Climate change and its impact on nutritional statusand health of children

Abstract

Climate change has been one of the most souglarautiebated topic of this decade
and is evident to have profound effect on humarnitimealimatic conditions and
biodiversity. Though changes in climatic conditionas been referred as natural
process but scientific investigation has shown thatrecent climatic variation has
gone beyond the natural level suggesting the ewolubf a process i.e. “global
climate change”. The disease burden of a populatéord how that burden is
distributed across different subpopulations (enfarits, women), are important pieces
of information for defining strategies to improvepulation health. Disease burden
estimates provide an indication of the health g#ias could be achieved by targeted
action against specific risk factors. The measafes allow us to prioritize actions
and direct them to the population groups at highskt It has been noticed that one in
three developing-country children under the agBvef— 178 million children suffers
stunting due to chronic under nutrition and pooalify diets. Chronic malnutrition
during the first two years of life usually resultsirreversible harm. Keeping in view
the above conditions this review paper was prep&epledge the proficiency and
save our future population i.e., our children frdimeffects of climate change by
making people aware how they can save their cimlerigh suggestions to overcome
the severe and grievous effects of looming clinektenge, and most of all through
various suitable government policies at nationdl iaternational level
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Introduction

Undernutrition remains one othe world’'s most serious but least addressed

socioeconomic andhealth problems. The human and socioeconomic cbsiader
nutrition are enormous, falling hardest on the pefrespecially on women and
children (Hortonet al., 2009; SUN, 2010). The scores of millions of woxldr, as
have been the victims of under nutrition earlye liice numerous challenges as they
grow. They generally encounter an increased risklr#ss and death when young,
experience difficulties at school, and are mostlpahle to make a full
scalecontribution viz-a-viz the social and econodegelopment of their households,
communities and nations during their adulthood @tedy 2010). Suchchildren are
more vulnerable to vector-borne diseases.They baea found to be very intimate
companions. The physical dangers of extreme weathents—flooding, building
collapses etc - all pose unique threats to youndigsoand mind. The change
worsenseach of these risks with thechildren who atethe receiving end.
Furthermore, children suffer these effects londmmntadults. This critically makes



them centre in firming up the climate change respsn

More than 2.5 billion people worldwide depend mareless directly on
agriculture for their livelihood, the availabilityf resources is a matter of survival.
Impacts on agricultural production and prices—teigggl by either gradual changes in
long-term climate trends or more frequent and sevetural disaster—affect poor
people through food production impacts, higher fqoites, and changes in rural
incomes. Understanding and forecasting the agulltproduction supply, quality
and diversity, as well as where food loss is odéogrracross regions, will be
significant factors in reducing human, environménéconomic and food security
impacts(World Bank Group,2016).As food prices iases the risks of malnutrition
and poverty increase. Additionally, seasonality,iclthis compounded by climate
change, can have substantial effects on peopléi#tional status—Fhavomen and
children are particularly vulnerable to malnutniticnduced by seasonality. Despite
the substantial nutritional impacts of seasonalipglicymakers and program
implementers are at times unaware of these eftaeitsg to inadequate datéglson et
al., 2009).It is clear from observations across a range oficatdrs that many
fundamental measures of climate are changing. Tihesad changes, known as
“climate change,” threaten the biological systenms vehich the life, health, and
prosperity depend. On the basis of well- estabtistvadence from the past 20 years,
there is now a broad consensus among scientifianizgtions and approximately
97% of climatologists that human-generated greesd@as emissions are the main
cause of climate change (Molina et al., 2014, D&azimmerman 2009, Anderegg
et al., 2010 and Oresker, 2004).Although the effextclimate change are already
being felt across the world, the magnitude of thects of future changes depends on
our ability to substantially reduce greenhouseagasssions and implement adaptation
strategies during the ensuing decades to protelreh, families and communities
from the worst potential effects of climate cha(dgrCC Report,2014)

Existing Inequities in Child Health

There have been visible improvements in child sadvand life expectancies
over the half-century, attributable totechnologiaad medical advances—kecial
factors have also contributed significantly in th@shievements. For example, access
to education encourages new family structures imchvitvomen and children are
allocated greater priority in terms of care andadtion of food within the household
(Caldwell & McDonald,1982). Educated mothers alsegib to move beyond a
fatalistic acceptance of high childhood mortalityangst their offspring towards the
implementation of simple health-promoting practjcesch as keeping a clean home
and boiling water before use(Kiros & Hogan 2001)dwer, there are still
substantial inequities in child health outcomeg #@ inextricably linked to social
and economic gradients of advantage and disadwamtégin and between countries.
Unequal economic growth, unequal conditions ofydéiling (especially access to
food, water, shelter and basic healthcare) and stiqgpression of human rights



(particularly by gender and ethnicity) have led dstablished inequities in life
chances.More than 200 million children under 5 gadrage in developing countries
do not reach their development potential due tepgy malnutrition and poor health,
which disrupts their cognitive, physical and so@alotional development (Granthm
et al 2007).

Climate change may worsen the existing inequities

Climate change will not affect all equally. Becaudehe risk associated with them,
flood and drought zones often overlap with areakigh poverty and low access to
essential services such as water and sanitatiaa.m&ans that children and families
who are already disadvantaged by poverty — thosh thie fewest resources for
coping — are likely to face some of the most imratadangers of climate change.

This can create a vicious cycle: a child living in poverty or deprived of adequate
water and sanitation before a crisis will be mdfected by a flood, drought or storm,

less likely to recover quickly and at even greaisk in a subsequent crisis. While
climate change poses universal threats, tackling #&lso an imperative for equity.

Unaddressed, climate change will harm the pooresinaost vulnerable children first,

hardest and longest. Climate change has beguratoyehour world in unprecedented
ways.

Children will suffer disproportionately from climate change and growing
environmental risks: Children’s vulnerability to vector-borne diseasssch as
dengue, malaria, and diseases associated with p@ber quality, inadequate
sanitation and poor hygiene practices, such ashdiar diseases, is also far higher
than adults. In 2015,malaria is estimated to lead to 438,000 deathsyleéh more
than two-thirds are children under 5 years of agigd@n are also more susceptible to
under nutrition. Diarrheal diseases are a majoseai under-five mortality, and are
estimated to result in 530,000 deaths in 2015 aBomee of the most dense child
population areas in the world are likely to suebstantially from flooding, drought
and water and heat stress. These include partowthSAsia, particularly coastal
South Asia and south of the Himalayas; the MekordieD the Nile river basin; the
Pacific Islands and other Small Island Developirigt€s (SIDS) across the world;
Equatorial Africa; and the Pacific coast of LatimArica. Due to several major global
trends, including demographic and migration tremigre and more people are living
in disaster- prone areas and exposed to weatheznaas$.Those with the highest
exposure to climate risks are also likely to exgrece repetitive crises, which also
make it more difficult for poor families and chiédr to recover. Even without climate
change, the challenges ahead would stand to bemener climate change will
significantly compound these challenges.

