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Chapter 1

Child Centric Risk Assessment (CRIAand Programming

1.0 The Rationale
Across the world, crises are becoming more frequent and complex, and are lasting longer and

affecting more children than evieefore(Global Humanitarian Overviey2019

It is a well known fact that globally the number and the types of hazards are on the increase. The
world has been witnessing hazards that were unheard of several decades ago. As human society i
evolving and emerging with new scientific and technologiealetbpments altering the living patterns,
new threats, hazards and disasters are emerging. In the past, disasters were predominantlyy of nature
origin which has now diversified as chemical, nuclear and other human induced disasters. Apart from
that, the itensity and frequency of several hazards have increased. One of the biggest challenges that
humanity faces is climate change and its disastronsequences-or instancelast summethe whole
of Western Europe was reelinqnder temperatures as high 42°C which is the lghest recorded
temperature in Europe in thiast two decades. Kerala floods of August 2018 had devastating
consequences tthe economy, environment and society the state A flood of such intensity had
happenedvay back,only about onecentury lack in 1924. Climate change related risks are emerging as
a security threat to nations across the world triggering civil unrests and affecting welfarpedylee It
has been observed that in the past 35 years, the number of disasterslesyestiaér related disaster
events have triple(Hoeppe, 2015)

The global humanitarian appeal for 2018 is set at a record US$22.5 billion, to cover 91 million

persons. The total economic losses worldwide associated with natural disasters average betweer
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US$250 million and US$300 million per year. In future, annual losses are expected to reach US$314
billion in the built environment alone. Between 1980 and 2012, more than 42 million human life years
(Global Assessment Report on Disaster Risk Redultid® were lostannuallyto internationally
reported disasters, representing an enormous setback to economic development and social progres:
More than 80% of this loss was experienced in-lamd middleincome countriegbid.).

Disasters have serious negato@nsequences for lives of people, assets, properties, livelihood
and services. Although disasters don’t discriminate among different categories of people, the way
disaster is experienced by people, varies from people to people. In a situation of disastenst
impacted are the most vulnerable sections of the society like children, the disablednpregmen,
lactating mothersand the aged. Class, caste and gender are further exacerbating factors of a disaster. Of
these categories of the vulneraptgulation, the worst affected are children because their voices are not
heard and they are not fully capable of expressing their viemmsioas, experiences and neetts.
situations of disasters children are sometimes separated from their parentse theyeaed from their
main source of sustenance and very often from the channels of services that keep them alive. Childre
bear the brunt of disasters especially in situations of violence and war. They cannot move @ut of th
houses, cannot play or engam normal daily activities. They lose their childhodthey are cut off
from their parentand essentiadervices resulting in illness, malnutrition, limited or lack of access to
education, exploitation etc. Children especially girls are forced intd @hblur. Sometimes both girls
and boys have to undergo the trauma of migration along with their parents, severing all relationship
with their friends and communitieNearly a quarter of the worlds’ children ie 535 million children were
to live in counties affected by armed conflict, violence, disaster and/or chronic crisis if@atidance
on Risk Informed Programming UNICEF, 201&urrently, throughout the world, there are nearly 40

million children displaced by natural or maman disaster§ Botheet al. 2018) 50 million children
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were deemed “uprooted” in 2016, having either migrated across borders or been forcibly displaced by
conflict, climate change or poverty. 800 million people were living in-ilogome, informal settlements

in 2014, residing o land exposed to hazards and without adequate protective infrastructure, decent
housing or access to basic sersgi@lobal report on internal displacement, 201385 million children

were living in extremely poor households in 2013, meaning that they had limited capacity to ¢ope wit
the impacts of shocks and stres4636 million people across the world are in need of humanitarian aid
and protection. As the firsissessment of the cost of internal displacement on education was published
in February 2019 by the Internal Displacement Monitoring Centre (IDMC), it is estimated that USD 850
million per yearis required atthe global level for basic educational neefisll internally displaced
childrenGlobal report on internal displacement, 200\@ry often the needs and aspirations of children
are not articulated properly or heard by planners and policy makers at the nationahaticudl levels.
UNICEF being arorganisatio that stands for every childppes to bridge this gap of inadequacy and
inaudibility by highlighting and analysing the risks faced by children, and assessing the inthaseof

risks on children thus paving the way for advocacy.

All major international documents like Transforming Our World: The 2030 Agenda For
Sustainable Development, Global Humanitarian overview 2019, Sendai Framework for Disaster Risk
Reduction 2012030, Paris Agreement on Climate Change 2015 spbakt the ned for addressing
and reducing risks globally. India being a signatory to all these major international agreerdetys is
bound to implement the relevant provisions of the documents. The National Disaster Management Act
2005, National Policy on Disasterdviagemenf009 National Disaster Management Plan 2016, all
point towards the need for addressing disaster risk reduction at the national -aadicudl levels.

When a disaster strikes a community, the loss of the community is very huge. Insteadnafingsimoa

disaster and subsequentking recovery measureas thesaying goespreventions always better than
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cure. hvesting money in preventive actions and long term mitigation measures is much more
economical than allowing a disaster to occur #meh subsequently trying to recover from it. So it
makes good economic sense to invest in preventive measures like disaster risk reduction activities,
including long term mitigation measures. Analysing the risks faced by a community and adjusting
programnes accordingly will go a long way in minimising or preventing the loss of hard earned
development gains. It minimises the loss of human beings and animals apart from preesttircgiah
of the rich biodiversityf an areaarresing environmental dgradation andbsing oflivelihood.
Transforming Our World2030 Agenda for Sustainable Developmertognises the impacts of various
hazards and reiterates the need for reaching those who are left behind , girls and boys, women anc
individuals with disallities and the most impoverished who are disproportionately vulnerable and who
bear the brunt of the negative impacts of stress/sh{@kstainable development Gaa)15) The
Sendai framework for DRR draws our attentfowards preventingew crises and the need to reduce
disaster risk related to various stresses and shd8endai framework, UNISDR, 2015} focuses on
human vulnerability and urges us to integrate gender, age, disability and cultural perspective in al
policies and praeces. The World Humanitarian Summit 2016 whithnsformed the genda for
humanityinto one that favours the most vulnerable segment of sosiatgs that the success of any
international intervention is to be measured by a year on year reduction af kummarability on risk
and not by the proportion of acute and urgent risks. All these international documents are aopihiater
need for designing policies at the national and sub national levels with a view to reducing ilitinerab
rather than respaling to shocks and stresses after it occurs.

According to the preamble of the Convention onRights of the Chil@989)‘ the child should
be fully prepared to live an individual life in society, and brought up in the spirit of the ideals

proclaimed inthe Charter of the United Nations, and in particular in the spirit of peace, dignity,



CRIA Kerala

tolerance, freedom, equality and solidéf@onvention on the rights of Child, 198%krticle 6 of the

same document recognises the inherent right of every child toAitiele 37 says thaevery child
deprived of liberty shall be treated with humanity and respect for the inherent dignity of the human
person, and in a manner which takes into account the needs of persons of his or her age.

Adopting a right based approawtil be the first step towards ensuring that children are insulated
from violations of these rights. Any violation can be redressed by approaching the appropriaiy autho
or body. Children are the future citizens of a country and they are the ochaesfor nation building.
Hence it is imperative that we provide a milieu of safety and security to them from all formastédis
Child Centric Risk analysis is a major step forward tooagaishing this environment dfafety,
security, and resiliemcof children.

At the national level various initiatives haveebeaken to make the lives of children safe and
secure. Cderminus with the economic aspirations of the country is the desire to makeaotte
vulnerable segments of society insulated from the negative impacts of disasters. The Government of
India took a major step by enacting the Disaster Management Act of 2005 which is a fairly
comprehensive piece of legislation aimecdtha effective maagement of disasters in the countity.
provides for the creation of a National Disaster Management Authority that is mandated to lay down
national policies on disaster managemapfrove national plan for DM and sectoral plans for disaster
management, Yadown guidelines to be followed by states and various ministries and departments and
for coordinated enforcement and implementation of policies and plans, recommending provision of
funds for mitigation purposes and capacity buildiripllowing this manystates and union territories
framed their own state disaster management plans that are specific to their unique climatichigeograp

and meteorological condition$he Disaster Management Policy of 2009 and the National Disaster
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Management Bn of 2016along with the Disaster Management Act provide the policy framework for
states and union territories to chart their roadmaps towards disaster risk reduction for thepopulat
Closely aligned to these national policy structures, the state governmentsdaskan meaningful
measures to combat disasters, to reduce risks to its populations especially to the most vulnerable
sectionsFollowing the 73 rd and 74th amendmetatshe Constitubn of India,passed by Parliament in
1992 greater functions, funds and functionaries were devolved to the local self governments of Kerala.
In Kerala there are a total of 1200 local governments, including ggh panchayats, 152 block
panchayats 87 municipalities, 6 municipal corporationsdaft4 district panchayats The peoples
planning movement was a great thrust to participatory planning and also helped in deepening of
democracy. Understandinmpw, climate changeompounds the consequencesdisasters in Kerala,
and bearingn mind theneed for preserving he biodiversity of the state and at local lev&srking
group(namely the working group) has been additionally constituted for biodiversity management,
climate change, environment protection, and disaster management by thgogtatament ( GO (RT)
No 2462/2018/LSGD dated 19/09/2018). This is iditon to the already existingj2 working groups
that deal with agriculture, health, women and children, social security, energy etc. in thegplannin
process at the level of the locslf governmentThe 13" working group will play a major role in the
preparation of the DM plan at the panchayats level. The panchayats will be the focal point mgensuri
convergence of all service at the local level for effective risk reduction anelbfoilding a resilient and
green Kerala.

