weather related
information and drought adaptation strategies to the larger community. Alongside
government sponsored drought relief measures, community based plans and
effective implementation and management can be undertaken to compensate for any
failures of relief measures (Udmale 2014).
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7.4 Knowledge Sharing

Knowledge generated through research and qualitative analyses must be shared
with various stakeholders and community members so that everyone knows the
potential risks from disasters and, together, can plan ahead of potential disaster.
Knowledge sharing may take newer forms in the Internet era. It may be in the form
of online discussions, live reporting by community members, video conferencing,
use of community radio, creating local level knowledge and resource and village
information centers, using mobile technology for creating applications for creating
disaster awareness and preparedness. Along with traditional methods of information
sharing and knowledge, public discussions, debates and lectures involving
respected experts may help in community awareness.

In essence, people have more day-to-day, pressing business on which to focus,
beyond the “what if” of a potential extreme weather event occurring. A need for
awareness campaigns exists, at the community-level, on a regular basis, to help
share knowledge and information with different sectors of the general public. This
should occur in appropriate languages, and on the radio as well as in print, to reach
people who are illiterate or without access to print or digital media. Innovative
methods at communication such as awareness songs, movies in local dialects on
disaster risk reduction, paintings, debate competitions on flash floods in local
schools, and story-telling have been variously used by communities and societies in
different parts of the world. Local festivals and fairs have been used to create
awareness about risks and enhance preparedness, thus trying to build a culture of
prevention and resilience (United Nations Development Programme (UNDP) 2008,
2012a).

7.5 Land Use Planning

In the past, houses were built on raised grounds and natural land slopes that were
utilized to divert flood-water. Simple early-warning systems were used. Today, the
traditional systems have been ignored and the lands that once were the natural
slopes for flood-water flow are now used to support increasing urban settlements—
houses, hotels and businesses—in growing economic development (Mishra 2014).
To achieve this, people at the community-level should be trained to easily identify
and recognize hazard prone land regarding the places and the heights to which
floodwaters may reach (United Nations Development Programme (UNDP) 2012a).
Land use planning and management concepts need to be popularized within
communities and local government levels so that disaster prone and risky sites may
be identified and prohibited from being built upon.
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7.6 Regional Cooperation

Communities vulnerable to extreme weather events need to monitor their envi-
ronment and their social structures. They must share and disseminate data among
themselves in order to issue timely warnings to those most likely to be affected.
International platforms provided by regional associations like the SAARC (South
Asian Association for Regional Cooperation) and its disaster management center
may help in developing a region-specific, coordinated strategy for addressing dis-
aster risks that could involve all stakeholders and sectors. Actions must be syn-
chronized between the administration, the technical institutions, civil society
organizations, humanitarian and development agencies and other players (United
Nations Development Programme (UNDP) 2012). Knowledge created by technical
and research organizations, can be used to prepare comprehensive strategies that
can guide, say, the NGOs working in the field.

7.7 Best Practices for Mental Health Care

The WHO (2003) gave certain guidelines for meeting post-disaster mental health
challenges. According to their report, national preparedness plans should incor-
porate a well-organized mechanism of satisfactory social and mental health
response in the wake of disasters. It should include training people who are already
aware of the local realities so that overall disaster relief is practical and quick.
A very significant guideline is that heath care staff should receive supervised,
clinical, on-the-job training, by mental health experts. The aim of all these activi-
ties, according to the WHO, should be long-term community mental health services
and other social interventions.

Two phases of mental health care are apparent. One is the acute emergency
phase and the other is the reconsolidation phase. The acute phase will involve
managing urgent psychiatric complaints and organizing outreach and non-intrusive
emotional support (Few 2004). In the reconsolidation phase, longer-term social and
psychological interventions could be undertaken, such as teaching mental health
skills to primary health care workers and following up on psychiatric cases.
The WHO (2003) suggests that such activities need not be exclusive, they could be
interwoven with already existing coping mechanisms and traditional practices.

Psychologists should be guided by the findings of disaster psychology and target
their treatments to achieve the long-term psychosocial adjustment of the people
affected. Psychologists can employ individual and group therapies to deal with the
indirect mental health consequences of extreme weather disasters (Karlsson 2011).

Relief and rehabilitation post-disaster would include actions such as creating
awareness of post-traumatic stress disorder symptoms, and alleviating these by
educating and helping people to develop adequate coping mechanisms (Gupta and
Kapoor 2012). Mental health data and information must be part of an emergency
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health care response that can include psychological First Aid, triage, assessment,
referral and intervention needs (New South Wales 2000). The mental health-care
initiatives can also involve local volunteers, community-based organizations, and
professional health personnel during disaster emergencies (Few et al. 2005).