Children, particularly young children are reliant on adults for their survival and
development: whatever happens to adults often has a devastatipgct on children
too. Besides the direct risks of climate changédan are also affected when climate
change hits their parents and other caregiverd) ascloss of livelihoods and crop



productivity. Moreover, when climate change spamanflict over dwindling
resources, children again pay the price for addtdions. The impacts of climate
change are only just beginning, and will likely tione to worsen over the lifetime of
today’s children, and future generations. Currentiyer half a billion children are
living in areas with extremely high levels of floodcurrence, and nearly 160 million
live in areas of high or extremely high droughtesty. Most of them live in some of
the world’s poorest countries with the least cayaim manage these environmental
risks. Strengthening the resilience of the pooodsidren and families to not only
absorb these changes, but also adapt and transfeitmbe critical. It will also
require, as part of these efforts, that we addtessprofound social and economic
inequities that drive the ways in which many claldwill be so deeply impacted by
the climate crisis. Climate change and developraeminextricably linked. Action on
climate change is essential to achieving the Swsitée Development Goals (SDGS),
and requires integrated action across social, en@noand environmental
sphere§.UN|CEF'2015)

Climate Change And Child Nutrition

Much less well understood, however, are the link$wben climate change and
nutrition. A clearer picture of how climate charaféects nutrition, and how nutrition
in turn affects climate change, offers an opportutotyuse policies and programs in
ways that are mutually beneficial for climate addiph and nutrition status. Since
childhood is the most vulnerable phase in the bfe human being, nutritional
inadequacies will result in the hampering of thevelepment of the body. If this
nutritional inadequacy persists for a longer perafdtime it results in the growth
faltering manifested in the form of low weight, dhteeight, low 1Q, etc. Future of the
country is determined by the growing generatiorthef country. It is the health status
of children of any country that represents the thestatus of people of that country.
Since this growing generation is going to be tharkiproductive citizens, they should
be healthy enough to make use of the full potemtigheir productive age. Scientific
evidence has shown that beyond the age of 2-3 \yehes effects of chronic
malnutrition are irreversible. Child malnutritios the single biggest contributor to
under-five mortality due to greater susceptibitityinfections and slow recovery from
illness. Misconception prevalent in the presentetim attributed inter alia to the
unavailability of the enough food. Between 6-18 then young child requires only
200-300 kcal food to maintain normal growth and elegment; but because of
insufficient knowledge of parents about feedingcpces they don’t provide enough
food to their children leading to faltering of grtwand consequently illness and death
of child. (Shiva)Studies conducted by researché®wsthat children’s nutritional
status is a reflection of nutritional status of twnmunity (Soharju & Riyadi, 1990),
and according to Kardjati(1995) children need sgeattentions because they are
sensitive to nutrient deficiency and environmaeriluences. Nutritional status can be
evaluated in four way: food consumption, anthropwynebiochemistry, and clinical
test (Riyadi, 2003). Furthermore, methods are deéipgnon the stage of nutrients



deficiency, time, cost, energy, and degree of mebeaccurateness, and how many
people will be evaluated.

The impact of climatechange asa risk for nutrition

Many poor people in rural areas are vulnerablestisgnal variations in food supply,
disease, and time use, and these seasonal chaoigésgpthe potential effects of
climate change on nutrition.Climate change affabis enabling environment for
malnutrition reduction. Shifting and sometimes lepsedictable rainfall and
temperature patterns affect political prioritiegomomic growth, and inequality
because the poorest people are most vulnerableetachanges. A less favorable
enabling environment for malnutrition reduction reakthe underlying determinants
of improved nutrition less effective. For exampleexpected and sometimes more
severe weather changes disrupt the intermediateoanvents that are so important
for good nutrition and climate change also affgm®ple’s food consumption by
influencing local and global food availability (mhaction, storage), quality
(nutritional value and food safety), access (magdadicies and prices), and how the
body utilizes food. Seasonal food scarcity and atershocks (such as droughts) have
long been shown to drive short-term malnutritiomrbidity, and, in Africa, mortality

in vulnerable populations, especially women antsglobal climate models suggest
that by 2050 climate change will result in addiibprice increases of 5-25 percent
for the most important agricultural crops—rice, @henmaize, and soybeans—and that
higher feed prices will result in higher meal pscgNelson et al. 2009). Thigs
because overall warming temperatures are expectdthve a negative effect on
global crop production, although this effect midig counteracted in part by the
effects of CQ (Lobell et al. 2012). Without real efforts to adapeople’s production

capacity and livelihoods are under serious thréatording to the Intergovernmental
Panel on Climate Change (IPCC), climate changeowittadaptation will depress
production of wheat, rice, and maize even undealltemperature increases of 2° C.
(high confidence). It is also estimated that foodldy will be affected. For example,
elevated CQ emissions representing likely levels in 2050 areoeimited with

substantial declines in the zinc, iron, and proteintent of wheat, rice, field peas, and
soybeans (Myers et al. 2014). In addition, foodesaimay be compromised by a
changing climate. High temperatures and extremethgeaevents create a more
favorable environment for food-borne pathogens swash campylobacter and
salmonella (Tirado et al. 2010), which reduce b0 absorb nutrients. It has also
been observed by some of the researchers (Robatt, &008) that the immediate
causes of malnutrition are due to inadequate fowdke (in terms of quantity or
quality) and diseases. However, malnutrition iduefced by a host of underlying
factors related to poverty, including food insetyyrpoor water, sanitation and health
services, which find their roots in factors thanceary from conflict to climate
change; from scarce natural resources to high ahatibe food prices; from poor
governance to demographic growth. (The Lancet, Mateand Child Undernutrition
Series, 2008.)



As per study conducted by Kelly-Hope and Thomsd@0®&the health, environment,
climate plays an important role in the transmissidrmany human parasitic, viral,
and bacterial diseases (such as malaria, denguk clamlera, respectively). With
Omumbo et al. 2011, who would carry the notion rdiafall and temperature
determine the spatial and seasonal distributionthege diseases, influence year-to-
year variability, including epidemics, andaffeatdpterm trends observed warming in
the East African highlands, whicis clearly associated with global climate processes
may already be changing local malaria transmisgioramics.