This Child risk impact assessment report of Kerala is unique in the sense that based on historical
evidence, the vulnerability of children to various risk is assessed at the Gram Panchayat Isvel. Thi
document will give the various risks that children awnerable to at the local level so thgram

panchayatgan use this document as a planning tool and take preventiMeranterm and short term
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mitigative actions. This in turn will minimise fatalities of children, will ensure continuity cfrei=d
services to children, thus minimising malnutrition, illness etc.
1.2 Methodology

The history of multiple hazards, vulnerability and capacities are taken from the data available
with KSDMA, IMD and Women an€hild Developmentepartment. Based on the datee risks were
projected vigally in GIS platform using ARCGIS by overlaying various layers in the map
(vulnerability, stress/shock, vulnerability, exposure) and a risk in@excalculated for each
administrative unit. If on@anchayafalls in high risk index zone, then tip@nchayats highly prone to
multiple hazards with respect to child population in that panchayat and one with the low risk index
indicates that the grapanchayats least prone to multi hazards.
This document is ool for advocacy for children. It is also a planning tool that stikéngthen school
safety program in Kerala arfeelp students and their parents and teaciremsmergency preparedness,
and fast recovery. It will also build resilience at the grassreetl apart from reducing vulnerability
and exposure of children to multi hazards. This can also lokasse tool for strengthening the capacity

of service delivery systems.
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Chapter 2

Kerala

2.1 Kerala — State Profile

Kerala known as$sod' s Own Countryis blessed by nature profusely, situated asmow strip of
land sandwiched between the Arabian Sea to the west and the Western Ghats to, lbeatsst
between latitudes 8° 18’ and 12° 48’ North and longitudes 74° 52’ and 77° 22’ EagigRipyscally
the State comprises of highland which is higher than 75m above msl (48%), midland with foothills and
plains which is between 7.5 and 75m above msl (42%), lowland and coastal belt which is below 7.5m
from msl (10%). The state has a long coastextending to 590 kniKerala haslO soil types, and 13
distinct agro climatic zones

Kerala receives an average annual rainfall of 3h@Y which is one of the highest rainfall
averages in the country. Parts of Kerala's lowlands may averagé2gtiynm annually while the cool
mountainous eastern highlandsladikki districtcomprising Kerala's wettest regienreceive excess
precipitation Kerala's rains are mostly the result of seasonal monsoons. Kerala averages sde 120
rainy days per yeaKerala's average maximum daily temperature is around °85 and the minimum
temperature is 19.8C. the rivers that originate in the western ghats bring along with them fertile
topsoil, enriching the natural fertility of the sofhe density of dug wedl per square kilometer in
different physiographic regions of Kerala is 100 in highland, 280 in midland and 500 in coastatdlowl
andhasthe highest well density in the world.

As per the Census of India 2011, the population of Kerala was 3,34,06,0646 qve2.cent of
India’s population. Out of the State’s total population, 52 per cent are women and 48 per camt.are m
The decadal growth rate of Kerala’s population was 4.9 per cent, the lowest among the Indian States.

10
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Literacy— As per 2011 censuKerala has a very highly literate population and literacy rate b

male literacy96.1% andfemale literacy92.1% This is the highest female literacy in the entire country.
The high female literacy has significant implication for development becausatditeothers are the

best conduits for the intergenerational transmission of information and knowledge and healtbgoracti
The decadal growth rate of Kerala’s population was 4.9 per cent, the lowest among the Indian States.
The Census data shows arsa@lote decline in the number of children aged o to 6 years in the State.
Kerala’'s total child population in 2011 was 34,72,955 (10 per cent of total population) as against
37,93,146 (12 per cent of the total population) as per the 2001 Census dataalhtritie level child
population as per 2011 census was 13.1 per cent while it was 15.9 per cent as per Census 2001.Th
Census 2011 data also reveals that the child population as a proportion of the total populataw is b
the national average for Taniladu (9.56 per cent), Karnataka (11.21 per cent) and Andhra Pradesh
(10.21 per cent). The highest proportion of child population was in Malappuram District and the lowe
proportion was in Pathanamthitta District. A decreasing trend in the proportionldfpolpulation is

seen in all Districts of the State. The southern Districts of Kerala witnessed 2 per cent deelitdoex
Kollam, in which there was a decline of 1 per cent in the proportion of child population, while the
northern Districts in Keralahowed 1 per cent decline in the proportion of child population. But

Wayanad District had a decline of 2 per cent.

The drainage of the region is in conformity with the physiographic division, with the summit of
the Western Ghats forming the natural divide between the drainage systems of the west coast and Tami
Nadu plains. Majority of the streams in Kerala flows instedy direction, in their course through
highland and midland following the trends of rocks. In the coastal plains covered by a thickahantle

alluvium and laterite, the streams flow with a low gradient towards sea preferring no partiedtomlir

11
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Kerala is blessed with 44 major rivers, out of which 41 west flowing rivers, most of them having their
sources in the Western Ghatglalrain into the Arabian Sea. Some of these rivers have a portion of their
catchments in the adjoining states of Karnatalca Bamilnaduln addition there are three rivers which

also originate from the Western Ghats, but they flow eastwards into the states of Karnataka and
Tamilnadu. All the rivers are entirely monsefad and many of them shrink into rivulets or dry up
completly during summer.

Kerala has diverse land use and cropping pattern. Population growth, migration, urbanisation,
industrialisation and globalisation had led to significant land use changes in the state. Tleéotamd r
introduced in the state brought iadical and comprehensive institutional changes leading to drastic
transformation in the land holding pattern. This has resulted in shift in the land uses pattelataldre
land use pattern of Kerala for the year 2612D15 reveals that out of a totaagraphical area of 38.86
lakh, net sown area is about 53%. Forest occupies around Af%ulture and forest sectbogether
account for over 84% of the land area. The net sown area has increased by 3% from 5.65 Lakh Ha in
2013-14to 5.81 lakh ha in 2@ —15. As a result, the gross cropped area registered a mimeasecof
0.3 percent. Another mable feature is the decline in the area of barrenumtdltivated land-6 %),
Permaent pasture and grazing lan88%) and the area under current fallp@26).

Kerala being situated in the humid tropical zone with heavy precipitation and high temperature
has given rise to widely varying soil group from similar parent materials. They are forest spik lat
soil, red soil, alluvial soil, peat soil, sanggil, and black soil. Though the main geological formation of
the state belongs to the Archean period consisting of crystalline and metamorphic rocks, climate and
topography seem to be the dominant soil forming factors.

An important geomorphic feature diet coastal plain of Kerala is the existence of a string of

estuaries and lagoons along the coastline. There are 27 estuaries and 9 lagoons. Of thesst the large

12
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the Vembanad estuary. Occurrence of mud bank is another peculiar phenomenon of Kerala coast
TheBackwatersarewell-recognized feature of Kerala, it is an interconnected systdiraokishwater

lakes and riveestuarieghat lies inland from the coast and runs virtually the length of the state. These
34 backwaters facilitate inland travel throughout the region.

The State consists of 14 districts, 75 Taluks, 21 Revenue divisions, 152 blocks, 999 panchayats
and 1664villages. Compared to alhdia level, Kerala’s gram panchayats are large, with about 20,000
people in each, and spreading over arbitrarily delineated terrbout 40% of the State development
funds are utilised through the local self government utgtits. The sea coast is bordered by 222 gram
panchayats, 19 municipalities and 4 corporations. The density of population in the coastal 268a is 2
as against 860 of the state.

The population spread across the Siradkicatesthat there are no big urbagglomerations. The
human settlement pattern of the State is characterized by dwellings occupied in small individual plo
scattered all over the habitable area. As per 2011 census data, Kerala is positionetirankiegofor
the level of urbanisatio among the States of India, while as per the 2001 census the State was

positioned in the 1&ank.

2.2 Climate and its variability

The State of Kerala is specifically vulnerable to the changing climatic dynamics owing to its
location along the sea coastd steep gradient along the western slopes of the Western Ghats. Though
high potential growth rate of forests and perennial agriculture in Western Ghats provide highceesili
against mild climatic variations, high population density, especially in tlastal areas, adds to the
vulnerability to the climate related problems. Kerala experiences two rainy seasons, viz., tAé&/&siuth

(i.,e. June to September) and the Nektst (i.e., October to December) seasons, locally known as

13
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'Edavappathyand Thulavarsham' respectively. The Setast Monsoon brings heavy rainfall (~60%).

The annual rainfall varies from < 1000mm to more than 5000 mm with an annual average of 3000 mm.
Kerala, which lies in the tropic region, is experiencing humid tropiggiclimate. Meanwhile, its
extreme eastern fringes experience a drier tropical wet and dry clifmateal rainfall distribution is

better in the southern districts of Thiruvananthapuram, Kollam, Pathanamthitta, Kottayam, Alappuzha
and Ernakulam, thansinorthern counterpart..

Both day and night temperatures are lower over the plateau and at higher elevations than over the
plain. The mean annual temperature is 27°C. The average minimum temperature ranges frem 19°C
20°C, whereas average maximum tempeeaftom 27°C- 37°C. March is the hottest month with a
mean maximum temperature of about 33°C. Mean minimum temperature (28.5°C) is in the month of
July.

Unprecedented events of Heat wave conditions were reported in many parts of Kerala State
during the ammer months of ApriMay, during 2015 and 2016. As per media reports, casualties were
reported more from the northern districts of Kei@dtsseon the heels of Palakkad registering maximum
temperature of 41.9 °C during 2016, the highest temperatureen@ded in the State. Heat waves are
anomalous episodes with extremely high surface air temperatures exceeding {teznloagerage by
about 4.5 °C, and lasting for several days with serious consequences. The maximum temperatures
recorded in many parts tfie State either crossed or reached near the critical level of 40 °C, leading to
unpleasant living condition. For example, mercury levels in Kannur town rose to 39.2 °C surgeessing t

earlier alttime highest temperature record of 38.3 °C observed ompti6 1898 (Fig. 1).

