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ABSTRACT

The resourceful coastal zone is ever dynamic and the security of a coastal dweller’s life
and livelihood depend on the availability of terrestrial and marine resources in terms of
ownership and access. In Bangladesh coastal resources and their dependent livelihoods
are at great risk due to recent aggravating of storm surges. Cyclone induced storm surge
hazards threat the cossta! livelihoods by damaging the infand, marine and forest resource
system. In this study, a toal of seven marginat livelihood groups have been identified in
the coastal areas which not only enjoy Lhe resource oriented opportunities bui also face
the extreme vulnemmbility due to storm surges. Farmer, fisher (jele), fry (shrimp) collector,
salt farmer, dry fisher, forest resource extractor (bawalis, mouals, golpata collectors etc.}
end daily wage laborer are the identified livelihood groups in the study siles, Their
livelihood system has been defined as adequate and sustainable access to income and
resources to meet their basic needs with funclion of five capilals {natural, physical,
financial, social and human) 10 recover from the vulnerabilities due to any nmural shock
10 the coastal environment. The aim of (he study was to develop a livelthood security
model based on an indicator framework. The indicator framework, containing 48
qualilative and quamilalive indicators represenling coastal livelihood security against
storm surge risk, has been formed based on literature review and field observation. In the
model, livelihood security has been defined as an arrangement of five household security
options such as security of food, income, life and health, house and properties and water.
The indicator respouse to individual security option has been evaluated by AHP
(Analytical Bierarchy Process), a muili-crileria decision making system. Measurements
of indicator have been conducted through coastal livelihood syslem analysis by Focus
Stakeholder Meetings and honsehold questiormaire survey with reasonable sampling size.
The Livelihood Security Model has been used to predict the security level of the
livelihood groups against the vulnerability from storm surges in sindy area. Different
levels of livelihood security have been found for various livelihood groups. For example,
highest livelihood security level has been found for salt farmer as 45.13% in Cox’s
bazaar where the lowest security level has been measured for wage laborer as 11.43% in
Salkhira. Varalion has been shown in security level of a livelihood group in aliemnale

ix



study site such as farmer group keeps 41.89% livelihood security in Cox’s bazaar and
33.99% in Satkhira The model result has ultimately shown that the levels of security for
livelihood groups are higher in Cox’s bazaar than that of in Salkhira except for fry
collecior. A strong correlation between income security and overall livelihood security
has been found from the model applicalion in both study sites. The model has been
recommended to be used for improving development activities and susiainable
management plan for coastal community in Bangladesh.



CHAPTER ONE
INTRODUCTION

1.1. General Concept

The world is warming Burning of fossil fuels, largely by the industrialized nations, has
begun lo trigger more extreme weather that in tum gives birth to more severe disaslers —
cyclone, storm surge and flood damages in coastal area. The impact of such damages is
exacerbated by environmental degradalion. The global natural system analyzers are
strongly concerned about the Integrated Management of Coastal Zone in Lhe earth.
Economically and politically powerful countrics in the world are able to keep proper
approaches to protect their coaslal zone, resources and relared livelihood groups. But
scientists predict that more desiructive coastal hazards impact mosily poor developing
nations least able to afford to manage them {CDP, 2003). As a result of these trends, a
large number of populations in that zone of developing and under developed counries

like Bangladesh, are suffering much and facing more insecurity over their living system.

Livelihood security is an integrating concept where a livelihood comprises of the
capabilities, assets (including both all material and social resources) and activities
required for a means of living (Scoones, 1998). A livelihood system is sustainable if it
can cope with and recover from stress and shocks, maintain or enhance its capabilities
and essels, and provide susiainable livelihood opportunities for the next generation
(Chambers and Conway, 1992). Livelihoods are secured when houscholds have secure
ownership of, or access to resources and income eaming activities, including reserves and
assets, to offset risks, ease shocks and meet contingencies (Chambers, 1989). Generally a
Suslainable Livelihood Security Model may enhanced by one or a combination of the
three intervention strategies at household level such as Livelihood promotion
(development oriented programming), Livelihood protection (rehabilitation/mitigation
oriented progmmming) and Livelihood provisioning (relief-oriented programming)
(Frankenberger and McCaston, 1998).



Livelihood in the coasial area differs from rest of the couniry. In Bangladesh, coasial
livelihood pattern largely depends on what resources (both in land and the sea) are
available at the houschold level in terms of ownership and access (Soussan, 2001).
Susiainability of resources and securilies of livelihoods in coaslal arca may hamper due
to regular frequency of natural disasters and thus make vulnerabilities to people’s well-
being. Livelihood security apainst those vulnerabilities is defined in relation to the
essermiial well-being associaled securities of coastal community with perfect combination
of food security; water security; income security; health and personal security and
security of household properties. Livelihood Security Model can be developed to improve
measuremnent of impacts of certain vulnerability at household level and also to improve

development programme in coastal area.

1.2. Background of the Study

How do women and men whe live and work in the coaslal zone make their living and
keep it secured? How do they consider their main resources, options, vuinerabililies and
consiraints to ensure their livelihood security? - those questions have developed the idea
of livellhood security model formation for coaslal livelihood groups with the specific
natural issue.

Coastal people enjoy higher opporunities and access to natural resources but face more
vulnetabilities or risks in their field of employment and property. [n Bangladesh coastal
people hold something special at the way of living because they are filly dependent on
both terrestril and marine ecosystem with some exlent of vasi mangroves, large
estuaries, coral reefs etc. Natural hazards and induced vulnerabilities affect that coaslal

community much more than the rest of the nation.

The natural hazard cyclone, a tropical storm or atmospheric turbulence involving circular
motion of winds, occurs in Bangladesh almost every year. About one tenth of the global
tropical cyclones with stonm surge occur in the Bay of Bengal (World Bank, 1993).
About one sixth of wropical cyclones developed in the the Bay of Bengal had landfall on
the Bangladesh coasl. The Bay cyclones also move towards the easiem coast of 1ndia,



towards Myanmar and occasicnally into Sri Lanka. But siorm surge causes the maximum
damage when they come into Banpladesh, West Bengal and Orissa of India (BUET,
2008). The situation is created by the physical placement of the country. More damages
caused mainly by natural and some anthropogenic issues such as low flat termain, high
density of population and poorly buiit houses. Cyclones and associated storm surges are
unique threat to the coaslal resources and living activities of Bangladesh. Cyclone
generally having high wind speeds up to 225 km/hr, but above all the consequent rise of
sen water levels (surges) thut can reach heights of 9 m, can create enormous damage (o
life, properties and ecosystems. The combined wind and surge eflects make the coastal
population extremely vulnerabie, limiting them in their activities and development.

The coastal region of Bangladesh consists of southemn deltaic zones and is mainly formed
by the Ganges, Bmhmaputra and Meghna estuaries. It dissolves huge natural {both land
and sea environment) resources and covers the parts of 19 sea and estuary facing
administrative districts (PDO-ICZM, 2001). The socio-economic and ¢cological setling
of the coastal area is complex, and its developmenial challenges are tough but insiead of
drawing more attention lo the coastal region and its people, they have suffered from utter
neglect and a high level of vulnerability to natural calamities and their associaled risks
(PDO-ICZM, 2003}, Coastal communities comprises of a large part of the natiomal
population with livelihoods directly related depending on resources in coasial and marine
ecosystem in Bangladesh. But due 1o impmper management and poor undersianding of
natural sysieins and hazards the coastal resources are being depleted and biodiversity is
degraded that will result in increased risks and vulnerabililies as well as shrinking opttons
to support livelihoods and improve the quality of living (Islam, 2004). The Coasial
cornmunities directly attached with local product are mostly poor, land less, unorganized
and disadvaniaged groups of people in the society. They depend on the advantaged
groups of people like the boat/gear owner, money lender and are exposed to manmade
and natural hazards including depletion of coasial resources on which they depend for
their livelihoods. They do not have social, institutional and {inancial capacity to address
those issues for sustainability and security in their livelihnods.