Climate Change and Environmental Health Hazards inChildhood

Up to two-thirds of preventable illness and deattimf environmental hazards is
experienced by children [Xu etal 2012, Barlett, 2@hd Bunyavanich et al 2003)
and the burden is predominantly in those aged ubdgears (Pronczuk & Surdu
2008). Children have distinct physiologies and expe profiles that mean climate-
sensitive diseases place an undue burden on theggsu members of society.
Compared to adults, children have much higher exgssto environmental hazards.
For example, children tend to spend more time argjovhere they can be exposed
to high temperatures and where disease vectorsasicbdents, mosquitos and ticks
are found. Children require more water (by weighgn adults, so their exposure to
water-borne pathogens is much higher. Diarrheatagiss cause dehydration in
children much faster than in adults, and childrem more likely to develop severe
infection and experience complications during recgwdue to their small body size
and their developing immune systems which proviie | natural immunity or
resistance (Barlett, 2008 &2Walker et al 2007). Adeom this, there are distinct
“windows of vulnerability” during gestation and &archildhood, when critical
biological systems such as the immune and cen@mlons system are developing.
Maternal undernutrition, infection and illness dtede critical times can cause
devastating and life-long damage, including physicaunting, neurological
impairments and immune dysfunction (Xu et al 20R&nczuk and Surdu 2008).

Pathways between Inequities in Child Health Outcom®& and the Impacts of
Climate Change on Environmental Hazards

Inequities in child health outcomes may be exadetbhy climate-related changes in
the frequency and severity of environmental hazaedpecially heat stress, extreme
weather events, vector-borne diseases and undéorutpathways between these
particular environmental health hazards, climatenge, and issues of inequity that
lead to differential health outcomes for childree #lustrated in Figure 1.
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Figure-1 Pathways between selected environmentzdrtls, climate change, and
social conditions that lead to differential healtitcomes for children.

Heat Stress



Infants and young children are at high risk ofhitlalth and death related to
extreme heat exposure. Children tend to spend timoesoutside, with more vigorous
activity, than adults, thus placing them at incegasisk of dehydration, electrolyte
imbalances, heat stroke and heat exhaustion (al 2012, Shea 2007 and Report
Heat related deaths,2002).It has also been obsehadthe health risks from a
heatwave are strongly mediated by social advartagksadvantage. During a period
of extreme heat, a child from a high income fanmiya developed setting can retreat
to insulated buildings, with electricity to run awnditioning and clean, cold water on
tap. In contrast, a child living in an urban slumith no running water or electricity
and poorly made shelter, has no refuge from thé¢ &ec no way to artificially cool
themselves (Kovats & Akhter, 2008). Children instBetting are thus at much higher
risk for heat-related illness and death (Smit &1e#r2012& Sverdlik 2011).

Extreme Weather Events

Climate change is expected to bring more frequedtraore severe extreme
weather events, such as storms, cyclones, floods @mwoughts. Children are
particularly vulnerable to these hazards as they lagavily dependent on their
caregivers for safety and protection during sucbnéss When the immediate threats
to health and safety have subsided, there areiablgrlingering effects related to
material losses (including homes and possessiamsastructure damage (such as
loss of health services or access to relief sugpltbe displacement of large numbers
of people (which may be permanent), loss of livaditis and slow economic recovery.
Disadvantaged communities have little ability togpeowith disasters, especially a
series of events in close succession. They alse litte ability to recover and rebuild
afterwards (Fussell et al 2010).

Many post-disaster emergency housing settlements @rer-crowded,
unsanitary and impoverished, and plagued by outbreaf infectious diseases,
episodes of violent conflict over scarce resousres persistent food insecurity. Basic
life essentials (such as safe water and adequatkeghare hard to obtain and
livelihoods disappear. Many children become sepdrdtom their families and
caregivers and are at greater risk of sexual assduise and neglect (Paardekooper,
Dejong & Hermanns 1999). In a climate-changed &iwith more frequent and more
severe extreme weather events, and in a contextdaing health inequities within
and between countries, these unsafe and unhealthiyoements will be where
growing numbers of children may spend their fornatiears (Barlett, 2008).

Mental and emotional distress is commonly repoitecchildren and adolescents
following natural disasters, including post-traummatstress disorders, sleep
disturbance, aggressive behavior, depression axidtgnand substance abuse (Shea,
2007,McDermott et al 2005,Dean &Stain, 2007 & D&agtain 2010)

Vector-Borne Diseases

Climate change will alter the ecological context which disease hosts,
vectors and parasites breed, develop and transseask (Patz et al 2000). The
distribution of many infectious disease vectorseluding rodents, ticks and



mosquitoes, is limited by the availability of shila habitats and they are highly
sensitive to changes in temperature, humidity afall.(Shea 2007, Reites 2001,
Subak 2003 & Ogden et al 2006).Poverty often cdiegiwith regions of endemic
infectious disease. Heavy burdens of endemic diséase significant impacts on
productivity and health of the workforce, whichdsao reduced household incomes
and exacerbates economic disadvantage in thosecamdeast afford it (Benett &
Micheal, 2010)

The economic costs of a vector-borne disease ejpidam strongly mediated
by socio-economic status. Epidemics in populatiohdow socio-economic status
have substantial household costs, including foregmeome from sick adults and
those caring for sick children, the costs of heate and medicines, and missed
schooling. Subsistence farmers and their familiges disproportionately from the
loss of income as well as loss of food from thaird.

(Boivin, 2002).

Childhood infections can therefore have major iotpaon health and well-
being in adult life, with survivors burdened withysical and cognitive deficits that
lead to a less productive working life, whilst ieasing the demands on caregivers,
and thus affecting both the strength and the prindtyc of the future workforce
(Benett & Micheal, 2010).