14
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Fig.1 Maximum temperature recorded in the month of April from 2006-2016

Similar conditions existed over other districts too. Generally, the weather during the pre
monsoon months ApriMay is hot with ample humidity. This peculiar characteristics lead to the
formation of widespread thundershowers with occasional severe thamdiéightning, and bring about
a temperature drop by abouB2C. However, the summer rainfdliring 2016was very sparse (Fig. 2)
over the State with exception of a few showers. Yet, this spell of rain was not good enough to bring
significant respite 'm the intense heat. As a result, most of the drinking water sources dried up, which
is a strange phenomenon for the lagt 8ecades. The excess amount of humidity in the atmosphere
intensifies the adverse effect of heat on human and animal body by gldvematural evaporative
cooling mechanism, a special concern for Kerala in the context of heat burn asogenrelated

health risks and deaths.
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Fig 2 Departure of premonsoon rainfall (from 01 March to 22 April, 2016) for different
stations in Kerala

Climatological analysis of rainfall data for the last 140 years showmlic pattern with a
significant declining trend in the souttest monsoon season for the last six decades. IMD in its ‘State
level climate change trends in India’ documents thatal& is witnessing an average decline in south
west monsoon rainfall by about 2.42 mm per year. There is atdongdecreasing trend in the annual
mean rainfall over Kerala during the last iy&ar period. Whereas, a significant declining trend in
annualrainfall is noticed from 1965 onwards. A decrease of 27 mm was noticed during the study period
of 146 years as against the normal rainfall of 2837 mm whereas a decline of 338 mm was notiged durin
the period of last 100 years as against the normal rarifa025 mm.

It is confirmed from the analysis of 146 years of rainfall data that there is g )gDIQW GHF UH
(10.9 mm in 10 years)in southwest monsoon rainfall while increase (7.5 mm in 10 years)in post

monsoon season. Rainfall decline is more significant in Jude Jaly but not so in August and

16



CRIA Kerala

September within the monsoon seasdhe percentage rainfall contribution during the southwest
monsoon was declining while increasing during pre andposisoon seasons. The above phenomenon
was more significant in recedecades. There is a significant increasing trend in monthly rainfall during
February, March, October and Novembed®f the total annual rainfall the contribution of the June
rainfall decreased fron28% to 22.4%and that of July decreased fr&d®% to 18.4%6 over a period of
146 years.
2.3 Hydrology

The netannual groundwater recharge (utilizable) and utilization for the state have been assessed
as about 6029 MCM and 2809 MCM respectively by@&WVB (2009).This means only about 47% of
the groundwater potdial is utilized in the State, comprising of 152 revenue blocks. Considering this
State level estimate (macro level), it appears that more than 50% of the groundwater poteiiitial is st
available for further development. However, a micro level examinatidrock level, reveals problems
only in few blocks. One block (Chittur) has been classified as over exploited (>UilX#tion) and 3
blocks (Kasaragod, Malampuzha, Kodungallur) have been classified as critical (> 90% to 100%
utilization). More than 8% of rural and 50 % of the urban population use groundwater for their
domestic needs. Almost evemyral household haits own well. The density of dug wells per square
kilometer in different physiographic regions of Kerala is 100 in highland, 280 in midland and 500 in
coastal/lowland and is the highest well density in the world. The domestic water requiremerd|lgspeci
in urban areas is mainly met through public water supply schemes deperd#ly on rivers. However,
most of the piped water supply schemes depend on wells or infiltration galleries constructadvéar the
beds tapping the base flow in the rivers or growstdwaccumulated in the river bed. Groundwater also

meets partial requirement of irrigation and industrial needs of the State.
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The annual replaceable groundwater resources and the net groundwater availability in Kerala are
estimated at 6841 Mirand 6231 Mn? respectively. As per the monitoring report@éntral Ground
Water Board, Kerala Regiorthe depth to ground water level in the state as monitored from the
observation stationgaries widelyin the range of 0.20 to 20 mbexXcept in isolated areas. Tipeesent
gross groundwater draft for all uses in the state is computed as 2920(Nlthis, the domestic and
industrial draft accounts for 37.6 % (1099 FJrand irrigation accounts for 62.4% (1821 Mm

The major water use sector in the State is agricalt@ccounting for about 60 to 70% of the
water resources currently being utilised. The State hasofrgleted irrigation projects, with a total
storage capacity of about 1200 MCMour irrigation projects are at different stages of implementation.
Minor irrigation structures including Vented Cross Bars, Check Dams and Lift Schemes irrigate almost
80% of the net irrigated area of 3.96 lakh ha in the State. The combined utilization of bothndajor a
minor irrigation projects is about 5000 MCNIhe major sotce of irrigation in Kerala is wells (both
private and government open wells and tube wells) which irrigate 37 % of the net irrigated area,
followed by private and government canals (25%), private and government tanks/ponds (11%), minor
lift irrigation (2%) and othervater basedrrigated area in the state has been fluctuating around one lakh
ha for the past several years. As per the assessment of the Directorate of Economics andtistatistics
net irrigated area in the state as on 2083s 3.81 lakh hand the gross area irrigated is 4.27 lakh ha.
Only 17.36% of the net cropped area is under irrigafitve. net irrigated area that was 4.13 lakh ha in
201516, declined to 3.77 lakh ha in 20618 and showed an increase of 4 per cent to 3.92 lakh ha in
201718. Wells contributed as the major source of irrigation benefiting 1.23 lakh ha followed by

irrigation canals which served an area76 lakh ha.
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The estimated groundwater balance is about 559.Nbag wells are the major extraction structures

with adensity of 200 wells per square km and with a total number of 6.5 million in the State. Apart from

the above, Kerala has 995 tanks and ponds having more than150§uMmer storage.

19



CRIA Kerala

Chapter 3

Hazards and Risks

3.1 The total number of phenomena that have the potential to cause disasters in Kerala as
identified by KSDMA is 39. Out of these, those listed below are categorized as natural. Theolkeliho

of them morphing into disasters will depend upon the coping dagsacf the communities:

1
Landslides (includes debris flows, rock fall, rock avalanche, rock slide, landslips at
2 mud slips)
3 Drought
Coastal hazards (High waves, Storm surgesKallakadal, Tsunami, Salt Water
4 Intrusion, Coastal erosion
> Wind (Cyclone, Gustnados, Gusty winds)
6 Lightning
=
Earthquakes
8 Human epidemics
9 Plant disease epidemics and pest attack on crops
10 Avian epidemics
11 Animal epidemics
12 Pest attack of human habitations
13 Forest Fire
14 . -
Meteorite/asteroid impacts
151 soil piping
16
Heat wave/sunburn/sunstroke
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17

Natural background radiation

State.

SourceKerala Statdisaster Minagement Pla016

Apart from these natural hazards, the following anthropogenic hazartiketydo occur in the

SI Nc

Type

Fire cracker accidents

Petro-chemical transportation accident:

Industrial accidents

Dam break

Dam spillway operation related floods& accident

Oil spill

Road accidents involvingcivilian transport vehicles

Human induced forest fire

10

Human-animal conflicts

11

Fire accidents in buildings and market places

12

Boat capsizing

13

Accidental drowning

14

Building collapse

15

Hooch accident

16

Air accidents
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17 Rail accidents
18 Terrorism, riots and Naxalite attacks
19 Nuclear and radiological accidents
20 Space debris impacts
21 Biological accidents
22 Occupational and recreational area relatedhazards
23 Accidents in Armed Forces premises
Disasters outside State’sadministrative boundaries,
24 affecting Keralites

SourceKeralaState Disaster Management Plan 2016
3.2Nature of Key Hazards and Risks

Floods, landslides, drought, lightening and coastal / beach erosion are the five shocks and
stresses that haveeen taken for detailed analysisce these are the five major disasters that are likely
to impact the people, especially children

Likelihood: This expresses the probability of a shock or stress occurring and is rated from ‘very
likely’ to ‘very unlikely’ on a range of 1 to 5. Whereas 5 represents ‘very likely’, 1 represams ‘v
unlikely’.

Exposure: This expresses the presence of people, ptiege environment, service delivery
systems that are likely to be impacted by the stress or shock. A hazard becomes a disasteemnly if t
the presence of people, properties, service delivery systems in the area. Instances of ‘exphglae’ in
the rumber of people impacted, critical infrastructures like hospitals, schamdsoads, epidemics,

unplanned urban settlements etc.
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Geographic locations:Shocks and stresses are marked atPdwechayat level. dflowing five
hazards have been chodentherisk analysis as they are the ones most extensive and likely to affect
the community with negative impacts on children. We have taken the data of the previous 20 years and
based on that the likelihood has been described.
3.2.1Floods

Riverine flooding is drequent phenomenon in Kerala which has almost 6 months of rainfall
from the South West Monsoon, North East Monsoon ananoresoon showers. Continuous and intense
rainfall cause rivers to overflow its banks on to the flood plains. These flood plaimsiggated based
on several factors like reclamation and settlement, cultivation, terraces, slope of land, chgragesdin
water level, deforestation in upper catchment area etc. In order to design flood mitigation measures
flood prone areas and flood pla are mapped using remote sensing and by using data from field level
observation and flood damage reports.

Based on these scientific evidences it is found that 14.52% of the total area of the state is prone
to floods. In one district alone namely, Alapaz 50% of the area is flood prone especially the rice bowl
of Kerala i.e. Kuttanad that lies below mean sea level and connected to the Vembanad lake. The Kole
lands of Trichur district and the coastal tract of Ernakulam and Malappuram districts anch \waster
of Kottayam that are close to Vembanad lake are the other flood prone areas of the state. Wayanad is
hilly district. But its flat bottom valleys and flood plains close to Manathavadi are areas piftoato
The district that is least affected lloods is Idukki. After the catastrophic floods of river Periyar in
1341 A.D, and 1924, the next cataclysmic flood happened in August 2018 that affected 14 million
people with 433 fatalities including 67 children. The frequency and magnitude of the ffo&erala
has been steadily increasing. Urban flooding too is on the increase since there is no propeatstorm w

drainage system that is maintained well. Flash floods have also increased of late. The pomndtion, |
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and environment of 27 taluksare hghly vulnerable to floods. Floods in the remaining 45 talakes
moderate. Urban flooding happens irrespective of seasons. Trivandrum, Kochi and Kozhikode are the
urban areas that suffer the worst urban flooding.