People in Coastal zone want security to lheir livelihood; it is the most imporiant
statement for the welfare of coaslal community of the most developing counlries in the
present situation when the intensity of cyclonic storm surge is increasing in the world due
to mpid change of climatic condition of the earth, After SIDR (the cyclone and storm
surge in November 2007} coastal people on the Bay of Bengal especially in Bangladesh
coast fee! their livelihood vuinerabilities more. In this siluation constil zone management
system should include different environmental and socio-economic techniques which
bear close resemblance 1o the coaslal plaming and management tools. Coastal livelihood
security model for storm surge would be an essential ool to identify the level of safety of
life and properties of coastal people with betier conditions of their resource base activities
and susiainable opportunities for livelihood system of houscholds as well as the wider

community in certain area,
1.3. Coasial Zone

Coast, a geographical term that refers to the transilion where land and ocean meet to form
a unique environmens including the feaures of inshore waters, inter-tidal creas and
extensive tracts of land (Davies 1978). Since ancient times, river dellas and coastal areas
have been the site of economic and commercial activities and were of fundamental
importance to civilizarion. Coastal formations are continually changing because of the
dynamic interaction between Lhe oceans and the land. The coastal zone is described as a
site of complex natural system where intense inieractions occur among land, s¢a and
atmosphere with al} the biclogical and physical processes of both the terrestrial and the
marine environmems and defined broadly for the purpose of natural resources
management legally or adminisiratively (Kay and Alder, 1999). The term Coastal zone,
usually applied to the area of real concem is that region where human activities are
intetlinked with the natural systems of bays, esuaries, deltas, marshes, dunes and
beaches. Sciemifically a coastal zone can be defined as the band of dry land and adjacent
ocean space {water and submerged land) in which lerresirial process and land uses
directly affect oceanic processes and vice versa (Kay and Aider, 1999).



The coastal zone is one of the nation’s grealest environmemlal, social, and economic
assels. It is a nexus for tourism and industry activities Lhat include shipping and boating,
fishing, oil and other resource exploration, and the recrealional use of beaches. The
coasial zone also encompasses forests, rivers and streams, wetlands, beaches, barrier
islands, and ocean habilat. Proper maintenance of this complex area ensuring public
safety, managing resources, building roads, maintaining beaches or parks, ensuring safe
navigation and acring to understand how natural and manmade forees are interacting and
affecting processes in the system. Coastal livelihnod security analysis may form some
better decisions in navigation, homeland security, coastal hazards, resource management
and other areas—decisions that could save lives, preserve livelihoods, and save the

nalion,

1.4. Objectives of the Stmdy

The general objective of (he study was to undertake a detailed understanding about the
accessible form of coastal livelthood security in Bangladesh conceming storm surge
hezard. The specific objectives of the study were:

¥ To prepare a list of existing livelihood groups in Lhe coasial area of Bangladesh

¥ To identify the livelihood security indicators for the coasial community against
storm surge

% To develop a sustainable livelihood security model for storm surge in coastal
comrmunity of Bangladesh

Qutcome of the study: The study findings express a clear idea about the coastal
livelihood groups focusing their household access or opportunities and show a guide line
for livelihood security level analysis in coaslal area againgt storm surge hazard. The
established model shows the level of security for existing livelihood groups in coasial

darea.



1.5. Justification of the Study

Idea of this study has been developed under the concept of Integraled Waler Resource
Management focusing the impact management of a severe water relaled natural hazard.
In present years, it has been found that siorm surge hazard oceurs in increasing frequency
and causes great damage to coaslal resources and life in Bangladesh. Storm surge is a
natural process and human are not able to stop it but they can manage the efects of that
environmental issue. It has also been realized ihat integrated approaches will effest
positively Lo the nation when the coastal management oplions have to be designed on the
basis of social, economic and environmental indicalor assessment. Throngh this research,
it has been tried to show a way to assess the security level of coaslal livelibood groups
and risks of their socio-economic infrasiructures in Bangladesh.

1.6. Scope of the Study

¢ Livelihood Security Model would be helpful for assessing the household security
of eoastal livelihood groups against the risk of storm surge hazard.

» The model results provide the security of livelihood resources and would be used
as an effeclive loot of coastal management and development strategy.

» The model can suppor he policy development and protection ininatives in Lhe

vulnerable area.

1.7, Limitations of the Study

The limittions of the study are as follows:

< In some cases the study has suffered from lack of adeqnate information froin the

people, due to their unawareness in remote coastal area

4 This study has been conducted in only (hree unions in fwo coastal districts which
is inadequate to portray the overall scenario of coasial livelihood



% The calculation of security siandard has been hampered from the lack of
emergency reference dala about the coasial livelihood system

< It was difficult to consider all large and small coasial livelihood groups for the
study and for that only resource based groups have been considered.

1.8. Organization of the Thesis

This thesis is divided into eight chapters.

Chapter one provides a general concepi of the idea, detailed background with geueral

information on coastal zone, objective, juslification, scope and limitations of the study.

Chapter two documented a review of the lilerature on the current study. It inciudes
fiterature on ¢oaslal zone of Bangladesh, coastal livelihoods and its rescurces, storm
surge: a water base natural hazard, slorm surges in Bangladesh coamst, indicalor
development and multi-crileria decision making process,

Chapter three describes 1he details methodology for the present study. The methodology
is divided inlo three phase: methodology of identification of marginal livelthood groups
in the coast and their residence as the area of present study, methods and materials for
formulating a livelihood security model and finally the model application.

Chapter four conlains detailed informadon on the identified coasial livelibood groups
with specific study are. The description of study area includes geology, soils and
topography, climate, hydmology and land use, biological habitats, local community and
siakeholders of two different study sites.

Chapter five describes the Livelihood Security Model esiablished for coasial people
against the storm surge hazard. It includes the details of model componems such as
indicator development concerning the surge hazard and coastal livelihood system,



standard valuation of indicator and finally selection of them to different security oplions

and their possible responses due to storm surgces.

Chapter six contains the result of field survey under the heading of coastal livelihood
gystem analysis. That finds the value of model input data.

Chapter seven provides the model application and discussion for two different study
sites in the coaslal area of Bangladesh.

Chapter eight includes the conclusions and recormmendations of the study.

Appendix A conlains the sample questionnaire for household survey and information
colleclion sheel in primary data collection method of the study.

Appendix B includes the check list for stakeholder meeting and participatory approaches.

Appendix C shows the selection of indicators with response to different livelihood
security options by AHP {Anaivtical Hierarchy Process) with details calculation.

Appendix D shows 1he calculalion lable with deiail calculation of mode! application for

livelihood security assessment.

Appendix E shows some imporiant photographs of the field study.



CHAPTER TWO
LITERATURE REVIEW

2.1. Introduoction

The literature is initially direcled to an overview of the coaswl Environmem of
Bangladesh with special concern to the population, their activities and natural resources
in that zone. It also includes the highlighted texis relaie with coastal livelihoods and
resources, natural vulnerabilities in coast, storm surges in coaslal area of Bangiadesh and
concept of livelihood security. It describes the primary information about analytical iools
use in the study.

2.2. Conastal Zong of Bangiadesh

Coastal zone is a geographically delineated area which is distinctly characterized by the
aggregalion of imeracling coastal environments and comesponding natural and man-made
structural syslems in which management is fundamentally s ‘production function’ that
combines inputs to produce desired outputs ((Kay and Aldcr,l 1999).

Bangladesh is located in the north-east of the South Asian Sub-conlinent with a lotal area
of 1, 47,570 sq. km with an ¢stimated population of 140 million where the coasial zone
lies within the tropical zone between 21-23” N and 89-93° E (Banglapedia, 2008). The
coastal area of Bangladesh is an active della of Ganges- Brahmaputra- Meghna river
systems, rich in water and land resources. The area is characterized by a constantly
changing geographic and geomorphologic situation. In this region landownership is more
skewed than in other parts of the country. Most parts of the area are, lherefore, low lying
which can be subjected to inundation even under ordinary circumstances of tides, The
three basic natural system processes and events that govem opperiunities and
vulnerabilities of the coastal zone of Bangladesh are: Tidal fluctuation; galinities (bolh
surface and ground water) and cyclone and storm surge risks (Islam, 2004). A tidal surge
accompanied by a cyclonic slorm makes the sitmation alarming which is further
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execerbated by the miongular shape of the BAY OF BENGAL. The wide shallow
continental shelf is condutive to smplifiention of surges causing wide spread flood

{CEGIS, 2007},
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Fig. 2.1, Coasts! Zone of Banglodesh,
Source: PDO-1CZM, 2002,
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Based on available information of the geomorphologic conditions and hydrological
features, the nineteen coastal districts of Bangladesh can be broadly divided into that
three defined regions (PDO-ICZM, 2002b}):

a. The easiemn region

b. The central region

¢. The westemn region
These regions have definite characteristics influencing Lhe overall coastal morphology of
Bangladesh, Although Bangladesh coast have been divided into Lhree broader regions, the
coast is highly heterogeneous in character lacking homogeneity

THE EASTERN REGION

Morphologically the eastern coaslline of Bangladesh from the big Feni River to Badar
Mokam (Southernmost Lip of the meinland) along Chitlagong as a Pacific type coast
rusming parallel to young moumain ranges including the St. Martin Island. The east coast
is regular and unbroken and is protected along Lhe sea coast by mud flats and sub-merged
sands. A continuous strip of sand runs from Cox’s Bazar to Badar Mokam and forms the
longest sea beach of about 145 Km (Islam, 2004). The main Rivers of the eastern coast
(Karnaphuli, Sangu, Matamuhuri zand Naf) play a vital role io the action of Lhe nature.