It is equally important to address the psychosocial context post disaster, when
the mental health issues are more likely occur (Wind et al. 2013). Wind et al. (2011)
suggest that “individual oriented stress reducing interventions,” which go to the
individual appraisal of losses experienced, social support and coping, could be more
effective in reducing mental health outcomes (anxiety, depression and Post
Traumatic Stress Disorder—PTSD). These interventions address the social context
of the community and promote trust, mutual support and reciprocity. This ‘social
cohesion’ is important in determining the susceptibility to PTSD symptoms and
should be taken into account while developing public health strategies (Health
Protection Agency 2011).

In Indian culture, it is believed that people can cope with disasters through social
cooperation. Nevertheless, disasters do lead to psychological impacts on entire
affected populations, especially children. Psychiatrists in India recommend that
parents involve themselves more with children who have been affected by weather
related disasters, and build a positive environment in order to help children over-
come trauma (Muzaffar 2014).

Jabry (2002) suggested that psychological interventions for children in the event
of a disaster could include talking about their experience, seeking their perspectives
on rehabilitation and on tasks related to future preparedness and restoring their daily
routines, including their educational routines, in order to achieve emotional and
psychological recovery. In New South Wales (NSW), Australia, a Farmers Mental
Health Network was created, with service providers, academicians, government,
private agencies, and the NSW Farmers Association. The Network helped to
develop a model that covers key issues and the topical areas in which action
promoting mental health would be needed (Fragar et al. 2008).

Shukla (2013) recommends that government, the general public, and expert
psychologists pay close attention to the findings and predictions of extreme weather
and evolving climate regimes. Skills and the capacities to use them must be built so
as to meet the mental health challenge of extreme weather events. There is general
consensus among psychologists that daily changes in behavior could lead to pos-
itive changes in the long run. Behavioral changes should be cultivated in order to
tackle the mental health challenge posed by extreme weather events and climate
change. Psychologists are still exploring which behavioral changes may be most
beneficial and, hence, which to promote (Corner 2009).

There is a need to prepare health plans to provide specific help to victims. Very
few countries have national disaster plans that outline steps to identify psychosocial
aspects of hazard events or to help deal with them (PAHO 1999). The importance of
mental health care in disaster situations is gradually being recognized (Few et al.
2004). For example, the Indonesian government trained over 150 community
leaders and health workers to provide mental heath interventions in the Aceh
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province (WHO 2005a, b). Documents related to mental health emphasize the
important role of training and experience (NSW 2000; WHO 2003).

For flood related disasters it is known that well trained disaster workers are
effective in counseling and psychological skills. These workers also form con-
nections with other groups and individuals who are part of the relief work. They are
aware of policies and procedures that may help the victims (Chatterjee 2005). But,
training must equip disaster workers with the knowledge and skills necessary for
offering specific help for specific problems. It has also been documented that heavy
work pressure, fatigue, and exposure to the dead are serious stressors that increase
the risk of disaster workers themselves having mental health issues. Observations in
developing countries suggest substantial risk to mental health depending upon the
scale of the devastation caused by the disaster (Medicenes sans Frontieres 2004).
One also must be more vigilant post disaster, with planned interventions that may
last for several years thereafter (Weems 2007b).

Research into the possible human behavioral changes that could alter patterns of
consumption of environmental resources is recommended. Efforts need to be made
to increase public awareness of the risks inherent in indiscriminate use of earth’s
resources (Shukla 2013).

Most studies of droughts and floods have been conducted in countries such as
the United States and Australia. More studies across different geographies are
required to estimate impacts of drought correctly on the mental health of affected
populations within a variety of environments.

Greater effort is required from psychologists and behavioral scientists to become
future-oriented, and prepared to deal with post-disaster mental health challenges.
Psychologists could start to organize themselves into “ready to respond” teams to
deal with mental health problems faced during a disaster. Psychologists and other
social services would be advised to find ways to help stakeholders cope with
anxiety and worry about projections of extreme weather disasters under scenarios of
climate change. Each community and its associated local, regional and national
government agencies must take the initiative and create the means (including
institutions if necessary) to provide psychological support services along with the
socioeconomic resources needed to deal effectively with disaster-related adverse
mental health impacts (Shukla 2013).

If nations of the world work together to share resources, skills and models for
predicting and preparing for extreme weather, the mental health and other risks
associated with extreme weather events would be greatly reduced. As of now,
competing demands for resources thwart true preparation and policy preparedness
for extreme weather events. If climate evolves to create more severe and more
frequent weather extremes, the need for preparation and policies will only increase.
Currently, the main course of action for communities is to be prepared by taking
stock of local resources and preparing policies for action in the face any future
extreme weather event. Communities must gear up and get trained to deal with
both, the physical and mental health challenges they may yet face.
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