Likelihood

5=Very Likely

Data available wh the KSDMA shows that of the 77 taluks in Kerala, 27 talik® highly
vulnerable to flood and 45 taluks are moderately vulnerable to floods. 14.52% of the area td thre sta
impacted by floods. Urban flooding and flash flooding are very commongithe monsoons in Kerala.

Exposure of children and services for them

5=Very heavy damage

According to the National Remote Sensing Agency 55007 hectares of land was inundated as on
16™ of July 2018. According to the Memorandum submitted to Government of India for flood
assistance, 363 villages were affected due to monsoon related disasters. Of the total 33114 Bnganwad
in the state 9122 anganwadis are at risk of being inundated. €hilgill not be able tago to
Anganwadis till the flooding has subsided, anganwadis cleaned and disinfected. The working of these
anganwadis will be disrupted and the services like supplementary feeding will be temporarily stopped
for one or two weeks. Thiwill compromise their nutrition till the anganwadi becomes functional. Pre
school education will stop temporarily. Immunisation and growth monitoring will be deferred. 1350
subcentres will be affected by the floods. So will 277 primary health centr&baranmunity health
centres. These health facilities are the closest geographically to the anganwadis and whedgghe chil
are taken to initially on falling sick. Sanitation and hygiene in the low lying areas, especialicas
like Kuttanad which & below the sea level will be compromised leading to an increase in water borne

diseases like diarrhea.
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Over 20000ha of cropped area will be exposed to risk of inundation and damage leading to loss
of livelihood for the farmers and will negatively impalé tnutritional security of children and pregnant
women. For children in the age group 6 to 18 educational services will be disrupted not just because

inundation of schools but also because schools will be used as shelters for the affected communities
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The following map gives the flood vulnerability mapping of the stateedasn the density of

populationofhetaluks.
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3.2.2. Landslides

Landslides are common phenomena in the highlands and midlands of Kerala. The physiographic
unit that is most susceptible kandslidesn Kerala is the west facing scarps of Western Ghats that run
along the entire length of the stateandslidesare found to occur basically in slopes exceeding
20degrees. Landslides are characterized by swift and sudden down slope movement of water saturatet
heterogeneous elements ranging from soil particles to huge boulders. In their destructive rageythey
down the slope, with them, everything that is in their pathway from land and houses to human beings
and cattle and trees. Landslides are caused by variations in pore pressure engendered by prdlonged a
intense rainfall lasting for about 4 hours and wedble being raised and maintained to critical levels for
about 10 hours. Human activities like terracing, agricultural operations, constructing struatinexs fu
exacerbate the hazard. Deforestation, especially in the foredtdlsjpis one of the majohuman
interventions that triggelandslidesbecause when trees are cut, the roots of trees that act as a soil
binding agent are destroyed.

The entire state except the district of Alapuzha is protentdslides Deep seatethndslidesare
experenced in Vdyanad and Kozhikodevhile Kottayam and Idukki districts experienshallow
landslides Between 1961 and 2016 a total of 85 m#&odslideshave occurred in Kerala claiming 295
precious lives. The severest landslide was in Amboori in Trivandrum thateasaol 38 deaths in
November 2001.

10 taluks are higlylvulnerable to larglides in view of the density of population. @#uks come
under moderate lastides category and the remaining 14 kalare least vulnerable to Iaiides. The
map below shows the susceptibility lndslidesand the following mashows the vulnerability to

landslides based on population.
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LANDSLIDES

Likelihood

4= likely

10 taluks are highly vulnerable and 25 taluks are moderately vulnerdafedtddes Every year
several landslides have been reported during the monsoon seasons.

Exposure of children

3= high damage

Around 45 % of taluks are prone to landslide. The severely affected population will be around
46,71,177. Further, 536410 children in thge group @& will be at high risk of being exposed to
landslides Whenlandslidesvash away dwelling units, not only are they likely to be damaged but lives
of the inhabitants are also at high risk. The death or injury to a family member will be héghthatic
to the children and they need psyelocial support to tide over the situation. When landslides wash
away land completely erasing pre existing structures, land and vegetation, people become hodheless
extremely vulnerabld.ocating alternativéand for rebuilding homes is a long drawn out procedure and

can lead to drop outs in cases of school going children.
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3.2.3. Drought

Drought is defined as a condition of insufficient moisture caused by a deficit in precipitation
over some time period McKee, Doesken, Kleist, 1993It is a complex natural hazard theffects
agricultural production that in turn entails food and health insecurity and habitat loss throdigh lan
degradation and desertificatioBriakhtin and Schipper, 200Brought is a vergerious condition that
has gripped not just Kerala but the whole of Indiais estimated that by 203@0 % of Indian
population will hae no access to drinking watgfhe Guardian, 12th June 2019; CNN New8 Jaly
2019 Drought is not something new the state. Kerala expenced 66 drought years betwek81 to
2000. Receding of the water table and hence scarcity of drinking water for humans and animals is a
characteristic feature of this phenomenon. The aridity index (that shows the frequency of drbught) o
many parts of the state has increas&ithough the deviation in annual rainfall from the long term
average is not significant, there is considerable variation in the availability of rainfall daeng t
different season&KSDMP, 2016).

An analysis of the trend in rainfall data over the last 100 y@as et al.,2014)reveals that
there is a significant (99%) decreasing trend in most of the regions of Kerala especially in tin@imon
January, July and November. The annual and seasonal trends of rainfall in most regions of Kerala are
also found to belecreasing significantly. According to the authors the possible reasons for this could be
due to human induced green house gas emissions, increased fossil fuel use, changes in land use caus:
by urbanisation and deforestation, increased atmospheric politaused by transportation.

There are evidences from studies across the world to the effect that anthropogenic activities
increase drought. For instanGhen and Sun (201 Have established based on their studies regarding
SPEI (Standardized PrecipitatidBvapotranspiration Index) that drought occurrences across China has

increased during 1952014, especially during the last two decades. Interestingly, most of the drought
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events happened under warm dry conditions that coincided with relatively highré¢umnpenomalies
although there was no huge variability in annual precipitation. Their studies suggest that warming
induced by anthropogenic activities has increased hot drought occurrences, the risks associated with
them and their impacts across ChinathAlugh the annual precipitation is projected to increase, the
probability of occurrence of drought events will increase to 100% by the year 2050, according to the
study.

Seydou Traore and Tom Owiyo (201B8)their studyin Northern Burkino Faso have found that
extreme droughts tend to have a cascading impact; they first cause water scarcity that affeugs seedl
and crop yields, which in turn affects the availability of food for people and feed for livestbe in
turn, restricts their coping capacity to deal with future droughts. The following table shows thernumb

of villages with water bodies (and without water bodies)that experience moderate or severe drought.

Table 1

Villages with Water bodies Villages without Water bodies
DISTRICTS Sever: | Moderat¢ | Drough | Sever: Moderat« | Drough
Kasargod
Kannur 0 32 0 0 97 0
Kozhikode 0 24 3 0 86 4
Wayanad 19 1 0 13 16 0
Malappuram 0 49 0 4 82 0
Palakkad 0 42 0 14 101 0
Trichur 0 77 7 1 161 8
Ernakulam 0 32 0 16 77 0
Alapuzha 11 3 0 64 13 0
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Kottayam 1C 22 0 25 <7/ 0
Idukki 1C 5 0 38 11 0
Pathanamthitta 19 1 0 47 1 0
Kollam 34 0 0 69 0 0
Thiruvananthapuram | 39 4 0 59 11 0
Total 142 31z 10 35C 757 12

Susceptible area &
% area of the

state’s totahrea

\S

Severe drought: 2.5%

Moderate drought: 63.8%
Slight drought: 23%
No drought: 10.7%

Major drought in
the last 20 years

unaccounted.

drought in all 14 districts. An amount of
the state during the period from 2012 to 2014 for tackling| the

Drought 201-13; The State Government had to officially dec

FUV ZDV H[SHQGHG E\

consequences of this drought directly from the National/State Disaster

Response Fund. Indirect costs of the drought spell still remain

Source: Kerala State Disaster ManagemPrdn, 2016

In 2012 Kerala faced severe drought conditions. The departure of South West monsoon rainfall

from normal was24.1%. Similarly in 2015 the deviation from normal rainfall of South West monsoon

was-25.7%. But the north east monsoon had compeddat this deficit.
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Water level in reservoirs is a good indication of the availability of water for drinking purposes,
household activities, electricity generation and irrigation. The tables cited above indicate tédrat wa
levels were far below the FRL.

Citing CWDRM studyMathrubhumi daily (8 July, 2019)eports that the situation of water availability

is critical in 33 out of 152 development blocks of Kerala.

DROUGHT
Likelihood
4= likely

Kerala experiences seasonal drought conditions in summeths. Even during normal rainfall
years, the midlands and highlands experience drought in summer. Drinking water becomes a problem
and district administrations try to tide over the situation by supplying drinking water in tankes.lo
Streams and rive dry up during the summer months and several wells too in the vicinity of such areas
dry up making women and children travel long distances to gather drinking water. From 1881 to 2000,
Kerala experienced 66 drougygars(KSDMP, 2016. Although the variation in rainfall from the long
term average ifot clear) there is great variation in the availability of rainfall in different
seasonKSDMP, 2016. On a scale of 1 to 5 the likelihood of drought in Kerala is 4.

Exposure:

3.5=Heavy Ias

More than 50 % of the area of the state will be exposed to the risk of drought. Surface water will
dry up. Ground water will also be depleted. This will impact the mmldf the state badly. Around
19431sqg.km of land mass will be under the grip of ematk to severe drought conditions. Around
1500000@15 milion) people will be affected by the drought in different intensities. Around 15, 45, 000

(1.5 mkhildren in the age group of®years in around 15000 anganwadis will be exposed to the risk of
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droudht. Open wells and ponds form an important source of water for rural anganwadis. Small children
play in the sand or on the floor soiling their hands. Many children will need to use the toilettharor

once in a day. They may soil their clothes due tomtioence or just by playing in the soil. Once the
water bodies dry up, not only the quantity but also the quality of water will be compromised keading
diseases like diarrhea.