THE CENTRAL REGION

Central coastal region runs east from Tetulia River Lo the Big Feni River estuary and
includes the mouth of the Meghna River. It also locates in the coastal region of Feni,
Noakhali, Patuakhali, Bargona, Barisal, Pirojpur, Chadpur and Comilla districts including
some charlands, islands. Estuarine river della of Bangladesh characlerized by heavy
sediment input and river bank erosion. This region is the most dynamic area and having
the fannel shaped apex of Bay of Bengal in which the rivers and channels amplifying into
Lhe Bay change their courses rapidly. It is the area of more vulnerability and variability of
natural environment (CDS, 2006).
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THE WESTERN REGION

The western part covers lhe coastling from the Tetulia River to the intemnational boarder
localed at the Hariabhanga River. This coastal region can be termed as Atlantic type in
which the coastline in general is transverse Lo the structure of the conlinental margin,
This is a stable region and is mosty covered by mangrove foresls which lessen bank
etosion so that scouring action is confined to the river channels which are in generally
deeper than other region (GOB, 1999a). Accretion does not occur much in Lhis region
because sediments carried by rivers flow almost directly to the Swalch of No Greund
which exert a great influence on tidal characteristics, sediment movemerl and deposition
with other hydrodynamic and morphological phenomena. The coast of the distrcts
Khulna, Bagerhat and Sakhira and the sundarbans {cover altogether about 6317 square
km of Bangladesh) denote the souithwesl coastal zone in Bangladesh (CDP, 2002).

2.3. Coanstal Livelihoods and Resources

The concept of livetihood is dynamic, recognizing that the conditions and compesition of
people’s livelihoods changes, sometimes rapidly, over time. Livelihoods are complex,
with households in the developing world undertaking a wide range of activities {Ellis,
1998), Livelihood is synonymous o occupalion that means to susiain a person or a
househoid. This includes a range of occupalions/activities, such as, farming, fishing,
industry, €tc., that generale proceeds, income and wealth, Livelihood assels create the
base for livelihood options and activities for a honsehold (PDO-ICZMP, 2002}

Ag¢cording to Lhe Sustainable Livelihcod Framework, all household assels/resources are
broadly grouped into five categoeries, which include: human, natural, financial, technical
and social/institutional resources (Camey, 1999). Ownership/controi of or access to these
assels/resources i3 vilal for decision making for livelihood aclivities. A livelihood
comprises of the capabililies, assels (slores, resources, claims and access) and activities
required for a means of living; a livelihood is susiainable when it ¢an cope with and
recover from stress and shocks, maintain or enhance ils capabilities and assels and
provide sustainable livelihood opportunities for the next genemation: and which
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contributes net benefits to other livelihpods at the local and global levels and in the short
and long term (Chambers and Conway, 1992), The stability of people’s livelihoods
depends largely on their vulnerabilities and the resources that they depend on and
Livelihoods must differ in different social, ecological and instimtional settings. The
coastal livelihood enalysis provides a beiter understanding of coastl livelihood
conditions at present and in future. This undersianding has been instrumental in preparing
a meaningful coastal zone policy, and would guide the formulation of a pragmatic coastal
development sirategy and a feasible investment program for enhancement of livelihoods
of the coastal people, particularly the disadvantaged groups (PDO-ICZME, 2004).

In the concrete situalion of 1he Bangladesh coastal zone, it was endeavored to know what
are considered as resources in the perceplion of the people and which resources are
available at the household level. Using the selecied assets/ resources, people then
undertoke a series of activilies which generate income (goods, services and cash), which
can be spent on: (i) invesiments in livelihood assets (land, training) and aclivities (hiring
labor, buying pesticides); (ii) social payments (membership fees, taxes); and consumption
{(foad, clothes) (PDO-1ICZM, 2002).

A household with a diversified asset base has obviously more options and is in a better
position to maximize household well-being by atuaining a higher level of income,
consumplion, comfort and security, and diversifying risk as well. Activilies are of
different nature. Some are directty cash earning {cow selling, agriculture labor) and some
are cost saving (boat maintenance, nel repairing); some are relaied to self-employment
(farming on own land, crab collection, horticulture) and some correspond to wage
employment {agricuiture labor, industrial labor, paddy husking); some contribule directly
to household income (farming, fishing) while some relate to housekeeping for comfort of
all household members {(house cleaning, cooking). All these together define human
existence in a parlicular setling.

Livelihood activities i the coasial zone may be clustered imo some broad categories
(PDO-ICZMP, 2004).
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» Natural resource based activities, such as: agniculture, salt making, fishing,
squaculture, shrimp fry collection, fuel collection, extraction of forest products,
etc; and

s Human resource based activities, such as: livestock and poultry keeping, boat
building (carpentry), net making, kantha making, fish procesaing, trading, etc.

Coastal zone-specific activities are those, which siem from special geo-physical specialty
of the area conditioned by its natural systems and the opportunities unique to the area.
Some occupations can be exclusively atiributed to the coaslal zone and some are

prevalent in the coastal districts lo a greater exient than other areas.

Livelihood conditions of the people largely depend on what resources are available at the
household level in lerms of ownership and access. The coastal zone of Bangladesh is rich
in natural resources offering many tangible and intangible benefits o (he nation. The
coastal zone has several ecosystems that have imporiant conservation value: mangrove,
marine, estary, islands, coral, sandy beaches which provides habitat for an abumdance of
plant species as well as an array of fish and wildlife. The world’s largest uninterrupted
stretch of mangrove ecosystem, the Sundarbans, has been declared m 1997 as Ramsar
Site, a World Heritage needs to be conserved (CEGIS, 2007). The mangroves (with
speciacular wildlife and wide biodiversity), fisheries (> 80% of (otal marine catch with 28
species of shrimps and 187 species of fish}, shrimp culture activities (around 11,500 ha of
the coastal area), lourism {Cox's Bazaar with 145 km long beach offers attmactive place
for sea, sand and sun), shipping and inland navigmions, ship breaking, oil and gas
exploration, etc are some examples of these benefits (Banglapedia, 2008). There are
strong inieraclions between components of the natural systems, between users and
ecosystems; and between various users. Nevertheless, iis natural resources face mulliple
and critical problems including non-sustainable resource uses and natural calamities, set
within a human context of wide-spread poverty.

Household asset base provides the necessary condition for selection of livelihood option,
going for gainful activities and coping with all odds. Table 2.1. presents an indicative list
of such assets (PDO-ICZM, 2002a).
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Table 2.1: Livelihood assets for coastal people

Closter | Assets

Human | Household members, health, education, training,
skills

Social Organizations, cooperative groups,
network/connections ¢tic.

Natural | Land, water, common property resources (CPR)

Physical | House, tube well, latrine, electricity, catile,
poultry, tools and ntilities etc.

Financial | Savings, credit, food/cash assistance (safety nets)
gte.
Source: PDO-ICZM, 2002a.

In Bangladesh Livelihood in the coastal area differs from the rest of the country and more
than a quarer of the population of the country lives in a coastal environment with
multiple vulnerabililies and opportunities (CDP, 2003). Population density in the coastal
districts is slightly higher than the national average, and the rate of increase is also similar
to the national trend {BBS, 2001). In addition to the permaneni coastal population, there
are a significant number of new and seasonal migrants to the coastal areas, especially lo
the newly emerging chars, These people depend on natural resources in both land and sea
for their living. Continned access lo fishery and forestry resources represents insurance
against agricultural risks, providing livelihood security for coaslal households having
little or oo land. For example, about $0% of the population meets its fuel needs from
forest and flooded forest products; local fisheties resources contribute towards much of
the daily economic requirements and provide food security for coastal people (Ahmed,
2003).

2.4. Natural Vulaerability Issues for Coastal Livelihoods

Coastal Livelihoods are ofien affected and threatened by a host of incidenits and
processes. These together define the vulnerability contexs of the households followed by
cyclone, storm surge, food, waler logging, coastal erosion, salinity intrusion etc. Those

issues are responsible to rapid declining of natural resources as well as Lhe livelthood
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sysiem in coast. The context as perceived by the people may vary from household to
household and also among members within a household, as different people are affected
in different ways. Short descriplions of main coastal natural issues are defined here.

Cyclone and storm sarge: Cyclonic sforms are an important feature of the climale and
have cansed great suffering to people and damage to structures in the cyclone path. The
storms usually form in the south-east portion of the Bay of Bengal, move in a northerly or
north-weslerly direction and ofteu tun north-easterly or easlerly towards the east coast of
Bangladesh. Two different types of cyclones form in the bay - one is Lhe ropical cyclone,
which forms during the pre- and post-monsoon seasons, and the other is the monsoonal
depression, which develops during the south-east monsoon season (Islam, 2004).
Dynamically they are different. Tropical cyclones are the most destructive. Storm winds
move at speeds of up to 240 km per hour and canse widespread damage. The most
destructive clement, however, is the water surge caused by a large mass of water at and
around the storm center accumulating in a mound higher than the normal sea level and

progressing with Lhe storm as a wind driven storm surge(GOB, 199%a}.