Undernutrition

The impact of climate change on agricultural yiedasl productivity is likely
to have profound impacts on child health outcoreepgcially in regions with heavy
dependence on subsistence lifestyles and wherernurtdéon and malnutrition is
already prevalent. Children require more food pet mass than adults (Surdu 2008),
and most of the world’s hungry are children. Matitign already kills more than 3
million children every year (mostly in southeastidA&ind sub-Saharan Africa). A
further 178 million children suffer from malnutoth, and one third of all children
under five in developing countries are chronicatiglnourished or stunted. (Baker,
2009). Nutrient-deficient diets, undernutrition andlnutrition weaken overall health,
and are closely tied to unsanitary living condiiand socio-economic disadvantage
[Caulfield et al 2004 & Black et al 2008]. Endendisease and undernutrition also
fuel a vicious self-perpetuating cycle of disademet the risk of infection (and
complications from infection) is much higher if tblild is malnourished, and the risk
of malnourishment is greater if the child alreads lan infectious disease [Xu etal
2012, Barlett, 2008]. This cycle of poor healthde&o permanent physical, cognitive
and psychological impairments that will have prefdumpacts on the ability of that
child to lead a healthy and productive adult lifesluding caring for children of their
own. [Black et al 2008 & Victoria et al 2008].
Food insecurity and climate change

The pivotal relationship between food and weatheisgnts significant risk
and security exposure for regions all over the gloBrom production planning all the
way through final consumption, there are numeraitical touch points in the food
life cycle where weather and climate can have ingasn crop yields and



consumption from minor to catastrophic levels.

In India, food security continues to be high on lisg of development priorities
because the country's relatively high rates of eooa growth have not led to a
reduction in hunger and undernutrition. India'ssgradomestic product at factor cost
and per capita income grew at seven percent and fgrcent per annum,
respectively, from 1990-91 to 2013-14. However, ittedence of undernutrition has
dropped only marginally from 210.1 million in 1998 194.6 million in 2014, and
India has failed to meet the Millennium Developm&mual of halving the proportion
of people who suffer from hunger. About 12 Indidates fall under the 'alarming'
category of the Global Hunger Index. According b tNational Family Health
Survey 2015-16, the proportion of children undeefyears who are underweight is
significantly high in states such as Bihar (43.9cpat), Madhya Pradesh (42.8
percent) and Andhra Pradesh (31.9 percent). Wilitgel sections of the Indian
population suffer from acute undernutrition, risingomes and growing urbanization
are rapidly changing the composition of the fooddeg—away from cereals to high-
value agricultural commodities, such as fish ancétmAs a result, the total demand
for foodgrains is projected to be higher in theufatdue to an increase in population
as well as a growing indirect demand from the fééittal (2008) has made long-term
projections of India's food demand and supply u®®26. According to her, the
increase in total food demand is mainly due to ghoim population and per capita
income while production is likely to be severelynstrained by low yield growth. In
regions with high food insecurity and inequalityciieased frequency of droughts and
floods will affect children more, given their vuhability. Vedeld et al (2014)
conducted a survey of nine villages in the droygloie Jalna district of Maharashtra
and found that local crop yields and annual inconfesrmers dropped by about 60
percent in the drought of 2012-13. Such a largerfancome is likely to have a huge
impact on child nutrition because poor househoygscally spend the bulk of their
earnings on food. In another study based on 14ldand 18 non-flooded villages of
Jagatsinghpur district in Orissa, RodriguezLlaneal €2011) found that exposure to
floods is associated with long-term malnutritionccArding to their study, children
exposed to floods during their first year of lifeepented higher levels of chronic
malnutrition.

As reported by FAO(2016) ,the agriculture sectars also facing the enormous
challenge of feeding the world’s growing populationthe midst of climate change.
The impacts of increased climate variability aslvesl more extreme and frequent
weather events are jeopardizing agriculture, In@dds and infrastructure. Farmers,
pastoralists, fisher folk and community foresterspehd on activities that are
intimately and inextricably linked to climate. Thaye the ones who are affected the
most by climate change yet are the least able pe.cA profound transformation in
the global food and agriculture system is needeeh&ure that the adaptive capacity
of smallholders is enhanced and that countriessitian toward low emission and
climate resilient development. However, time is artgant. Action must be taken now
in order to secure sustainable food and agricufturéhe future.

Furthermore,food will be produced under differ@timatic conditions in altered
ecosystems, which will alter agricultural condisorand be compounded by
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adaptations to such change. Conditions may bedugltered through initiatives from
the food industry to mitigate against climate clenghe food sector is a significant
source of GHG emissions and food production, piogs transport, storage,
preparation, purchase, and consumption that conésh 15-30% of global GHG
emissions (Garnett 2008). Most GHG emissions aisiom the food sector occur
within agriculture (45%), food manufacture (12%)datransport (12%) (Garnett
2008). GHG-mitigation initiatives might include intucing high-sugar grasses into
the diet of cows, which reduces methane emissidepdrtment for Environment,
Food and Rural Affairs (Defra) 2011b], or alteritige times of year when animal
manures are spread onto land to reduce emissionsitafus oxide (a GHG;
Agricultural Land Advisory Service (ADAS 2009). T¢ee changes could have
implications for nutritional quality and food safet

With climate change, food will be produced undeffedént climatic
conditions in altered ecosystems, which will altggricultural conditions and be
compounded by adaptations to such change. Conslittoay be further altered
through initiatives from the food industry to mdig against climate change. The
food sector is a significant source of GHG emissiand food production, processing,
transport, storage, preparation, purchase, andiogutson that contributes 15-30% of
global GHG emissions (Garnett 2008). Most GHG eimiss arising from the food
sector occur within agriculture (45%), food mantfiae (12%), and transport (12%)
(Garnett 2008). GHG-mitigation initiatives mightclade introducing high-sugar
grasses into the diet of cows, which reduces mettenissions [Department for
Environment, Food and Rural Affairs (Defra) 2011bj, altering the times of year
when animal manures are spread onto land to reedomssions of nitrous oxide (a
GHG,; Agricultural Land Advisory Service (ADAS 2009)hese changes could have
implications for nutritional quality and food safet

Climate change may alter the seasonal patternsabuddance of pests and
diseases, which may affect pesticide use, inclutienpicides and fungicides (Boxall
et al. 2009). Responses will differ between craps laetween geographical locations.
For example, Chen and McCarl (2001) estimated plesticide use in the United
States would increase under climate change ovéfallvever, the projected effects
varied by crop and location, such that pesticide os wheat was predicted to
increase by 14% in Kansas but decrease by 10% lor&kim; pesticide use in lllinois
was predicted to increase by 18% on corn but ogl% on soya beans. Elevated
temperatures may also lead to the emergence agmheegence of pathogens, vectors,
or hosts (Harrus and Baneth 2005), resulting imtgreuse of biocides and veterinary
medicines in livestock management (Kemper 2008)is Ttould increase the
prevalence of antibiotic-resistant pathogens iimahiand human populations [Food
and Agriculture Organization (FAQO) 2008].