School goingchildren in the age group of-B years in around 8500 schoaldll also be
negatively impacted by water scarcity. Although schools will have drinking water of their own or
sourced from open market, shortage of water in toilets will be a matter of serious concern gs$peciall
adolescent girls. Menstrual hygiene Wik compromised leading to diseases. Girls during menstrual
period are likely to absent themselves from schools where there will be shortage of water in toilets
Many adolescent girls help their mothers in domestic chores like fetching water from afar and i
cooking. When drought situation arises girls will have to spend more time waiting for their thm in
gueues thus losing out on precious time they could use for their daily lessons and for completing
assignment to be done at home. Thus temporary drotes of adolescent girls due to water scarcity
are likely to go up.

Water shortage exposes handicapped children to worse conditions. They will take longer time to

get ready to go to school since they have to wait for longer periods for the watergo arr

Map showing drought prone ardaerala
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3.2.4Lightning

Lightning is a highenergy luminous electrical discharge from a thundercloud to the
grourd accompanied by thundedf the three types of lightning namely intracldigghtning, inter cloud
lightning and cloud to ground, the third is what concerns children and their communities because it
causes fatalities and damages to properties. Lightning is very fast and takes offlypfld E&cond to
reach the ground from the cloud and the discharge creates a temperature of about 30000 degree Celsiu
Lightning discharge occurs with a current of few tens of kilo amperes. It is very difficult tetpiteeli
exact time and location of lightrg but normally lightning happens in the afternoons and maximum
occurrence after 7 pm.

Majority of the lightning strikes from convective cumulonimbus clouds (Cb).and they occur in
the afternoon hours. In Kerala, most of the thunderclouds are of the tiwavype and are formed
mostly during the northeast monsoon (October to December) and during the pre monsoon (March to
May).

Between 1986 and 2002, around 159 people died in Thiruvananthapuram district alone due to
lightning. The district has over 400 ilng victims of lightning, wheh is the highest in the stgleeccan
Chronicle March 17, 2017Areas such as Gandhipuram at Sreekariyam, Mangalapuram, Kilimanoor
Kattakada have places prone to lightning. Kumbil at Kadakkal on the Thiruvananthdfoltam
border is a place synonymous for lightning strikes.

Children are more likely to be affected by lightning since they usually prefer outdoor activities.
School going children like to play once they come back from school. Lightning occurs normally in the
everings and this is the time when children are outdoArsather activity that causes death due to

lightning is when clothes left for drying after washing are removed from lines (usually this nes).wi

36



CRIA Kerala

Due to gender roles it is usually girls who are em¢idishe job of collecting dry clothes when it starts to

thunder and rain. So girl children are more likely to be impacted by lightning than boys.
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Source: District wise distribution of lightning events in Kerala (Murali Das, 2007)

Among Indianstates Kerala ranks no2 in lightning fatalities rate, no 2 in fatalities density rate
and no 4 in total number of fatalities. 396 people have died between 1979 and 2011 due to imghtning
Kerala (Singh and Singh, 2015).

Murli Das et al. (2007, 2009) statéhat about 51% of the accidents occur as a consequence of
exposed rocky terrain of the State. According to the authors, exposed rocky terrains normatiywhave |
soil conductivity and aid iground conductance to relatively longer distance, and therefore such terrains
are comparatively more susceptible to lightning strikes (Murliddas, 2007, 2009).

Temporally speaking the largest number of lightning events occur during the monsoon seaso
from July to SeptembdBingh and Singh, 2015)7% and in the summer months orqprensoon period
(31%). Post monsoon season accounts for relatively lower number of incidents. About 72% of lightning
deaths in Kerala occurred in April (21%), May (22%)tdéber (19%) and November (10%). This is in
contrast to Northern states where the fatalities were more during winter.

Reports from district administrations reveal that from Jan 2010 to May 2014, a total of 110
fatalities have occurred in Kerala, which igtguhigh. Studies show that there is a gender variation of

fatalities in that of men which is 18 times higher than that of women. This is due to the ddfemati
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of work participation of men and women and also because of the nature of work men agnl avem
employed in. Men are more likely to participate in outdoor works like construction and regulargfarmi
operations than women. Children are also likely to be vulnerable especially since children are fond
playing outside. Kerala being a densely ylaged state fatalities will be more in Kerala as compared to
many other state that are not so thickly populated. The more vulnerable population live in tigricts
Idukki, Wayanad, Kottayam, Pathanamthitta, eastern parts of Trichur and Malappurartal Afto
3023847 people are more exposed to lightning of whom more than 3 lakhs will be children in the age
group of B6years. Over 3000 anganwadis will be exposed to risk of lightning. Some anganwadis
function in fairly strong buildings whereas others fumctn not so sturdy buildings and they are more
vulnerable to the risk of lightning. Since lightning events happen more in the month of Junelsdich a
happens to be the school re opening month, around 30 lakh school children in the age grb8p of 6

yeas are more likely to be exposed to the risk of lightning in the month of June.

3.2.5 Coastal Erosion

The Kerala coast is one of the most densely populated coasts in India. It has a shore line of 570
kms. StudieqT.K. Mallik et al, 1987)vere conductecdlong the entire coast by setting up stations at
regular intervals of 5 kms. Beach profiling done at regular intervals during the post and prens@msoo
1984 revealed that the erosion along 55 stations was 1276m3/m. Anothe(Stekala, et al, 1998)
using satellite imageries and aerial photographs showed that while 148 kms of coast was eroding
304kms of coast was accreting.

Although beaches may accrete in some locations, at others beaches are lost. Every monsoon
season with the surging waves andrsgrovinds that lash the coast, there is huge destruction of houses

in the coastal area and the worst sufferers are the fisherfolk, who like the tribes, are a medginali
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group. Efforts to control sea erosion had started 100 years (backas and Thomas,025). These
included construction of groins and later on sea walls and now seagmaith combination. Erosion
hotspots normally occur at the downdrift side of harbor breakwaters, groins, end of sea wall, mining
sites, fishing gaps, downdrift side of miidnks, tidal inlets and adjoining areas, places where protective
measures are wrongly designed or implemented. Seasonal erosion is found along the entire coast of

Kerala during South West monsoons.

Year wise details of total land area eroded due to coas erosion (in ha

Year
District Total
02-03 | 03-04 | 04-05| 05-06 | 06-07 | 07-08 | 08-08 | 09-10| 1C-11 | 11-12

Kollam 0.3t |04 154 [0.1¢& |0.2 0 0.1t | 0.1 0.57 | 0.1z |3.61

Alappuzta 0.2 21.22 0.3 0.1 0.1t 0.1z | 0.1 0.01 (O 0 22.3]

Trissul 23.4¢ 1 12.31|21.0¢ | 44.2¢ | 43.9¢ | 58.5¢ | 36.2¢ | 48.02 | 68.¢ | 13.2¢ | 369.7¢

Malappuran | 5.5C [5.9C [3.9C |5.9C |5.9C 5.5C |55C [59C |59C |6.3C |56.2-

Kozhikoce |3 2.8 3.4 3.2 3.1 2.8 2.3 2.7 24 2.8 28.7

Kasargo 1.1z |09t |11 1.0z | 0.8¢ 09t |15z |[1.3% [151 |23t |12.7¢

Total 33.7 | 43.5¢ | 31.37 | 54.67 | 54.1¢ | 68.01 | 45.81 | 58.07 | 78.9¢ | 24.9¢ | 493.c

COASTAL EROSION
Likelihood

4= likely

Source: lIT Indore and Guwahati
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Kerala has a beach line 670 kms adjoining the Arabian sea. The coastal Kerala is a highly
densely populated area. .Beach erosion is a repetitive natural phenomenon during the monsoon season
Not a single monsoon season has gone by without newspapers reporting on the vastdaentgthe
beach and the ensuing misery to the coastal folks. Beach is eroded in both the south west east north
monsoons.

Exposure

5=severe damage

The lashing fury of the wind and the waves act jointly to destroy the beaches of Kerala.
According toRao et al. (1985, the differential movements along coastal segments along with slope
morphometry of thdoreshore causesriations in accretion and erosion of beaches in different parts of
the coast of Kerala with varying intensity.

Kerala is a highly dnsely populated state (860 persons/sq km as per the census of 2011). It is
much higher than the all India figure that stands at 382 persons/sq.km. The density of coastad Keral
even higher. In Trivandrum it is 1340 and in Ernakulam it is 1290 pemsdlie out of the 14 districts
of Kerala are coastal districts. Out of the total area of 38863sg.kmof Kerala, 3355 sq.kms account f
coastal area. It supports a population of 72.72 lakh population. As against an urban density of 2097
people/sq. Km in Kexla, the urban coastal density is 42@8rsondsq,km. As against a rural density of
603 in Kerala, the coastal rural density is 1700.

The coastal waters support the livelihood of a large number of people especially the fisher folks.
Coastal erosion affés the lives of over 70 lakh people mainly fisher folks who depend on the sea for
their livelihoods. The south western monsoon brings in its wake storm and tides which resultain coas
flooding. The fishermen keep their boats and allied equipment fuindgson beach landing centres or

close to their houses in the beach. When the tides are high and the waves very turbulent, they are
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exposed to the risk of losing their fishing implements that affect their livelihood. Lashing wirdies

expose them tde risk of total or partial damage to their houses. Although many have constructed brick
and mortar buildings with government assistance there are many houses that are structurallig.not stab
Many of them do not have adequate toilet facilities. This eegohildren to the outbreak of diarrhoeal
diseases and other water borne diseases. Anganwadis located in coastal areas will be shut dowr
temporarily till water recedes. The services rendered through anganwadis will also be stopped

temporarily. This affectthe supplementary nutrition, and pre school activities of chilch@ye@rs.