Flood: There are various types of floods; monsoon oz fluvial floods, flash flood and tidal
floods. Momsoon floods usnalty do not cause much problem in coastal zone. Tidal flood
is typical for the coastal zone. Coaslal area consists of large estuarine channels, extensive
tidal Aat and low jying islands. High tide regularly inundate large tract of these area
During extreme monsoon storms fresh water run off from big rivers, combined with
wind and wave set up caused by strong southern winds, raise the sea surface in the Bay of
Bengal (PDO-ICZMP, 2004b).

Water logging: Water logging is especially experienced in the southwest and south
central areas. They are aggravating due to number of reasons such as siltation of water
ways, reduction of storage capacity of downstream water bodies; shrinking water bodies
due to settlements, construction of polders and 5o one. Localized drainage congestions
are reporied throughout the coastal belt. Inundation regimes, duration and temporal
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variation vary but all congestion affect coasial livelihood because of crop damage, waler
bom diseases and other healih related issues {PDO-ICZMP, 2004b).

Coastal erosion: In a delmic region, (he prematore decline and death of old fvers or
sudden rise and viclence of new ones are natural features of the Landscape. Erosion and
accrerion were found prominem in the coastal area of Bangladesh when major changes of
river courses took place either by nawral phenomena such as geological activities of
subsidence or uplifiment or by human inlerference, such as cross-dam, embankment,
simices etc (Islam, 2004). Major sable accretions were found in the cosstal belt of
Patuskhali and southern part of Bhola distnict. Bolh erosion and accretion in the Meghna
estuary region (i. €. northern parl of Bhola district, Lakshmipur, Noakhali and Feni
coastal belt, Haliya and Sandwip area} were found to be prominent. Major threat of
erosion in the next 25 years may be in the region of northemn parl of Bhola, Lakshmipur
coasiline, north and northeastern parts of Hatiya, norh and “western parts of Sandwip.
Slow accretion may take place in the southemn pars of Hatiya and Noekhali mainland.
Erosion and accretion in the Feni coastal belt is expected to be insignificant (GOB,
1999a).

Salinity intrusion: Waler and soil salinity is a common problem in many parts of the
coaslal zone affecting agricultural and Industrial activities. Saline water intrusion is
highly seasonal. It is at its minimum during the monsoon (June-Oclober) when the main
rivers discharge about 80 percent of the annual fresh waler flow. In dry season months,
the saline front beging to penetrate inland, and the affected areas rise sharply from 10
percent in the monsoon to over 40 perceril. 70% of the 2,33 million hectares within the
Khulra and Barisal Divisions is afected by different degree of soil salinity (PDO-1CZM,
2004). In the South western coastline shrimp farming is familiar industry which has
increased the soil salinity in the Bagherhat, Satkhira, Khulna and Cox’s Bazar coastal belt
in Bangladesh. Several studies have shown that soil salinity has been increased due 1o the
extensive shrimp farming in this region and has destroyed the soil ferility in these
regions significantly.
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2.5. Storm Surges: Most Destructive Water Based Hazard in Bangladesh Coast

Bangladesh is part of the humid tropics, with the Himalayas on the north and the funnel-
shaped coast touching the Bay of Bengal on the south. This peculiar geography of
Bangiadesh brings not only the life-giving monsoons but also catastrophic cyclones,
Northweslers slorms, tornadoes and floods. It is denoled that the Bay of Bengal is a
favorable breeding ground of tropical cyclones and Bangladesh is the worst suffer of all
cyclonic storms casualties in the world. About 5.5% cyclonic storms {(wind speed greater
then or equal to 62 km/hr) form in the Bay of Bengal and about 1% cyclonic storm of the
global total hit Bangladesh (Ali, 1996, 1999a, 1999b). On the other hand, if the tropical
cyclone disasters due Lo each of which the minimum death tolls were 5,000 are
considered, then it is found ihat a desth toll of about 53% of the global total occurred in
Bangladesh (Ali, 199%a),

Coastal cyclonic surges are the most dangerous harzards in the coastal areas of
Bangladesh. When the annual cyciones roar in, hundreds and somelimes thousands of
people are swept away. Counter-clockwise cyclonic surges are created offshore due to
low atrospheric pressure, which pushes a wall of water with a height of up to 10 m and a
wind velocity of about 150-200 kmvhour to the land causing both death and property
damage {Khalequzzaman,1988). From 1797 1o 1998, 67 major cyclone storms and tidal
surges have been reported {CERP, 1999). These indicate that Bangladesh is prone lo
frequent destructive tropical cyclones associated with tidal surge, particularly in pre-
monsoon months of April-May and pest-monsoon months of October-November (CDL,
1992), Becanse of frequent ¢yclonic slorm surges every year, the low-lying coasial areas
are particularly vulnerable, thus placing these population, infrastructure, agriculture,

livestock and economic development in a high-risk situation,

Table 2.2: Major cyclonic storms in Bangladesh coast.

Storm surpe Overview
2009 (25 Ripped through the south-western coast of Bangladesh on 25 May.
May), Alla According to govemment figures, 352 unions and &2 upazilas in 14
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districts—-Barisal, Bhola, Pirojpur, Patuzkhali, Barguna, Jhalakathi,
Khulna, Bagerhat, Satkhira, Chittagong, Cox's Bazar, Laxmipur, Feni and
Noakhali have been affected (Times online, 2009).

In eight worsi affected districts over 3,300,000 people were affected.
Around 100,000 were taken to safe shelters under an evacuation campaign
by volunteers and law enforcemer agencies, At least 32 people have been
reported killed in Salkhira, 25 in Noakhali, 20 in Khulna, 13 in Bhoia,
nine in Barisal, seven in Patakhali, six in Laxmipur, two each in
Bagerhat and Cox's Bazar, and one in Magura, according to reports from
the affecled areas. The cyclone mwiggered a 3 meler tidal surge in the
region caused damage to thousands of households, washed away scores of
river embankments, uprooted huge numbers of trees and caused exiensive
damage o standing crops. At least 90 percent of thaiched houses and
mud huts have beem demolished by the Aila-fed tidal surge (around
25,000 sccording to government gstimates), forcing thousands of people

to take shelter in nearby buildings and cyclone centers

2007 (14-15
November)
SIDR

The most devastating Cyclonic storm slammed into the southwestern
coast in Bangladesh, destroying thousands of houses, 650,000 villagers
fled o shelters with wind speed 240km/h. Officiats said (hat another 3
million people were affected much with their living resources . In the
constal districts of Barguna, Bagerhat, Barisal and Bhola thonsands of
flimsy straw and inud huts were flaitened as the cyclone flooded low lying
arens and uprooted trees and electricity and telephone poles. Road, rail

and river transport was also afTected

1998 (19-22
November)

Offshore islands and chars of Khulna, Barisal and Patuakhali; cyclonic
gtorm wilh maximum wind speed of 9% km/hr, storm surge of 1.22 to
244m

1998 (16-20
May)

Ofshore islands and chars of Chittagong, Cox's Bazar and Noakhali;
severe cyclonic storm (hurricane) with a wind speed of 150 km/hr, storm
surge of 1.83 to 2.44m
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1997 (25-27
Seplember)

Offshore islands and chars of Chittagong, Cox's Bazar, Noakhali and
Bhola; severe cyclonic storm ¢hurricane} with a wind speed of 150 km/hr,

storm surge of 1,83 t0 3.05m

1997 (16-19
May)

The most devastating Cyclonic storm slammed into the southwestern
coast in Bangladesh, destroying thousands of houses, 650,000 villagers
fled to shellers with wind speed 240km/h. Oficials said that another 3
million people were affected much with their living resources . In the
coastal districts of Barguna, Bagerhat, Barisal and Bhola thousands of
flimsy straw and mud huts were flattened as the cyclone flooded low lying
areas and uprooied trees and cleciricity and telephong poles. Road, rail
and river Lransport was also affected

1995 (21-25
November)

Offshore island and chars of Cox's Bazaar; severe cyclonic storm with
maximum wind speed of 210 kmv/hr, ebout 650 people killed, 17,000
catlle head perished

1991 (29
April)

The Great Cyclone of 1991, crossed the Bangiadesh coast during the
night. It originated in the Pacific about 6,000 km away and took 20 days
to reach the coast of Bangladesh It had a dimension of more than the size
of Bangladesh. The central overcast cloud had a diameter exceeding 600
km. The maximum wind speed observed at Sandwip was 2235 km/hr. The
wind speeds recorded at different places were as follows: Chittagong 160
km/hr, Khepupara {Kalapara) 180 km/hr, Kutubdia 180 km/r, Cox’s
Bazar 185 km/hr, and Bhoia 178 km/hr. The maximum wind speed
estimated from NOAA-11 satellile picture obtained at 13:38 hours on 29
April was gbout 240 km/hr. It tumed into a cyclonic storm on 25 April.
The cyclone in its initial stage moved slightly nonbwest and then north.
From 28 April it staried moving in a north-easterly direction and crossed
the Bangladesh coast north of Chittagong port during the nighn of the 29th
April. The cyclone slarted affecting the coaslal islands like Nijhum Dwip,
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Manpura, Bhola and Sandwip from the evening of that day. The
maximum storm surge height during this cyclone was estimated to be
abowu 5 1o 8m.