Climate change could affect existing pathogensead Ito the emergence of
new pathogens in food (Tirado et al. 2010), throaffbcts on animal husbandry and
animal-to-animal transmission, pathogen survivall ather mechanisms. Previous
research has demonstrated tt@aimonella infections in humans are positively
associated with temperature (Kovats et al. 2004)is Ts biologically plausible
because Salmonella bacteria will reproduce in food that is kept at baent
temperature. Therefore, under a warmer climatejagdel cases of salmonellosis are
likely. However, for many other pathogens, althowgsociations between human
cases and weather exist (e @ampylobacter and temperature; Kovats et al. 2005),
the biological mechanisms underpinning these aa8ons are not fully understood,
which makes it difficult to predict the effects dfmate change. The pathogens most
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likely to be affected by climate change are thosth low-infective doses (e.g.,
Escherichia coli strains and parasitic protozoa) where small chaungeistribution or
abundance could lead to many more human casesr @#tleogens likely to be
affected are those with significant persistenctheénenvironment (e.g. enteric viruses
and parasitic protozoa) (FAO 2008). Climate chamgs alter the seasonal patterns
and abundance of pests and diseases, which magt gfésticide use, including
herbicides and fungicides (Boxall et al. 2009). foeses will differ between crops
and between geographical locations. For examplen@mnd McCarl (2001) estimated
that pesticide use in the United States would eseeunder climate change overall.
However, the projected effects varied by crop amation, such that pesticide use on
wheat was predicted to increase by 14% in Kansaddnrease by 10% in Colorado;
pesticide use in lllinois was predicted to increbgel8% on corn but only by 3% on
soya beans. Elevated temperatures may also |ethe ®mergence and re-emergence
of pathogens, vectors, or hosts (Harrus and Ba2@@s), resulting in greater use of
biocides and veterinary medicines in livestock ngamaent (Kemper 2008). This
could increase the prevalence of antibiotic-resisgathogens in animal and human
populations [Food and Agriculture Organization (HAZD08].

Climate change could affect existing pathogensead Ito the emergence of
new pathogens in food (Tirado et al. 2010), throaffbcts on animal husbandry and
animal-to-animal transmission, pathogen survivall ather mechanisms. Previous
research has demonstrated tt@aimonella infections in humans are positively
associated with temperature (Kovats et al. 2004)is Ts biologically plausible
because Salmonella bacteria will reproduce in food that is kept at baent
temperature. Therefore, under a warmer climatejagdel cases of salmonellosis are
likely. However, for many other pathogens, althowgsociations between human
cases and weather exist (e @ampylobacter and temperature; Kovats et al. 2005),
the biological mechanisms underpinning these aagons are not fully understood,
which makes it difficult to predict the effects dfmate change. The pathogens most
likely to be affected by climate change are thosth wow-infective doses (e.g.,
Escherichia coli strains and parasitic protozoa) where small chaungeistribution or
abundance could lead to many more human casesr @#tkeogens likely to be
affected are those with significant persistenctheénenvironment (e.g. enteric viruses
and parasitic protozoa) (FAO 2008).

Climate-related Disaster Trends

Average Average economic dama: | In the last seven years on avel
climate- of climate-related disasters*
related
disasters
1980-1990 1980-1990 USD14B/year 22.5 million people were displaced from thei
149/year 2004- | increased from USD100B/year | homes each year by climate-related disasters
2014 332/year | 2004-2014 (mostly floods and storms)

= 62 000 people every day
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The impact disasters between 2005 and 2015

1.8 billion
people were
affected by
natural disasters
over the past
decade in
developing
countries 1

94% were affected by climé
related disasters

64% of all damage due to natural disas

were climate-related

Damage and losses by type of hazard
Share of climate related disasters’ damage anédasssorbed by agriculture
in developing countries (2003-2013)

84% Drought
18% Storms
14% Tsunami

4% Earthquakes

15% Floods

Agriculture absorbed 84% of total damage and losaased by drought in developi

countries (2003-2013)

Damage and losses by agricultural sub sector andgg of hazard
Share of total damage arsdds in each subsector (2003-2013)

Livestock Drought
85%

Fisheries Tsunami
69%

Crops Floods
58%

Forestry Storms
89%

Climate change worsens protracted crises and congli

500 Mpeople
are potentially
affected by
protracted
crises

Hunger rates in protracted crisis
situations are almo&ttimes
higher than in other developing
contexts

Protracted
crises absorb
80% of
humanitarian
funds

40% more
protracted
crises today
than in 1990

87% of
people
affected by
conflict do
not flee their
homes

Source: FAO 2016

Government Policies to SubjugaClimate change
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All over the world policies are being adopted thed desirable in their own right and
are commendable, even if there were no threat iofaté change. These policies
would reduce greenhouse gas emissions, increasgyea#iciency, reduce harms
associated with global warming or increase the di®rcapabilities to deal with
climate change-associated problems.

>

Eliminate All Subsidies for Fuel Use. Subsidies famergy research and
development, as well as the production, transportatmarketing and
consumption of energy, encourage greater energyaunseraise emissions
levels.

Reduce Regulatory Barriers to New Nuclear PowentBlaRegulatory delays
add substantially to the cost of nuclear power,chis the only proven
technology that can provide enough reliable emissidree energy to
significantly reduce greenhouse gas emissions.

Reduce Wildfires through Alternative Forest Marraget Institutions. Local
and private forest management would reduce ovedirmyvand disease in
poorly managed national forests, increasing thétyaluf the trees to absorb
carbon and reducing wildfires, which release hugeunts of CO2 .

Liberalize Approval of Biotechnology. Through hechnology we are
developing faster growing varieties of trees tham @bsorb and store large
amounts of CO2 as well as drought-resistant crbps$ tan thrive despite
climate change.

Repeal the National Flood Insurance Program. Sigesidflood insurance is
responsible for much of the development in coamtehs and in flood plains.
Eliminating this subsidy would make us less vulbérao higher sea levels
and increased rainfall.

Increase Use of Toll Roads with Congestion Priciigl lanes with rates that
vary according to time of day can reduce traffitagle that increase energy
use and emissions.

Remove Older Cars from the Road. Subsidizing #rdacement of older
vehicles with newer ones would increase fuel edficiy and reduce emission
Reform Air Traffic Control Systems. Allowing pilots fly more direct routes
and avoid lengthy holding patterns and runway delapuld save fuel and
reduce aircraft emissions. N
Remove Regulatory Barriers to Innovation. Environtaé regulations often
increase the costs of replacing older, dirtierlfites with newer, cleaner ones.