Likelihood- Exposure of hazards in Kerala

5.C

4.C
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1.C

EXPOSURE TO HAZARDS
In short all the five hazards analysed here affects the lives of people of Kerala but affects
children disproportionately. Thewulnerabilityto the hazards are exacerbated by the fact that they are

children with less skills and resources to cope withsttugation

44



CRIA Kerala

Chapter 4

Risk Analysis

4.1 In this chapter hazard analysis is done at the grassroots level of the local self governmethis, both
panchayats and urban local bodies. This willdme important planning tool for those in the local
governance structure to make their development plans risk informed thus making their plans more
sustainable and hence facilitate rebuild Kerala better in a more resilient and greener manner.

In this chapte maps of 10 districts illustrating risks down to the anganwadi level has been
prepared and incorporated. Apart from this a map of the state showing the child centric dstrict wi
risks has also been included. We have added a unique interactive ML iformat showing
panchayat level risks with the location of Anganwadis overlaid on it.

4.2 Methodology:

Mapping at the local self government has been done for the entire state. Asng ptarit the
hazard maps in the KSDMBRQ16 has been takelRive major disasters affecting the state namely flood,
drought, landslide, lightening, and storm surge coastal areakave been chosen. Analysis of the
potential areas of these hazards was conducted using GIS platform. This area was subjected to
normalization process from which a vulnerability index for each of the geophysical hazards was derived.
From this vulnerability index of individual hazards a composite vulnerability index was derivalll for
physical hazards in a local body.

From the annual survejone by the department of women and children in 2B, the data
relating to vulnerabale households was taken. From that data the following 5 indicators were taken:

1. Women headed families

2. Families with differently abled children
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3. Families with mentally lsallenged children

4. Families where parents are alcoholic

5. Families with history of domestic violeac
To these 5 indicators was addedotherindicator namely “Asraya families” (poorest of the poor
families) obtained from Kudumbashrdeagether these 6 indicators constitute the social vulnerability.

The value of each of the above 6 indicators was normalized using the formula “particular
observation minus maximum of the observation divided by maximum of the observation minus
minimum of the observationThen a composite indicator for each local self government was derived
from the 6 indicators.

The physical vulnerability index and the social vulnerability index were aggregated and averaged
to obtain a compositphysicasocial vulnerability index of each local body. This index was then
categorized into five classes based on their value.

Then D maps have been prepared for tiedistricts of Kerala and based on the composite geo
physical vulnerability index color coding was giveéo the jurisdictional area of each local self
governmentThere are 5 classes and each one has been assigned a different color rangipoiréemn
Brown. Brown indicatevery highvulnerabilitywhereagink indicatesvery lowvulnerability. Based on
these maps the local self government can prepare risk informed development plans. Each of the local
self government will find this to be a very useful planning tool. They can use this for advocacy
children,for fund raising and earmarking meofunds for children and women of vulnerable sections of

society.
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We have further refined and prepared maps indicating each anganwadi in the state. It is an
indicative map and can be used by anganwadi workers too with the help of their mobils. gose
map gives the details of the hazards that an anganwadi is exposed to and the anganwadi wdkker can ta
preparatory measures to protect the children under her care. These maps can be us&hily the
Development Project OfficeilCODPO for advocacyfor children in the age group of O to 6 and for
pregnant and lactating mothers and adolescent girls.

The panchayat level child centric risk map of 10 districts are given below. They are interactive in

nature and the google earth icon below the maps will lead you to the concerned panchayat with the
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location of each anganwadi geotagged. Apart from thisetieone map for the whole state which

indicates the child centric district wise risk map. It also shows the ranking of each district.

Alappuzha_AWC_Risk map.kmz
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4. 3SHOCKS/STRESS
4.3.1FLOOD:

Geographic The flood maps gages 23 an@4)indicate that the low lying areas of Kerala
especially the coastal region and the low lying areas of Kuttanad region, the Kole lands of,@&ndhur
Ernakulam are highly risk prone to flooslsnormal monsoon year3he August 2018 and 2019 maps
(which were extreme events in this centualgo show thathe coastal regions and the low lying areas
are especially vulnerable to floodinghere are 222 fishing villages in the coastal plains of Kerala and
the population there account fat.96 lakh people ut of the total population of 334 lakhs, constituting
% of the total population of the stafiehe low lying areas of Kuttanand and Kole Nilams of Trichur are
predominantly inhabited by small scale farmers and agricultural labourers.

Economic: Due tovarious enlightened policy initiatives of the government poverty has been
almost wiped out of the state except for certain pockets like the tribal and coastal areas. tBhe coas
areas which are subjected to floods are also one of the poverty strickeofdheastate. The fishermen
sector of the state contribute significantly to @BP of the state and earn valuable foreign exchange for
the state apart from providing cheap and nutritious food to the people of Ketlaéalowlying areas of
Kuttanad andhe Kole lands of Trichur the majority of the people are small scale farmers or agricultural
labourers. The cessation of farming operations and total inundation of cultivated crops

Social: Families with disabled childreor even worse mentally challengekildrenwill be more
vulnerable to floods than families with able bodied children whether in the rescue phase ohaskef p
Since their mobility is restricted in times of emergency evacuation their vulnerability will be
compoundedSince the sea will be usually rough fishermen will not be able to venture out into the sea.

Women headed households will also be highly vulnerable during floods since many of them will not be
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able togo out in search of jokand this in turn will deprivehie family, especially children of thedaily

nutritional requirements.

Capacities

1.

The people of Kerala are highly politically conscious and are aware of their rights to a safe

and secure life free from disasters.

. There is a well functioningwell coordnated statdevel disaster management authority in

the state and 14 district level disaster management authorities with the District Collector
chairing the same.

Well functioning state Emergency Operation Centre and 14 district emergency operation
centresenhance the capacity of the state to deal with multiple hazards on an emergency basis.
Experience of two massive floods August 2018 and 2018as given the state the expertise

to manage relief operations and more importantly coordinate the activitiearious
departments in emergency situations.

Statement of ProcedureSQP3 have been prepared and are being followed in flood
situation

In addition to the existing 12 working groups in all local bodies "vi8rking group has

been established exclusively for disaster management , climate change, biodiversity and

environment has been created

Lack of capacities:

1. Land use policies are not strictly implemented. Large scale conversion of paddy fields in the

name & development and encroachments into river banks, and construction of heavy structures

in eco fragile lands have diminished our preparedness to deal with floods.
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2. The state’s early warning systaminadequatéo warn people sufficiently early of the disast
so that they may take preventive measures and save their lives.

3. Lack of periodically updated emergency and evacuation plans with special attention to the most
vulnerable segments of society.

4. A general feling of complacency that disaster will netrike oneselbut will happen to others
and hence not taking adequate preventive measures.

4.3.2LANDSLIDES:

Vulnerabilities

Geographic: The land slide map illustrates that the highlands of Kerala are more prone to severe
landslides. Wayanad, a tribal ttist and Kozhikode and the hilly district of Idukki and part of
Kottayam are especially vulnerable to land slidesdslides of lesser intensity are experienced in

all other parts of the state too except in the district of Alapuzha

Structural: Hardly any building, especially the pre 2018 buildings is built taking into account the
possibility of landslides. They are not disaster resistant. Even public buildings like hospdals, an
schools are not built following the government approved building codéssagns. Further very few

buildings have adequate budgetary support for regular maintenance

Economic: When landslides are severe they wipe out communities completely leaving no trace of
the existence of people there. All lives including human, cattle, poultry and vegetation were buried
several feet under the earth suddenly as if the earth had done aaadmehss is what happened in
Kavalappara (Malappuram district) and Puthumala (Wayanad district) in the landslides of 2019.
Rebuilding life is like starting afresh on a clean slate which invairesandhuge investment for

locating alternative landdle free areas for building residential buildings and starting economic
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activities like agriculture and allied activitiesd critical services for children like anaganwadi,

schools, health care facilities, roads. etc

Social: One of the negative impacts @af landslide is the breaking of social ties built over
generations. When landslides occur those of the survivors, if any are forced to search for lgnds awa
from the location of the landslides. This dispersal affects social bonding built through day to da
interaction of community members. Children lose their friends and have to form new circles of

friendship

Attitudinal and behavioural: There is a lack of awareness on the consequences of living on
landslide prone areas. Diffusion of knowledge to grasssrimvel regarding landslide prone areas
and its disastrous consequences has not happened. Even in cases where they are aware people ¢

unwilling to move out due to several factors including economic and social.

Capacities:

1. Emergency response teams at lineel of the local self government is planned and action has
been initiated for training rescue teams and placing them in position.

2. Training is being given to all those involved in building like architects, engineers, masons,
contractors etc both by govenent and private agencies so that construction of building
conformsto nationally approved standards.

Lack of capacities:

1. Although training has started in safe construction, the volume of stake holders to be trained is
disproportionately huge for thhesources available
2. Lack ofupdatecemergency and evacuation pdaat grassroot levels.

3. Lack of school safety plans and anganwadi safety plans
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4.3.3DROUGHT

Vulnerabilities

Geographic: The map showing the drought prone areas of the state reviealdteathan 50% of

the state are under the grip of moderate to severe drought during the summer season.
Economic: When a drought occurs a major setback will be reflected in livelihood of the
vulnerable segments of the population. Severely drought affactes are in the highland and
moderate drought is felt almost all across the state. Since majority of the vulnerable segments
depend on agriculture as small farmers or agricultural labourers or as workerMGNREGS,

their livelihood will be severely impacted. Reduced agricultural produce will reflect not just in
the state economy but also on the personal income of families and more importantly on their
food intake specially of children .

Structural: The dams ownedybthe Kerala State Electricity Boards and Major Irrigation
Department are not maintained properly as a consequence of which the holding adgheity
dams are reduceflerala is a place with highest well density and in drought many wells dry up
even if hey deepen the wells as part of mitigatiorhisT makes womerespecially the
marginalised women to trek long distances to get potable water.

Social: The most vulnerable groups like the trikere highly vulnerable to drought conditions.