1988 (24-30
MNovember)

Jessore, Kushtia, Faridpur, offshore islands and chars of Barisal, Satkhira,
Bagherhat and Khulna; severe cyclonic storm with core wind speed 162
kmv/hr, storm surge of 4.5m m Mongla point; killed 5,708 persons and lot
of wild animals - deer 15,000, Royal Bengal Tiger 9, catile 65,000 and
crops damaged worth about Tk 9.41 billion

1986 (8-9
November)

Offshore island and chars of Chittagong, Barisal, Patuakhali and
Noakhali; cyclonic storm hit 110 km/hr at Chittagong and 90/hr at
Khulna; 14 persons killed, damaged 97,200 ha of paddy fields, damage to
schools, mosques, warchouses, hospitals, houses and buildings at Amitali

upazila in Barguna

1985 (24-25
May)

Chittagong, Cox's Bazar, Noakhali and their offshore islands (Sandwip,
Hatiya, and Urirchar); severe cyclonic storm, wind speed Chiltagong 154
kmv/hr, Sandwip 140 km/hr, Cox's Bazar 100 kmvhr and storm surge of
3.0-4.6m; sbout 11,069 persons killed, 94,379 houses damaged, livestock
lost 135,033 and road dameged 74 km, embankments damaged

1983 (5-9
MNovember)

Chittagong, Cox's Bazar coast near Kutubdia and the low lying areas of St
Martin's Island, Teknaf, Ukhia, Moipong, Sonadia, Bansal, Patuakhali
and Noakhali; severe cyclonic storm (hurricane) with a wind speed of 136
km/hr and a storm surge of 1.52m height; 300 fishermen with 30 boais
missing and 2,000 houses destroyed

1977 (9-12
May}

Khulna, Noakhali, Patuakhali, Barisal, Chittagong and offshore islands;
cyclonic storm with a wind speed of 112.63 km/hr; exact figures of the

loss of lives and cattle are not available

1975 (9-12
May)

Bhola, Cox's Bazar and Khulna; severe cyclonic storm with a wind speed
of 96.5 10 112.6 km/hr; 5 persons killed and a number of fishermen

missing
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1974 (24-28 | Coastal belt from Cox's Bazar to Chittagong and offshore islands; severe

November) | . 1onic storm with a wind speed of 161 kmn/hr and storm surge of 2.8-5.2
m; 200 people killed, 1000 cattle lost and 2,300 houses perished

1971 (28-30 | Sundarban coast; cyclonic storm with a wind speed of 87-113 km/hr and

November) storm surge of less than 1m; Khulna district experienced stormy weather
and low lying areas of Khulna town inundated

1970 (12-13 | The most deadly and devastating cyclonic storm that caused the highest

November}

casualty in the history of Bangladesh. Chittagong was batlered by
hurricane winds. It also hit Barguna, Khepupara, Patuakhali, and north of
Char Burhanuddin, Char Tazumuddin and south of Maijdi, Haringhata
and caused heavy loss of lives and damage to crops and property.
Officially the death figure was put at 500,000 bul it could be more, A total
of 38,000 marine and 77,000 inland fishermen were affected by the
cyclone, It was estimated that some 46,000 inland fishermen operating in
the cyclone affected region lost their lives. More than 20,000 fishing boats
were destroyed; the damage Lo property and crops was colossal, Over one
million cattle head were reported lost. More than 400,000 houses and
3,500 educational insiitutions were damaged. The maximum recorded
wind speed of the 1970 cyclone was about 222 km/hr and the maximum
siorm surge height was about 10.6m and the cyclone occurred during
high-tide

Source: Banglapedia, (2008) web site; SEHD, 2002; Times online, 2007 and news
papers, 2007 & 2008.




23

2.6. Livelihood Security

Household Livelihood Security {HLS) is defined as adequate and suslainable access to
income and resources to meet basic needs (including adequate access to food, polable
water, health facilities, educational opportunilies. housing and time for community
participation and social integration) with concerning all opportunities and vulnerabilities,
The Household Livelihood Security assessment is a holistic and mulli-disciplinary
analysis which recognizes that poor families commonly suffer more than one problem at
a time and ofien have to make significant sacrifices to meet their basic needs’ (CARE,
2002).

Livelihood security concept for coastal area of Bangladesh addresses the coastal
vulnerabilities and livelihoods characteristics. It shows the importance of livelihood
safety dimension covered wilhin the broad umbrella of livelihood resource security. It
also aims to enhance understanding about coastal livelihood systems, economic, socio-
cultural and political syslems and the constraints, vulnerabilities, marginalization, and
risks of poor families living within this context; it treats differences intra and inter-
household as well (Scoones, 1998). A household with a diversified asset base keeps
better position to maximze household well-being by attaining a higher level of income,
consumplion, comforl and security, and diversifying risk as well. People in the coast are
always sctive to save their living and make control over their resources or assets which is
the base of their livelihood {Chambers, 1989). Liveliliood insecurity in coastal area of
Bangladesh is highly related to storm surge vulnerability in recent period.

2.7. Indicator Development and Multi-Criteria Decision Making

An indicator is a parameter or a value derived from parameters, which points to; provides
information about and describes (he state of an environment with significance exlending
beyond that directly associated with the parameter value (OECD, 1998). Indicators are
used lo sysiematize the definition and description of information needs and collection of

information froin different national, intemnational, inslitutional management levels. An



24

indicator can be defined as a variable or an aggregate sel of variables giving information
of a syslem, process or state and which has significance beyond its face value. Indicators
simplify, quantify and communicate information for a variety of purpose including policy
assessment and development.

Indicaior must help lo clarify objectives and set priorties; they are explanatory tools
(Hardi & Barg, 1997; World Bank, 1997) which contribute 1o the translation of the
sustainability concept imto practical terms. Indicators are becoming increasingly
important in summarizing progress of development-related activities and researches.
However, Lhere continues to be a lack of consensus on both definition and applicalion of
indicators. Whilst there is basic agreement that indicalors “serve to indicate or give a
suggestion of something; an indication”, there is still disagreement as (o whal form (hat
indication takes. Another area of disagreement is over the respective merits of qualiative
or quantitative indicators (Chadwick at al, 2003).

Multi-Criteria Decision Making (MCDM) has been ane of the fastest growing problem
arcas jn many disciplines. The central problem is how to evaluale a set of alternalives in
terms of a nuruber of crileria. Mulli Criteria Decision Making (MCDM) methods provide
a framework for matioual choicoe of different alternalives by identifying relevant criteria,
evaluating a weighted score for each allemative that reflects its strength of preference
{Goodwin and Wright, 1998). The most useful MCDM methods for social management

Sector are-

a) AHP and
b) FHDM

AHP- Analytic Hierarchy Process (Saaty, 1982) is 2 popular and pragmatic quantitative
decision method. Tt provides a practical method to transform comparzative descriptions of
the problem elements into weights for the selection criteria and scores for the allematives.
The AHP technique is based on the premise that given a set of alternatives, a decision-
meaker chooses Lhe allernative that provides the largest aggregate value for the benefits, it
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ignores the case where AHP is used lo compute costs of the alternatives (Malhotra,
2001).

FHDM- Furzy Hiemarchical Decision Making is a method of suitability judgment or
optimal solution determination in decizsion problems and mathematical programs
(Zimmermann, 1990). This method is more applicable for Technology choice.

In assessment of livelihood security, iodicators development ¢manates from the necessity
to operationally the term of sustainable livelihood security and evaluates the development
followed on the basis of environmenlal and socio-cultural criteria besides the economic
ones. So it is needed to describe an approach for the identification of suitable indicators,
by linking with the research objeclives o develop a livelihood security model for a
specific field.



CHAPTER THREE
METHODOLOGY

3.1, Selection of Coastal Livelihood Groups

Livelihoods in rural Bangladesh are rapidly diversifying (Toufique and Turton, 2002) and
the pre-study field observation confirms that it is more applied for the coasial zone.
Livelihoods differ strongly in different environmenlel, social and institutional senings along
the coast. [ndividuals of 1he coaslal community engage in a variety of aclivities that
means one day a man may spend working as a day laborer for a medium farmer, another
day moving earth in a GOB project, then he may go off to ihe city to sell cattle, return to
catch fish or save cash by repairing their house. The senior women in that household is
likely lo be involved in a number of cash-saving activities such as collecling cow dung,
firewood, or if these are not available leaves for fuel.