Encourage Breakthroughs in New Technology. An “Xrize-type
competition would encourage the development of riemsportation and
electric power technologies that reduce CO2 emissishile meeting future
energy demandsM(rray and H. Burnett, 2009)

Correspondingly India is also taking steps to tadkis problem through various
national level programmes such as:

>

Jawaharlal Nehru National Solar Mission To establiglia as a global leader
in solar energy, by creating the policy conditidas its diffusion across the
country as quickly as possible.
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National Mission for Enhanced Energy Efficiency @aohieve growth with
ecological sustainability by devising cost effeetiand energy efficient
strategies for end-use demand side management.

National Mission on Sustainable Habitat to pronmsustainability of habitats
through improvements in energy efficiency in builgs, urban planning,
improved management of solid and liquid waste idiclg recycling and
power generation, modal shift towards public tramspnd conservation.
National Water Mission To conserve water, minimizastage and ensure
equitable distribution both across and within ®éaterough integrated water
resources development and management.

National Mission for Sustainable Agriculture tortsform agriculture into an
ecologically sustainable climate resilient prodoictsystem while at the same
time, exploiting its fullest potential and therelgnsuring food security,
equitable access to food resources, enhancinghoad opportunities and
contributing to economic stability at the natiotealel.

National Mission for Sustaining the Himalayan Eisyn to evolve
management measures for sustaining and safegudhdinigimalayan glaciers
and mountain ecosystem and attempt to addressskags namely impacts of
climate change on the Himalayan glaciers, bioditsersvildlife conservation
and livelihood of traditional knowledge societies.

National Mission for a Green Indiato use a combambf adaptation and
mitigation measures in enhancing carbon sinks stastably managed forests
and other ecosystems, adaptation of vulnerable iesgfecosystems, and
adaptation of forest-dependent communities.

National Mission on Strategic Knowledge for Clim&hange to identify the
challenges and the responses to climate changeugihroesearch and
technology development and ensure funding of highality and focused
research into various aspects of climate change.

In addition to the National Action Plan on Clima@&hange, the
Government of India has taken several other meagorpromote sustainable
development and address the threat of climate &hambese initiatives
operateat the national and sub national level goaoh glomains that include
climate change research, clean technology reseatiievelopment, finance,
and energy efficiency and renewable energy poliwy deployment.(MEFCC,
2016)

Conclusion

While submitting this status report it is pertingot mention here that the

future is replete with challenges, such that thekimal appears to be heading for an
unprecedented adversity as can threaten the pgstevith unprecedented
consequences. We seem to have interfered withaheenmainly to satisfy our lust
for more and more,and it looks mulling to strikeckavith vengeance unless we
exhibit our will and skill to befriend it and endea to take sustentative measures in
right earnest.

Even sans the climate change, the food securitgléete the quality has remained a
distant dream to the brute majority of the worldoplace. The hunger played a
permanent partner to them with occasional interimniss for hide and seek. The
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mankind knows the weather playing a spoilsportrievkn to the man kind for ages
but the climate change is taking him by surpriseél &éme impact assessment is
presently beyond the comprehension many.

The children amongst the disadvantage are morerable bound to suffer
disproportionality from the climate change and graywenvironmental risks. They are
the easy praise and may get harm first, hardestamg#st. The vicious cycle that the
climate change can foster shall be the challengelthas the potential of threatening
the posterity in a big measure. The impact in he&tonomic and social sectors shall
be profound and any further delay in addressingctivdributing melodies can prove
very costly and even threaten the survival of Hlatta and fauna.

Given the worsening situation of climate and iteasaophic effects on health
of children it is necessary to take some expeditisieps to safeguard our children.
There are concrete steps that the world can take tnosafeguard our children’s
future and their rights. Knowing this, and knowihgw climate change can affect
children, makes it morally wrong not to act promgpthnd decisively. The
environmental hazards and natural calamities aphitdren can be affected socially
and economically through nutrition related probldike malnutrition, undernutrition
and other nutrition related problems indirectlycasated with climate change.Climate
change science indicates that because of pastrayjaing greenhouse gas emissions,
the world’s climate is already changing. It is imgtése that we prepare for the
impacts that are inevitable. There is, neverthelassopportunity for action that can
stave off some of the worst effects of climate gen/Vhat the world does now to cut
greenhouse gas emissions can dramatically redeceuimber of children threatened
by the most severe impacts of climate change ictineing decades. The path that the
world chooses now will indelibly mark our childrerfutures.

Climate change acts in conjunction with othersdesstand thus is viewed as a
threat multiplier. It is changing the patterns dimate-related hazards and it
magnifies the risks of disasters. It exacerbates risk of undernutrition by an
unprecedented scale through different pathwaygemwely food, water, care &
health-related. There is little doubt that climekt@nge — both in terms of impacts and
responses —will be further reshaping the humaaitaaind development agendas and
operations in the coming years; thus climate chahgeld be considered seriously by
humanitarian/development decision- and policy-makand practitioners.Through
proper understanding of climate changeissue andmipending effects on health,
timely initiation of preparedness activities witiotough participation of community,
we can become successful in combating the hetitthts of climate change.
Recommendations

o The world is doing and must embark on low carbemetbpment to reduce
greenhouse gas emissions, and needs to adaptitoghets of climate change
that cannot be halted. The blueprint with focustloa following charter of
objectives could be envisaged:

o Cutting greenhouse gas emissions so that the awetiag in the global
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temperature is limited to a maximum of 2° Celsarg] ideally to 1.5C.
Prioritizing the needs of the most vulnerable iimate change adaptation
efforts, particularly children — who will bear theunt of climate, change far
longer than adults.

Reducing inequities among children now to prombtgrtfuture resilience to
climate change and other disasters or crisis.

Listening to and acting on children’s perspectivaslimate change.
Providing children and youth with climate changeuaation, awareness
raising and training.

Aligning and coordinating work on climate changeapidtion, preparedness
and disaster risk reduction at national and sulonatlevels.

Protecting children and their families who are &mtdo move as a result of
climate change.

Investing in children as part of national climatns on mitigation and
adaptation.

Scale-up proven approaches to address the chamgads of children.

Higher priorities given to interventions that hélpuseholds manage seasonal

variations in consumption, income, and illness.

There should be more food aid to drought strickeas

The Government should look for responsive strategied carry out research
on how to reduce the impacts of climate change.

Development and introduction of drought resistanps.

Make the needs of the most vulnerable, includindddm, central to climate
change adaptation.

Involvement of one and all in the campaign for thentinued and quality
survival of all-today and tomorrow”

17



References

ADAS (Agricultural Land Advisory Service). (2003MP/5142 Analysis of Policy
Instruments for Reducing Greenhouse Gas Emissions Agriculture,
Forestry and Land Management. Wolverhampton, UK:ADAK Ltd.