This is especially so in Attappady (Palakkad) where migrants have displaced and driven the
adivasis from close to the river bank to higher altitudes where they lack either piped water supply
or river water in ammers. Their farming operations become increasingly difficult during
drought. Many depend on goat rearing to supplement their income. Feeding goats too become
problematic in drought.

Capacities:
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1. Many local self governments have started spending patiedf resources in rejuvenating
public ponds and wells and other water bodies.
2. Rainwater harvesting is actively encouraged both by government and private agencies

Lack of capacities:

1. The state hasah developedSOP fordrought preparedness arasponse.

2. The agriculture department has....

3. Lack of comprehensive policies to promote resilience in agriculture and allied sectors.

4. Lack of policy and programs to generally enhance the resilience of the population especially
children and women.

5. Lack of data illustrating the effect of drought on varioustsec of the economy and
population especially children and women

4.3.4LIGHTNING

Vulnerabilities

Geographic: The lightning frequency map of Kerala shows that almost the entire state is

vulnerable to ligptning.

Economic: Human exposure to lightningausedatalities. This applies mainly to people who
work in the open like manual laborers, agricultural laborers, housewives who run to take washed
clothes from metallic lines etc. When fatalities occur teald winners suddenly the income of

the family stops making the family extremely vulnerable, especially the children in the family.

Structural: There are many government buildings that do not have preventive devices like
lightning conductor. This makes #&building highly vulnerable. Many schools and anganwadis

are also not protected against lightning making them highly vulnerable.
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Capacities:

1. Many training programs on disaster management have started incorporating materials on
preventingightning strikes.

2. KSDMA has developed materials on precautionary measures to be adopted to prevent being
stricken by lightning.

Lack of capacities

1. The training programs have yet to percolate down to grass roots level

2. Lack of a comprehensive policy omnagindightning related disasters

4,3,5COASTAL EROSION

Vulnerabilities
Geographic: A major part of the whole length of the coast of Kerala is subject to coastal
erosion.
Livelihood: Coastal ersosion impacts negatively the livelihood of fisherfolk . Not dmlthey
lose their working days their livelihood implements like boats, country crafts, fishing nets etsare
damaged during coastal ersosion
Attitudinal and behavioural : Despite warning people in coastal area are quite reluctant to move
out of theirhomes.
Capacities
1. Successive governments have constructed RCC houses in lieu of their erstwhile thatched huts

and this makes their dwelling places comparatively stronger
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2. When warnings are issued by KSDMA they get the opportunity to relocate temporarily to
shelters thus preventing loss of life.

Lack of capacities:

1. Poor enforcement of advisories issued by the Fisheries Department aidDthand

KSDMA

2. Lack of preparedness to move out of their own homes and live in temporary shelters
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Chapter 5
Sectoral Impacts
5.1Introduction:

Vulnerablegroups of any society are the worst affected in situations of disasters and climate
changeln Kerala over the years thehas been a gradual shift in agriculture from food crops to cash
crops resulting inKerala being dependent on other states for its food requiremdri®d crops
constitute 10.12% whereas cash crops like cashew not, pepper, cardamom, tea and coffee plants
constitute 61.6% of the total cropped area. Coconut, rubber and rice occup¥128.and 7.3 percent
respectively. Economic ReviewGovernment of Kerala, 2018Df the total economy of Kerala 19% is
contibuted by the primary sector gaculture and allied activities), 28% by the secondary sector
(manufacturing, gas and electricityater supply, utility services and construction) and 53% by the
tertiary sector consisting of services including financial services, communicatibestate etc.)

When a disaster strikes, its differential impacts are felt based on the exposure amgd copin
capacities of people. One such coping capacity is embedded in sustainable livelihood optiongiThe ma
livelihood options of the vulnerable population are Mahatma Gandhi National Rural Employment
Guarantee Scheme and work in the plantation sector (ruielag coffee, cardamom etc). Under
MGNREGSIn Kerala over 90% of the casual labourers are women. Disasters amplify the vulnerabilities
of these households and vacuate the precious, gains they would have made brick by brick over a long
period ofstruggling life.Compounding the miseries, has come climate change as an unwelcome guest
casting its dark shadows on agriculture and upsetting the hydrolagidal The worst sufferers are
children and women. Climate change has globally increased tipeefrey of drought, floodsaltered
precipitation patterrandextremeweather events and Kerala is no exception to this. The great flood of

August 2018 and the repetition of the flood of almost the same intensity in 2019 and the swedtaring
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of the lastcouple of years with its attendant consequences are all testimonies to the fact that Kerala too
is in the grip of climate changélow do natural disasters and climate change impact the most crucial

sectors for children and women is dealt with in the fwihg paragraphs.

5.2 Nutrition and Food Security:

The second among the Sustainable Development Goals aintndb htunger, achieve food
security and improved nutritiorand promote sustainable agriculture’. Food security has three
dimensions namely avalbbility, access and utilisaticand all three have to be ensured addely over a
period offairly long time. The intrahousehold allocation of food resources should also be such that each
member of the household is guarantéead resourcesccording toeach person’s dietary and health
needs Here the nutrition of women gains salience since if a woman is under nourished she will give
birth to undernourished childrehus transmitting the under nourishment irgenerationally.

Extreme weather conditionand climate change will impact casual labourers who rely on
MGNREGSor in the informal sectdior their livelihood. When wages are negatively impacted for lack
of work, the food that find entry to the home will get diminished as a consequence childneot ekt
their normal quota of food. Plantation workers too will be affected. Extreme drought conditions will
lessen the yield of rubber and other plantations resulting in reduced number of work days for the
plantation labourers. Regarding other food itellke rice and vegetables climate variability and
extremity will reduce the quantum of produce resulting in price rise. Whensmiceip without a
commensurateise in wagesthe purchasing power of vulnerable groups of people like small farmers,
wage lalburers in the farm sector and non formal sector will nose dive. In such cases the first casualty
will be children’s intake of food both in quantitative and qualitative terms. The malnourishechild

will get severely malnourishdskcoming prey to severalorbidities.
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In the case of tribal areas like Attappady when tribal women lose out on casuablattounder
MGNREGSand in farmsJike lactating mothers, pregnant women toecome anaemidue to iron
deficiency thusgiving birth to low weight babiessho die prematurelyTheir intake of nutrients like
energy, proteins, and fats will be less than the recommdedetl The year 2016 was the year when
high infant mortality rate was reported in the tribal areas of Attappady. That was preceded by the
stopge in 2013 of the project call&HADS, focussed on women’s soes@onomic empowerment
including providing daily wage jobs to womafithen extreme weather conditions like drought happen it
will impact women, adolescemyirls and children very badly. Thetultivation of sorghum and other
vegetables will languish without adequate irrigation facilities.

Natural disasters like flooding and climate change induced storm surges will have serious
repercussions on the health of children and women in caastahunities which are another vulnerable
section of the population. Kerala has a long beach line of 590 kms and a rise of sea level of a few
millimetres will have severe impact on the children. With one of the highest densities of poparaltion
open wells floods in coastal areas will contaminate open wells and cause the outbreak of
communicable diseases like diarrhoea, draining families of their small savings and children of their

health and nutritional level.

5.3 Health:

In August 2018 the great delugd Kerala occurred and, by September 2018 Kerala was
subjected to water logging for extended number of days leading to the largest number of fat#ées i
country related to dengue fever (35 deaths being 42% of the total deaths by dengue) anidhtigidisir
number of cases of dengue fe{@860)(Medibulletin October 21, 2018gklobal warming is felt as high

temperatures. Students who like to play outside can be exposed to sun burns and also dehydtation whi
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if not treated urgently can lead paralysis.Extreme temperatures can lead school going children to
buying beverages and ice creams which may be made with contaminated water and have no quality
control. This will lead to diseases like diarrhoea, cholera, typhoid etc.

Children in the aggroup of 0 to 6 years who go to the Anganwadis are likely to get infection post
floods. If the anganwadis are not properly disinfected, moulds and fungi are likely to grow aad caus
fungal infection to children

Children of all age groups are likely tead psycho social support when disasters strikes close at home
affecting their family members and friends and neighbours as was documented in the post flomd scenar

of 2018.

5.4 Education:

Natural disasters have a direct bearing onetthecation sectoKerala that has becomefally
literate state by 1991. The female literacy is 92% and that of maleAA¥bst 6% of its GSDP is spent
on educationThere are aboutGd66 primary schools, 4770 secondary schools , 3000 higher secondary
sclools. Of the total students enrolled in schools girls constitute 49.01 % . Scheduled castes students
constitute 10.45 % and Scheduled tribes constitute 2.02% as or12@8onomic Review 2018).
When severe floods, landslides, storm surges and other natural hazards affect an area, there will be
temporary cessation of educational services. Schools will remain closed. Sometimes even if the schoo
are not closed people in remote areas like thel @ifges get marooned and isolated . For instance in the
last flood bridges connecting tribal hamlets were washed away and so there was no means of
transportatiorto reach the schools. In places like Kuttanad which lie below the sea level toilets are a

hugeproblem. Thigs especially so in the case of girl childréuring their menstrual cycle.
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The structural stability of many schools are questionaithough the local self government engineers
have to do audit of school buildings not all schools haven bmalited. Schools where annual
maintenance and structural stability auditing has not been done is likely to be more exposatkets.disa
During floods many schools are transformed into temporary shelters for one to two weeks. In certain
cases the period is likely to be extendiedher In such cases the regutrrolledstudents of the school

lose out on education, mid day meal prograwh @hother related services.

There are83115 anganwadi centres in the state of KeMémy of the andanwadi centres are not housed

in very strong buildings. Floods and landslides can cause structural damages or total destugction. E
when an anganwads inot wiped off the essential utensils and stock of food get damaged disrupting the
services rendered through the anganwddis. structures can become unsafe for the children to continue

there.There will be temporary cessation of pre school educatigmgdnwadi children.