Member of Coaslal households perform a host of activities to eam their living. Choices
are conditioned by the extent of respeclive asset base : a more diversified asset base
provides more oplions and is in a better position of maximize household well being by

atlaining a heigher level of income, consumption, comfori and security.

Considering thm situation the first step of the study entailed an analysis of exisiing
information sources which provide preliminary undersianding of the livelihood patiern in
the coaslal area of Bangladesh. This parl of the study tried to identify the major
livelihoods around the main occupation of the poorer section (marginal people) of coaslal
society and the major livelihood groups of coastal people have been listed for (his study:

1. Fisher

1l. Farmer

11l. Dry Fisher

1¥. Fry collector
¥, Saltfarmer
VYL Forest ¢extractor
VIL. Wage laborer
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Mentioned coestal livelihood groups have been selected based on the following points:

e Activities of these groups are of seasonal nature (main product extracied specific
time of the year) and cyclonic storm surge generally oceur in the pre monsoon and
post monsoon which are the peak time of production

» All Lhese groups depend on natural coastal resources for Lheir basic income and
cyclone accompanied by tidal surges are the most damaging natural disaster
which Lakes a heavy toll on life and property of these groups in following ways

o Agro-products and salt are washed awny from the field

o Fishers cannot go 1o Lhe sea

o Houses are damagad

o The daily life of the people is severely disturbed they cannot collect
fodder, fuel and water and cannot perform other chores like cooking
and washing

o Sanitation systems are also damaged

Actually it was quite difficuit (o consider all livelihoods of Bangladesh coast for such
short term study. So, when the issue is specified as slorm surge, considering all secondary
information and field cbservation (Initial survey), that list of major coaslal livelthoods
has been selecled to make progress in next part of the study.

3.2. Selection of Sampling Area

The level of livelihood insecurity (caused by storm surge hazard) can be determined
through establishing a true concept about the localion on the comst where the define
livelihood groups live (CEGIS, 2004). In present study, the vast coast of Bangladesh has
been divided based on its physical and geographic settings. The western part of Lhe coast
has been defined as area protected by Lhe Sundarbans and rest part as open zong along the
Bay of Bengal inciuding estuaries and beaches.
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The area has been selected considering the following representative criteria:

» The area shouid be within high or moderate storm surge risk zone

¢« The ares should have remarkable vulnerabilities on livelihood resources due to

cyclonic stomm surge
¢ The area should have represented the residence of selected livelihood groups

tolally or partially

So within the 19 distticts, the partial coasial area of two main coastal districts of

Bangladesh have heen selecied primarily for the study in which people of the defined
coaslal occupational calegories are found (Ahmed, 2003); one is Saikhira district
(rmangrove protected) and another is Cox’s bazaar district (open shore). Cox’s bazaar
Sadar (hana of Cox’s bazaar district (nearer to the Bay of Bengal) and Shyamnagar thana
of Satkhira district (nearest to the Sundarbans) have been selected depending on liferature
survey. Those are fully different with their physical and biological characteristics but the

defined livelihood groups are in danger due to cerlnin waler based issuc.

Table 3.1: Seclected study arcas.

.=
- LA M
O A Z | L= & L= |
Satkhira 7 Shamnagar 13 |1 Munshiganj |18 | 2 Harinagar
Shinghortoli
Cox’s bazar 7 Cox’s 10 |2 Khurushka! |7 |1 Gazir dail
bazaar Sadar Thilonja & | Nazirariek

Source: Survey 2008,
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The selected field has been fixed as two villages in two unions from Cox’s bazaar Sadar
of Cox’s bazaar district and two villages in one union from Shyamnagar of Salkhira
district where diversified coastal livelihood groups have been lecated. It has been
finalized through certain thana level reconnaissance survey.

3.3. Methodology of Model Formulation

Livelihood security model has been introduced as a tool of facilitating asset creation,
capacity building and access to various opportunities. It has been developed with viewing
aim of reducing vulnerabililies and promotes Livelihood Security for coaslal community
of Bangladesh against the devaslating hazard defined by Storm surge,

In this study, the methodology has been formed to develop 2 model Lo assess the level of
livelihood security with better undersiand of storm surge adaplation or more precisely to

address the living system of coaslal community in vulnerable environmental condilion.

313.1. Methodology of data collection

Data collection of this study has been conducted through the following methods:

Data collection

1
| N
1
i !

Reconnaissance Stakcholder Questionnaire
Survey Meeting sSUrvey
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3.3.1.1. Literature review and secondary data collection

Secondary data regarding localion and geography of the study area, demography, land
use and livelihood practices in coastal zone of Bangladesh were cotlected form relevant
books, News paper reports and publications. Other required specific information were
also collected from different published and unpublished reports/research reportsfjoumals
of Bangladesh Bureau of Statistics; Local Governmertt Engineering Department (Dhaka);
PDO-Integraled Coastal Zone Management office; Asian Development Bank; CEGIS-
Bangladesh; Bangladesh Academy for Rural Development (BARD), Comilla;
Bangladesh University of Engineering and Technology, relevant websiles and other

governmer and non-government organizalions.

33.1.2. Primary data collection

A combination of methods has been used for primary data and information ¢ollection.
The principal methods used were direct observation, questionneire survey and key
informants interview, Focus Stakeholder Meeting (FSM), eic. The pair wise mnking of
indicators for AHP has also been conducted through FSM.

Reconnaissance Survey

The reconnaissance survey has been conducted in exposed coastal part of both south-
west (Satkhira) and south- cast {Cox's bazar) coastal! districts to invent the livelihcod
oplions of the coast. It was done Lo get Lhe initial impression of the study area in order 1o
facililate the research technique. In this study coastal settings and environmental! ¢concerns
were considered specifically.

The major concem areas for Lhe survey were:

o The resource system in and around the coastal area
o The livelihood patlemn inventory in the ¢oastal community
o The condition and extend of storm surge in sfudy area

o The major vulnerbilitics and opportunities in coastal living
Tystem
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Preparation of gquestionnaire and checldist

The questionnaire has been prepared based on the reconnaissance survey findings in
order to collect necessary data. The major concemned arcas for collecting data (hrough

questionnaire were:

o The population size and structure of the area

o Livelihood aclivities per household unit

o Availability of household assets (Natural, Economic, Social and Human) of
coastal people

o Access to common coastal resources (Social, insiitulional ete.) of the livelihood
groups

o Impacis of storm surge (Two at recent time) on the community and the
environment

o Expertience during SIDR (Devastating ¢yclonic storm surge at 2007)

o Preparedness program lo face the Storm surge hazard

In addition, there were a checklist for Stakeholder Meetings {Appendix-B) and an
Information Collection Sheet {Appendix-A) for finding some special information from

officials and people work with relevant issue in Lhat area

Selertion of samplineg unit

Households have becn selecled ms sampling unit because in a livelihood system
household is the nnit of economic and social activities, vulnerabilities and opportunities.
Peopie of each houschold have been defined as the principal respondent and main source
of data and information. During the survey, an attempt has been taken to interview the
head of the household and marked it as group of his or her occupation. It has been framed
because most of the household having some subsidiary activilies of different member of
the family but not play major roll in their living. In absence of the head of the household;

the next senior most member of the family has been selected.
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Sumple size determingtion

For questionnaire survey in order o assess the vulnerability due io siorm surge hazard on
coastal livelihood systems and options in the selected study area, simple stratified random
sampling method has been followed. Sample has been proportionsiely random based on
the size of the populaiion of the study area,

The sample size for the study was obtained from the following equation (Kothari, 2001).

n=2pqN/ {e* (N-1) + ZPpq} cvevvrvemrerererarrees (R)

Where,
n i the sample size considering the finile Household
Z is the level of confidence desired
p is the true proportion of the population with attribuie to be determined
q=1-p
e = Lhe sampling error permitted.
N = Total household of the study area

This study has been conducted considering about 20% households of Munshiganj union
were found in the selecled two villages with the sk of storm surge and in both two union
of Cox’s bazaar.

Where;

z = 1.96 {For 95% confidence level the value of z)

e = 0.1 [Since the error margin estimale should be within 10% of the true value]
P =25% of the household (i.e. 0.25)

q=10.75 and

N = 20054 (For Cox's bazaar)

N = 6566 (For Saitkhira}
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According to the above equation Lhe sample size for this study were 70 households in
Munshiganj, Satkhira and 70 households in Kurnskul and Jilangja, Cox’s bazaar with

mandom survey.