Anderegg WR., Prall JW., Harold J, Schneider SH1(®. Expert credibility in
climate change. Proc Natl Acad Sci USA.;107(27)072412109

Baker, L. (2009).Feeling the Heat: Child Survivai & Changing Climate;
International Save the Children Alliance: Londor,{Jp. 22

Bartlett, S.2008). Climate change and urban children: Impacts andigafons for
adaptation in low- and middle-income countri&sviron. Urban, 20, 501—
519.

Bennett, C.M.; McMichael, A.201Q ). Non-heat related impacts of climate change
on working populationsGlob. Health Action3.

Black, R.; Allen, L.; Bhutta, Z.; Caulfield, L.; d®nis, M.; Ezzati, M.; Mathers, C.;
Rivera, J.2008). Maternal and child undernutrition: Global and oewil
exposures and health consequenkascet, 371, 243-260.

Black, R.E., L.H. Allen, Z.A. Bhutta, M. de Onis, Mathers and J. Rivera. 2008.
“Maternal and ChildUndernutrition: Global and Rewa Exposures and
Health Consequences.” The Lancet 371 (9608, Jari®yry43-260.

Boivin, M.J.Q002). Effects of early cerebral malaria on cognitive ligbiin
senegalese childreDev. Behav. Pediatr., 23, 353—364.

Boxall ABA, Hardy A, Beulke S, Boucard T, Burgin Ealloon PD, (2009). Impacts
of climate change on indirect human exposure tbqgens and chemicals
from agriculture. Environ Health Perspect 117:508+5

Bunyavanich, S.; Landrigan, C.P.; McMichael, AEJpstein, P.R.2003).The impact
of climate change on child heal#nbul. Pediatr., 3, 44-52.

Caldwell, J.; McDonald, P. Influence of maternalueation on infant and child
mortality: Levels and causedealth Policy Educ.1982 2, 251-267.

Caulfield, L.E.; Richard, S.A.; Black, R.R@04 ). Undernutrition as an underlying

cause of malaria morbidity and mortality in childriess than five years old.

18



Am. J. Trop. Med. Hyg.71, 55—-63.

Caulfield, L.E.; Richard, S.A.; Black, R.2q04). Undernutrition as an underlying
cause of malaria morbidity and mortality in childriess than five years old.
Am. J. Trop. Med. Hyg.71, 55—-63.

Surabhi Mittal,(2008). “Demand-Supply Trends anajéttions of Food in India”,
Working Paper No. 209, Indian Council of Researam laternational
EconomicResearch,NewDelhi,http://indiaenvironmertgdarg.in/
files/WORKING%20PAPER%20209.pdf

Chen C-C, McCarl BA. (2001). Pesticide usage dsemiced by climate: a statistical
investigation. Clim Change 50:475-487.

Dean, J.; Stain, H.J2Q07)The impact of drought on the emotional well-beirfg o
children and adolescents in rural and remote neiuthseales.J. Rural Health,
23, 356-364.

Dean, J.G.; Stain, H.2Q10. Mental health impact for adolescents living with
prolonged droughtAust. J. Rural Health18, 32—-37.

Defra (Department for Environment, Food and Rurii#s).( 2011). Evidence to
Define the Sustainability of a Healthy Diet—FO043Dinex A:

Environmental Sustainability. London:Defra.

Doran PT, Zimmerman MK. Examining the scientifimeensus on climate change.
Eos Trans AGU. 2009;90(3):22-23 3.

FAO (2016). Adapting Agriculture To Climate Change

FAO (2016). Increasing Climate Resilience.Addregsifhe Impact Of Extreme
Events On Agriculture And The Way Forward

FAO (Food and Agriculture Organization of the Uditgations). (2008). Climate
Change: Implications for Food Safety. Rome:FAO

Fussell, E.; Sastry, N.; VanLandinghar@D{0)M. Race, socioeconomic status and
return migration to new orleans after hurricanerikat Popul. Environ, 31,
20-42.

Garnett T. (2008). Cooking Up A Storm. Food, Gremrde Gas Emissions and Our
Changing ClimateSurrey, UK:Centre for Environmei@tahtegy, University

of Surrey.

19



Grantham-McGregor, S.; Cheung, Y.B.; Cueto, S.w@le, P.; Richter, L.; Strupp,
B.(2007) Developmental potential in the first 5 years fdnildren in
developing countried.ancet, 369, 60—70.

Harrus S, Baneth G. (2005). Drivers for the emecgeand re-emergence of vector-
borne protozoal and bacterial diseases. Int J Ralrds:1309-1318.

Horton S., Shekar M., McDonald C., Mahal A. and & J.K. (2009). Scaling Up
Nutrition: What Will It Cost? Washington DC: The \Wa Bank.

Intergovernmental Panel on Climate Change Rep0i4P Climate Change 2014:
Mitigation of Climate Change. New York, NY: Cambygl University Press;
2014

Kardjati S. (1995). Gizi Generasi Muda pada Wahitdafition for Young Female
Adolescents).Professorship Speech at AirlanggaUsitye Surabaya.

Kelly-Hope, L., and M. Thomson.(2008). “Climate amdfectious Disease.” In
Seasonal Forecasts, Climatic Change, and Humarthlealited by M. C.
Thomson, R. Garcia-Herrera, and M. Beniston, 31-TDordrecht,
Netherlands: Springer Science+Business Media.

Kemper N.( 2008). Veterinary antibiotics in the atjc and terrestrial environment.
Ecol Indicators 8:1-13.

Kiros, G.-E., Hogan, D.P. Wa2001) famine and excess child mortality in Africa:
The role of parental educatidmt. J. Epidemiol .30, 447-455.

Kovats RS, Edwards SJ, Charron D, Cowden J, D'S&MaEDbi KL,( 2005).

Climate variability and campylobacter infection: iaternational study. Int J
Biometeorol 49:207-214.

Kovats RS, Edwards SJ, Hajat S, Armstrong BG, HhiMenne B ( 2004). The
effect of temperature on food poisoning: a timeeseanalysis of
salmonellosis in ten European countries. Epideinielct 132:443-453.

Kovats, S.; Akhtar, R2008 ). Climate, climate change and human health ianas
cities.Environ. Urban.20, 165-175.

Lobell, D. B., Sibley, A., & Ortiz-Monasterio, J. (2012). Extreme heat effects on
wheat senescence in India. Nature Climate Char{@g, 286—189.

McDermott, B.M.; Less, E.M.; Judd, M.; Gibbon, Z005. Posttraumatic stress
disorder and general psychopathology in childresh @tolescents following a
wildfire disasterCan. J. Psychiatry50, 137-143.