5.5Water and Sanitation:

The UN General Assembly has declared the decade starting on March 22, 2018 (The World
Water Day) as the International Decade for Action on Water for Sustainable Development to bring home
forcefully to all nations the need for sustainable management of water resobwadgation of the
guality of drinking water in Kerala State, India Kgrthick et al (2010)eveals that all water samples
taken from all 14 districts of the state were contaminated by auolifiacteria and about 20% of tap
water samples from Alapuzha and 15% from Palakkad districts were found to be beyond the limits
prescribed by the Bureau of Indian Standards. This was because of the contamination of source water
and inadequate treatment. Dy disasters especially during floods the situation deteriorates increasing
water borne diseases to children. This is specially so for school going children since manylaitbem

the habit of drinking water directly from the public tap without boilitng i
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As regard€Open Defecation Free (ODF) statkerala was way ahead of other states even prior to the
announcement of Swatch Bharat Abhiyan. Although the rural areas of Kerala has been declared 100%
ODF, in situations of flood there is the possibilitycohtamination since Kerala is one of the states with
highest leach pit latrine density. So during floods incidence of diseases like diarrhoea, dysentery,

hepatitis and leptospirosis are likely to go up affecting children specially children in low ligougeél

areas.
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Chapter 6

Risk Governance

The revenue minister holds the portfolio of tiliEepartment of Revenue and Disaster
Management. The department of Revenue was renamed &eplaetmentof Revenue and Disaster
Management as per G.O (MS) no 240/2010/DMD dated 19/6/2010. It is this administrative department
that prepares the agenda for the meetingsSIDMA, State Executive Committee (SEC), allocates and
approves the utilisation of SDRF & Disaster Response Fund) SDMF (State Disaster Mitigation
Fund),issue necessary administrative orders based on the decisions taken in the meeting of the KSDMA
and SECappoints staff, consultants and employees of KSDMA etc.

The apex body that implemerdsd oversees disastenanagemenactivities in the statender
the overall supervision of the department of revenue and disaster management is the Kerala State
Disaster Management constituted in 2007 as per the Disaster Management Act aic260dingto the
DM act 2005, states are mandated to establish the State Disaster Management authority, the State
Executive Committee and District Disaster Management Authorities. The Kerala State Disaster
Management Rules were framed in 2007 vide Kerala Extraoyd®azette S.R.O no 201/2007 dated
1/3/2007 (amended subsequently vide S.R.O no 583//@@fe&1 17/7/2013 and S.R.O. no 263/2016
dated 2/3/2016) which also notified the State Disaster Management Authority, the State Executive
Committee and the District Daster Management Authorities.

The KSDMA comprises of 10 members and is chaired byHbe’ble Chief Minister and
convened by the Additional Chief Secretary, Revenue and Disaster ManagEneehtion’ble Minister
for Revenue and Disaster Management is the Vice Chairman of KSOMA.Chief Secretary is the

Chief Executive Officer of the KSDMAThe other members are three technically competent members
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nominated by the Chairman, Minister for Horaed Vigilance, Minister for AgricultureAdditional
Chief Secretary Home, Head of State Emergency Operations Centre (member secretary of KSDMA)

KSDMA is the authority that approves all policies, programs and rules related to disaster
management in the sgatlt advises the government to allocate funds for the implementation of the DM
Act, manage different disasters, issue necessary guidelines, approve state disaster risk réahyction p
prescribe the roles of various departments in disaster risk reductibersure the mainstreaming of
disaster risk reduction in their development programs.

The SEC (State Executive Committee) is formed as per section 20 of the DM Act. It is chaired
by the Chief Secretary, the other members being Additional Chief Secrathtles Departments of
Revenue& Disaster Managementjome &Vigilance, Health and Financ€éhe objectives of the SEC
are to prepare the state disaster risk reduction plan, implement the schemes of the centra and stat
government regarding disaster rigkluction, ensure the coordination of disaster risk reduction activities
and review the progres$ mplementation of the schemes, issue appropriate orders and instructions to
concerned departments for ensuring disaster response in emergency situativolstheoactivities of
the State Emergency Operations Centre and the virtual cadre for disaster risk reduction, udififation
State Disaster Mitigation Fund and State Disaster Response Fund.

The State Emergency Operation Ce(&€0OC)under the leadship of the Additional Chief
Secretary Disaster Managementwho is also the State Relief Commissiongerseeghe analysis of
disaster situations, data collectioissuance o8OPsfor potential disastergoordination of Central and
State Disaster Response Fommscientisation programs at the state levelAdtthe district level there
are District Emergency Operation Centres DEOCS).

At the district level there are the District Disaster Management Atidt®(DDMAS) constituted

as per the DM Act 2005. They are headed by the concerned district collectors. The other meimbers of t
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DDMA are the District Panchayat Presidef@o- chairman), district heads of the police department,
health department, Firer®ection office, a district level officer of Major Irrigation, Agriculture,
Fisheries, Civil Supplies, Public Works Department, or Revenue Divisional Officer.

There are three Emergency Operations Committee to manage disasters. The committee that looks
into natural disasters is chaired by the Chief secretary and convened by the Additional ChiefySecretar
Revenue and Disaster Management. The committee that deals with man made disasters is chaired by th
Additional Chief Secretary Home and Vigilance and @med by the Director General of police. The
committee that looks into disasters in the mining sector is chaired by the secretary of theebdustri

department and convened by the Director of Geology Department.

SDRF/NDRF Norms

. SDRF/NDRF Norms 2012020— Declaration of Heat Wave , Sunstroke and Sunburn as StatdiSpeci

Disaster(Released on 9/3/2019)

. Updated Guidelines for damaged roads/bridges due to natural calamity released on 27/03/2018

. SDRF/NDRF Norms 20132020 — Declaration of Soil Piping as State Specific Disaster (Released on

18/01/2017)

. SDRF/NDRF Norms 2012020 Government Order (Released on 20/05/2015 applicable from 1st April

2015)

. SDRF/NDRF Norms 2032020 Annexure to the Government Order ( Released on 8/4/2015)

. SDRF/NDRF Norms 2012020 — Declaration of Lightmqg, Coastal Erosion and ‘Strong Winds less

than cyclone that causes damage to life and property’ as State Specific Disasters (Released on

23/7/2015)
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STATE DISASTER MITIGATION FUND

. Guidelines for Administration of State Disaster Mitigation F&r8RO No. 5/2012

CIRCULARS

. Monsoon contingency preparedness dacg2018

. Drought Response Activities, 2018

. Monsoon contingency preparedness circular, June to December 2017)

. Drought Contingency Plan, November 2016 to May 28 Circular

. Monsoon Preparedness Circular 2016 (English)

. Drought mitgation measures January to March 2016

. Monsoon Preparedness Circular 284Govt. Letter to all stakeholder Departments

. Monsoon Preparedness Circular 2015

. Drought mitigation measures 2015

ACTS, RULES & GOVERNMENT ORDERS RELEVANT TO DISASTER MANAGEMENT

. Prathyuthaanam Scheme for the vulnerable families whose houses were damagé@Q%§%uring

floods & landslids of July, August 2018

. GO(P) No 112-2018Fin dated 2107-2018

. Appointment of Nodal Officers at State/District for heat wave mitigation activities

. Kerala State Disast Management RulesAmendment 2015

. Kerala State Disaster Management Redl@dsnendment 2010

. Members of Crisis Management Grod@nthropogenic Hazards, 2014

. Members of Crisis Managementdsip— Mining, 2014

. Members of Kerala State Disaster Management Authority 2013

. Members of Crisis Management Grouplatural Calamity, 2011
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10.Kerala State Disaster Management Policy 2010

11.District Disaster Management Authorities 2008

12.Kerala State Disaster Management Rules 2007

13.Creation of Disaster Manage méd¢partment, 2005

14 .Disaster Management DepartmerWork Distribution, 2018

15.National Disaster Management Act 2005

16. Approval of State Disaster Managem®lan 2016

17.Approval of District Disaster Management Plans 2016

18. Streamlining Office of KSDMA

19. Streamlining KSEOC

20.Designating Director General, Civil Defence

21.State Disaster Response fund

DISASTER DECLARATION

1. Declaration of Drought Rabi 20118

2. Declaration of Drought Kharif and Rabi 2018

3. Declaration of Drought, Kharif 2016

4. Declaration of Flood affected in Sotillest Monsoon season 2918

Apart from these norms, orders, circulars and G.O related to disaster management Government

have constituted a working committee biodiversity management, climate change, environmental

CRIA Kerala

protection and disastenanagementfor all local self government The local body head will chair the

committee and the secretary of the local self government will be the cortventre responsibility of

this working group toinitiate various activities related to Climate change, biodiversity and disaster

managemen
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Since the temperature is soaring there is a high chance of dehydration as well and increadaigthe in
of water is mandatory, the DMO adds. The department has instructed school students and labourers tc
avoid staying in sun for long from 11.30 a.m. tp.B. In cases of severe sunburn, the victims should be
immediately moved to places with shade and their body parts exposed to the sun should be wiped with

cotton dipped in cold water.
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AHADS
CDPO
CGWB
CWRDM
DRR
GDP
GIS

Ha
IMD
KSDMA
KSDMP
Mbgl
MCM
MGNREGS
Mm?
ODF
SDRF
NDRF
SEOC
SOP
UNICEF
UNDRR

UNISDR
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Acronyms
Attappady Hills Area Development Society
Child Development Project Officer
Central Ground Water Board
Centre for Water Resources Development and Management
Disaster Risk Reduction
Gross Domestic Product
Geogaphic Information System
Hectares
India Meteorological Department
Kerala State Disaster Management Authority
Kerala State Disaster Management Plan
Meters Below Ground Level
Million Cubic Meter
Mahathma Gandh\ational Rural Employment Guarantee Scheme
Cubic mega meter
Open Defecation Free
State Disaster Relief Fund
National Disaster Relief Fund
State Emergency Operations Centre
Statement of Procedures
United NationgChildren’s Fund
United Nations office for Disaster Risk Reduction

Former name of UNDRR
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