Focus Stakeholder Meetin

Member of different organization such as Local Governmert, NGO of relaled field and

olhers have been selected for collecring relevanl dat and juslifying the information
received from principal stakeholders, FSMs were conducled (o receive qualitalive
information as o nnderstand the concern faclors in livelihood system for development of
a livetthood security indicator frame work for coastal area. The focus group comprises of
livelihood group members (Min. 3 from each group including 1 woman), local UP
member or chaiman, and two members from each local development organization or
NGOs. [n each subproject arca two FSMs were conducted in each area with the above
mentioned participants. First FSMs have been conducled % undersiand the situation of
local livelihood system and indicator frame work has been developed from that The
second FSMs s have been conducted 1o find out the standard value of indicators as well
as to keep Lhe supporl for indicator seleclion strategy AHP by pair wise ranking of
indicators (o tifferent security options. The checklist for Focns Smkeholder Meeting
(FSM) is attached in Appendix-B and pair wise ranking sheets also atiached in Appendix-
C.

Questionndire Suryey

Queslionnaire survey has been conducied to idemify information related to the study
area, conceptual frameworks and to major concepts irealed in the study (storm surge,
adaptation, environment conditions, livelihood resources and opportunilies, disaster risks,
social access etc.). The effects ol recent storm surge on Lhe deline livelihood sysiems were
estimated at household leve! for each different livelihood groups. Information has also
been collected and justified from Union Parisad Chairmen, Word Commissioners, NGOs’

and people of relevant management activilies.
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3.3.2 Methodelogy of indicator development and selection

The livelihood activities of coastal population are multidimensional and the livelihood
security is a concept to define the real scenario of costal community with all Lhe risks and
vulnerabilities in muitiple resources and that idea is closely related to the sustainable
development of the coastal community. Based on household assets (ownership and/ ot
access), members engage in a host of activities to eam their living. Choices are
conditioned by the extent of the respective asset base.

In this study the livelihood security mode] has been constructed through the identification
of Uifferent livelihood groups of the coastal zone and (heir area of insecurity caused by
glorm surpe hazard. The measurement of livelihood security has been based on the
indicalors under different dimensions of livelihood assets and their options in defined
coastal areas of Bangladesh.

313.2.1. Development of indicator framework

Based on preliminary field observation, $Ms and author’s perception with secondary data,
documentation and journal review, a set of indicators has been developed. The indicator
developmert process has been continued along the primary ficld survey because it was
dependent on the availability of relevant dala end data sources from principal
siakeholders. It was important to look at the status of each of the capilals available to
houscholds to determine their status due to storm surge issue. Indicators can be grouped
under different security approaches considering the resource options such as natural
capital, human capital, social capital, institutional capital, physical capital, and economic
capital of livelihood groups.



Schematic representation of indi

v development process
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Monitering Lhe tivelihood system and functions of the community

(Resources, Access, Production, Process, Consumption etc.)

'

Indication of coastal livelihood unit (Individwal /Honsehold)

l

l

Review secondary

information A\‘

b

Cntena of

Available

fivelihood security / primary dala

l

Justificalion of the criteria relate with specific issue or context (storm surge)

¥

Formulation of a set of pelential indicators of five livelihood sub systems

:

¥ [ ] ¥ ¥ ¥
Natural sub- Financial sub- Social sub- Human resource Physical
syslem/Capital systermn/Capital system/Capital Sub-system Sub-systern

The final method was-

% TIdentification of components of livelihood sysiem (hat represent the

endogenous characteristics of houscholds regarding coastal livelihcod

assets,

% Indication of exogenous vulnerability conlext —storm surge hazard

(through literature survey).
% Identification of storm surge risk on coastal livellhood assets (through

literature & field survey).
% Identification of indicators which represents the security options.
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3.3.2.2. Selection of indicators to different security options

Indicator choice is a complex decision problem involving many criteria. Livelihood
security indicators against storm surge hazard have been selected by applying an
established decision- aiding method AHP (Saaty, 1982); a Multi Crteria Decision
Making method for each of the define approaches. This method provides a framework for
rational choice of different alternatives (initially developed indicators) by identifying
relevant criteria, evaluating a weightled score for each allemative thar reflecls its strength
of preference {Goodwin and Wright, 1998). It also provides a systematic, explicit and
robust mechanism for eliciting and quantifying the subject judgment.

The steps of AHP (Analytic Hierarchy Process) are as follows:

% Define the decision criteria in the form of a hierarchy of objectives. This
hierarchical structure consists of different levels. The top level is the objective to
be achieved. This top level consists of intermediale levels of criteria which
depend on subsequent levels. The lowest level consists of list of the allematives
{Indicalors).

4 Indicalors have been selecied from define livelihood secunty indicator framework
by applying an ¢stablished decision- aiding method AHP (Saaty, 1982); a Muld

Criteria Decision Making method with different livelihood security dimensions

*

such as:

Food secunty,

Income security,

Health and Personal security,
House and Properties and

ok W o=

Waler secunity

=+ For making pair wise comparisons, siructure a matrix of size {n x n). the number

of judgmenis required to develop the set of mairix is given by n{n-1)/2.
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& Oblain the importance of the criteria from experls’ judgment by making pair wise
comparison, This comparison is made for all levels, Verbal judgment of
preferences is shown in Table 3.2

& The weight of each criterion has been determined based on field response. By
hierarchical gynthesis, the priority vectors are calculated. These values are
normalized vectors of the matrx.

& The consislency is determined by using the value, Age. For finding the
consislency index (CI), the used formula is CI = (Amex -n) / (n-1}, where n is the
size of the matrix.

Table 3.2. Pair wise comparison scale for AHP preferences

Numerical Rating | Verbal Judgments of Preference
Extremely preferred / imporiant
Very strongly to extremely

Very strongly preferred / important

Strongly to Very strongly
Strongly prefetred / important
Moderately to Strongly

Moderately preferred / important

Equally to Moderately
Equally preferred / important

— opd| e | o] o] ] om| W

% The judgment consistency ralio (CR) is checked from the appropriate valug in
Table 3.3.

< The judgment consistency ratio (CR} is simply the matio of CI io average Randors
Consistency (RI). The CR is acceplable, if it does not exceed 9.10. if it more, the
judgment matrix is inconsisient; (hen matrix has lo be reviewed. These are
calculaled for the entire malrix structured from the hierarchy.
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Table 3.3; Average Random Consistency

Size of matrix | 1 2 13 4 5 6 7 8 S 10
Random 0 0 |058 (09 |l1.12 124 [1.32 1141 | 145 | 1.49
Consistency |

Finally top ranked indicators have been selected in each individual security approaches
and also have been introduced as the input or initial data of the model.

1.33. Data analysis

After compleling the field survey, all Lhe inlerview schedules have been grouped and
interpreted according Lo the goal of the rescarch. The collected data have been checked
and verified. The quantitative data have been selected out and abulated inlo different
dala sheet, After thar these dala have been eniered in sialistical sofiware {(such as
Microsoft Excel ete) for calculating the value of develeped indicators with standard

measurement unit in honsehold level in 1wo sieps.

Indicator value calculalion

'
' v

Siandard value (L} for each Present value of indicators (I,)
indicator by using secondary by questionnaire survey
data and FSMs

0O Calculation the standard value of developed indicators in household level for
Coaslal area of Bangladesh (Using data from FSMs and Census of Local and
Mational Authorty).

O Calculsion of ihe present value of developed indicators in household level of
individual livelihood groups which represents Lhe vulnerable situalions and their
area of insecurity for slorm surge risk (using data from queslionnaire survey and

public opinion).
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1.3.4. Methodology of security index calculation

Household security of a livelihood group has been measured based on livelihood security
Index. In this study, the livelihood security has been ¢onsidered as a collective form of
security approaches such as food and water security, financial security, life and health
security and social security that were calculaled from the values of related indicators.
Initially each security approach have been expressed by qualitative (High, moderate and
low) and quantitative form of indicators. All indicalors used in the study were not in same

umits. So there values have been slandardized.

Table 3.4; Direction for security scores.

Mode Option

Positive (+) | Security

Negative {-) | Insecurity

The standardization process has transformed the indicator data into one scale having
alternative direction (following positive and negalive sign) (Table 3.4).

Table 3.5: Scale of security

Drifference level Score
High 3
Modermie 2
Low 1

The standard scale has been assigned with the level of difference between Standard value
and measured value (Survey data of study area) of selective indicators for unit household
{eilher a percentage scale of difference level were highest to lowest or a 3 poinl scale)
(Table 3.5).
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Firstly Livelihood Security Index of a household for individual security aspect has been
developed; secondly a composite security index for that household consisting of different
aspecls is designed.

The houschold level livelihcod security model has been formed conceptually and
physically using the index that discussed details in Model Development chapter. It has
been tried 1o use the model by defining the differert degree of livelihood security of
diversified group in coaslal Bangladesh.