20



MOEFCC (Ministry of environment ,forestry and chte change ) 2014
,Government of India.”India’s Progress in Combatinglimate
Change.”Briefing paper for UNFCCC 20 Lima, PERU

Molina M., McCarthy J., Wall D, et al. (2014). Whate Know: The Reality, Risks,
and Response to Climate Change. Washington, DC ridareAssociation for
the Advancement of Science;. Available at: htthééweknow.aaas. org/wp-
content/uploads/2014/07/ whatweknow_website.pdfceAsed January 29,
2015 2.

Murray.l and Burnett.H.S (2009) National Centre Ralicy Analysis 10 Cool Global
Warming Policies”

Myers, S. S., Zanobetti, A., Kloog, I., Huybers, [Reakey, A. D.B., Bloom, A. J., . ..
Usui, Y. (2014). Increasing CO2 threatenshumanitiarir Nature, 510, 139—
142.

Nabarro D. (2010). Introducing the policy brief éling Up Nutrition: a framework
foraction’. Available at: http://un-foodsecurity.
org/sites/default/files/April%2024%20
David%20Nabarro%20Introducing%20 the%20SUN%20Ap202010.pdf

Nelson, G.C., Rosegrant, M.W. et al. (2009) Clenahange: Impact on agriculture
and costs of adaptation. Washington, D.C.: IFPRI.

Ogden, N.H.; Maarouf, A.; Barker, |.K.; Bigras-PoulM.; Lindsay, L.R.; Morshed,
M.G.; O’Callaghan, C.J.; Ramay, F.; Waltner-ToewB,; Charron,
D.F.(2006).Climate change and the potential for range expansi the lyme
disease vector ixodes scapularis in canbdal. Parasitol., 36, 63—70.

Omumbo, J., B. Lyon, S. Waweru, S. Connor, and Morison.(2011). “Raised
Temperatures over the Kericho TeaEstates: Rewgsitia Climate in the East
African HighlandsMalaria Debate.” Malaria Journal 0:12.
http://dx.doi.org/10.1186/1475-2875-10-12

Oreskes N.(2004). Beyond the ivory tower. The rdgdfie consensus on climate
change. Science;306(5702):1686

Paardekooper, B.; deJong, J.T.V.M.; Hermann4999 ) The psychological impact

of war and the refugee situation on south sudaalegren in refugee camps
in northern uganda: An exploratory study.Child Psychol. Psychiatry40,
529-536.

21



Patz, J.A.; Graczyk, T.K.; Geller, N.; Vittor, A.2Q0Q). Effects of environmental
change on emerging parasitic diseakatsJ. Parasitol.30, 1395-1405.

Pronczuk, J.; Surdu, S2@08) Children’s environmental health in the twenty4firs
century: Challenges and solutiodgn. N.Y. Acad. <ci., 1140, 143-154

Reiter, P.2001). Climate change and mosquito-borne disedsaviron. Health
Perspect, 109 (Suppl. 1), 141-161.

Report Heat-related deaths—Four states, July—AuZM@i, and united states, 1979—
1999.MMWR2002 51, 567-570.

Riyadi H.( 2003). Metode Penilaian Status Gizi sacAntropometri (A Student
Book: Method of Anthopometric Nutritional Assessr)erDepartment of
Community Nutrition and Family Resources, FacultyAgriculture, Bogor
Agricultural University, Bogor.

Rodriguez-Llanes et al.(2011) Child malnutritiondarecurrent flooding in rural
eastern India:a community-based survey”,BMJ Open,, 1
http://bmjopen.bmj.com/content/1/2/e000109.full

Shea, K.M.2007). Global climate change and children’s healdediatrics, 120,
e1359-e1367.

Shiva Kumar A.K (‘Child malnutrition: Myths and stions’-The Little Magazine,
myth Vol 1l (6) http://www.littlemag.com/hunger/shiv2.html

Smit, W.; Parnell, S2012. Urban sustainability and human health: An africa

perspectiveCurr. Opin. Environ. Sustain.4, 443—-450.

Subak, SZ003). Effects of climate on variability in lyme diseas&idence in the
northeastern united statésn. J. Epidemiol., 157, 531-538.

SUN (Scaling Up Nutrition), (2010). Scaling Up Ntion:A Frame work for Action
,/Accessedonlineat:http://www.unscn.org/en/nutwagksnaling_up_nutrition_
purpose.php
WorldBankGroup(2016ittps://bigdatainnovationchallenge.org/challenaes/f

d-security-nutrition

Sverdlik, A.011) lll-health and poverty: A literature review on lteain informal
settlementsEnviron. Urban., 23, 123-155.

Tirado MC, Clarke R, Jaykus LA, McQuatters-Gollopxank JM. (2010). Climate
change and food safety: a review. Food Res Int74%511765.

22



Tirado, M. C., Clarke, R., Jaykus, L. A., McQuadt&ollop, A., & Frank, J. M.
(2010). Climate change and food safety: A reviewood Research
International, 43(7), 1745-1765.

UNICEF(United Nations Children’s Fund) 2015 “Unléa& Act Now” The Impact
of Climate Change on Childrervailable atwww.unicef.org/environment

Vedeld.T,Salunke.S.G.,Aandahl.G and Lanjekar.P014.“Governing extreme
climate events in Maharashtra, India”, Final remortWP3.2: Extreme Risks,
Vulnerabilities and Community-based Adaptation mdia (EVA): A Pilot
Study, TERI Press, New
Delhi,.http://www.teriin.org/projects/eva/files/Gemning_climate_extremes_i
n_Maharashtra.pdf 32.

Victora, C.G.; Adair, L.; Fall, C.; Hallal, P.C.; &ftorell, R.; Richter, L.; Sachdev,
H.S.008). Maternal and child undernutrition: Consequencesatiult health
and human capital.ancet, 371, 340-357.

Voelker, R.2009). Climate change puts children in jeopardAMA, 301, 2197—-
2199.

Walker, S.P.; Wachs, T.D.; Gardner, J.M.; Lozoff, B/asserman, G.A.; Pollitt, E.;
Carter, J.A2007). Child development: Risk factors for adverse outesrim
developing countried.ancet, 369, 145-157.

Xu, Z.; Sheffield, P.E.; Hu, W.; Su, H.; Yu, W.; ,QX.; Tong, S 2012) Climate
change and children’s health—A call for researchwdrat works to protect
children.Int. J. Environ. Res. Public Health, 9, 3298—-3316.

23