CHAPTER FOUR
LIVELIHOOD GROUPS IN THE STUDY AREA

4.1. Introduclion

Livelihood is synonymous Lo occupation and means to suslain a person or a household.
Based on assels and access lo resources and opportunities, households decide what
activities it will pursue for living, The composition of resources at the disposal of a
household generally determines lhe choice of aclivilies. In present study, the unique
livelihood system of coasial community of Bangladesh has been defined based on
different reviewed literature, It also has been found that People’s access to different
levels and combinations of assets had a major influence on the choice of livelihood.

Differem livelihood activities have diferent requirernents.

According Lo Popnlation Census 2001, there are 6.85 million households in Lhe coastal
zone of Bangladesh with a populaiion of 35.1 million (BBS 2001).The pattern of
household livelihood distribution of that coast is different from the rest of the eountry,
Coastal livelihood groups are those who eamn their living from actlivities defined by

coastal condilions. The livelihood activilies of coastal population are multidimensional.

The livelihoods of coastal people develop depending on maring resources, beach
resources, estuary, rivers and forest resources with combination of relevam activities.
They often vary from each olher in terms of production relations and marketing. Some
work independenuy (fry collector), some work as lessee or sharecropper (salt farmer,
shrimp farmer) and some are contractual laborer. Some live on exploitation of natural
resources (salt farmer, fry collector, fisher, honey collector} and some live on skill-based
human resources (boat-buiiding carpentry, net making). For this study, livelihood groups
have been identified base on vulnerability of storm surge. The storon surge risk is
dominant for the people who live in marginal level in coast and fnlly depend on natural
resources of coast, The profiles of selected livelihood groups in the coastal zone of
Bangladesh are briefly presented below.
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4.2, Selected Livelihood Groups

The selecied livelihood groups are defined as follows:

» Farmer Group

Farmers are defined by their major income from agriculture sector. A specific
characteristic of this category is that they are often least able/willing to diversify their
livellhood activities in coaslal area. Because they have to regularly maintain their crops
and livestock they do not easily accept daily wage employmeni Even if such work were
flexible and available nearby, social reasous sometimes make it difficult for these
households lo work for others. In the marginal level Earmers keep higher household
respurces, ‘On Lhe ather hand, natural tisaster like storm surges cause great domage to
them in coast becanse of their income or production pattern. So that their numbers and
precarious position around the poverty line deserve a closer look. There are 1.72 million
smal} farmer households in the coastal zone, constituting 32.1 percent of the coaslal rural
households; the percentage of farmer is higher mostly in Pirojpur, Barisal, Shariatpur,
Narail, Jessore, Satkhira, Pateakhali and Barguna, which is about 30% and above. On the
other hand, lower proportion of farmers is found in Chiftagong and Chandpur districts.

s Fisher Group

Eight percent of rural households In Bangladesh live on fishing (ICZMF, 2004). But in
the coastal zone, fishing is the predominam source of livelihood for 14 percent farm
households (BBS, 2001). They operate in the estuary, on coastal waters and sometimes in
the deep sea The estimated number of fisher households as of 2001 is over half a miilion
with a population of about 2.65 million Monsoon months are the main fishing season
characterized by inclement weather (Islam, 2004). 1n Bangladesh the marginal fisher
group is generally live near the coast ling without any protection structure and they are
more vulnerable by both namera! and social aspect. A small stbratum of Adakazon {boat-
owners), who also own nets, and liquid cash, comtro! fishers’ lives. With increasing
poverly at one end (landlessness) and prowing entreprenewrship at the other end
(investments in boat and gear), more and more people are encroaching into the domain of
traditional fishers, and fish resources along the coast are dwindling fast. The percentage
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of Ashermen is almost equal throughout the coastal region with slight higher in Cox’s
Bazazr, Bhola, Barisal Patuakhali and south-western coasial districts.

» Salt Farmer Group

Coaslal people of Bangladesh had a tradition of producing salt by boiling sea warer. The
first commercially salt production was started in 1947 in the area of Cox’s bazaar and
Chittagong district (CDS, 2006). Since then the salt production rate is gradually
increasing 1o meet lhe ever-growing demand. Now sait farming is overwhelmingly
concentraled in Sadar upazila; Ramu, Maheshkhali, Kutubdia, Chakeria, Teknaf upazila
in Cox’s bazar district and Bashkhali upazila of Chitlagong district. About 15 percent of
total rural households of Cox’s bazar district are salt farmers. They meet bulk of the
demand for raw salt in the country. Salt farmers are mosily poor and operate on a small
scale. Their average size of farm is 0.62 ha (PDO-ICZMP, 2004). They work under
adverse condilions. This is a hardworking job that interests only the poor and the
landless. Many of them lease in land from others. They are in close proximity to Lhe open
sea and often face all the hazards coming from the sea. Sometimes the whole output is
washed away by heavy rain and storm surge because of lack of proper waming system
and storage facility.

+ Fry Collecior Group

Estimaled number of fry collectors in (he coaslal zone was about half a million
{Frankenberger, 2002). The number has now come down almost to fifty percent. A large
number of them are chiidren and women. The cycle of fry colleclion is from mid-
February to mid-August. In Satkhira-Khulna region, the main period of fry collection is
mid-November 10 mid-July. However, golda fry is collected round Lhe year, though the
peak season is April-May. Collectors subsiantially depend on the shrimp sector deniving
41 percent of their household income (PDO-ICZMP, 2004). The number of fry collectors
is high in some districts, which indicate the dependence of poor people on this parlicular
aclivity., Although shrimp farms are more concentraled in the greater Cox’s bazaar
district, there are fewer fry collectors from other region. Opportunity (or lack of



opportunity) for gainful employment in other activities is plausible explanation for this

employment patlem.

s  Dry Fisher Group

People of coastal Bangladesh keep another traditional activity defined as drying fish. In
the previous period the fisher groups involved in that opportunity only. But now it can be
defined es an individual livelihood group because a large percermage of coastal people
live depending on that only. The dry fisher lives generally in the area of open shore and
in Char area. They largely work in dry season when there is higher sun shine without
huge rainfall. Cox’s bazaar sadar, St, martin, Moheshkhali, Chokoria etc. are 1the main
field of dry fish. Chittagang and Char districts are alse under the opportunity. This group
of people eamns their living through collecting fishes from fisher groups, processing them
and sale to local and national market. Some dry fshers involves in direct fishing. In
Chittagang and Cox’s bezaar districts a lot of Shutki mahals (Fish drying yard) are found
in ihe dry season of the year.

= Forcst Resource Extractor Groap

In Bangladesh coast many houscholds depend on forest resources for their livelihood
because of its mangrove rich coast line, In the impact zone of Sundarban (in surrcunding
upazilas), 18 percent households are dependent cu Sundarban resources. The proportion
of Sundarban dependent households varies in South-west coast from Pimjpur thstrict 10
Saikhire district. Among them the main sub-groups are bawalies {Wouldcutter), golpata
collectors, shellfcrab colleciors mawalies (honey collector), and medicinal plant
collectors and some jele (fisher), (SBCP, 2001). Many poor honseholds depend on
recently planted forests in chors and islands in Patuakhali, Bhola and Noakhali for fuel
wood and meterials for house congtruction. They are to work amidst various insecurities
correspondiug to threats from natural hazard, wild animals, and intimidation from public

mstitutions.
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* Wage Labor Groop

People working in agriculture and non-agriculture sectors, either in urban or rurat areas,
are considered as wage labors, who earn their livings on daily basis. As per population
census 2001, 0.15 miltion household constitute “labor™ proup, which is about 24% of
total household in coastal zone. They are one of Lhe largesi occupational groups in coastal
rural households. Generally the proportion of agricultural and shrimp field labor is higher
in rural areas and non-agriculture labor is higher in urban areas, For the present study, the
rural wage group has been selecled mainly. They are engaged in diverse activities.
Majority of them (55%) are smal! farmers (wilh operaled area less than 1 ha) and 43
percent are landless {owning less than 0.02 ha} {(PDO-ICZMP, 2003). Dislinct livelihood
conditions of this group are characterized by: Seasonal employment/ unemployment;
Low demand for labor in most periods of the year in most parts of Lhe coasl, as vast areas
are single-cropped: Low wage in Lhe lean season (period between plantation and
harvesting); Discriminatory wage for women; and Chronic indebtedness. Spatially, the
proportion of iabor is almost similar on all over the region, except higher perceniage in
Cox"s Bazaar, Patnakhali, Chandpur and Jessore and Satkhira districts.

In this research, the study area has been selected depending on diversified geographic
location and ievel of storm surge vulnerability of the coastal districts. It has also
considered that the presence of selected livelihood groups in that area The details of

study area have given here.

4.3, Study Aren

The remote coastal parts of Cox’s bazaar and Satkhira district have been selecled as Lhe
study area as both of the sites are located within the path of cyclonic storm which
occurred recent years (1988-2008). The geographical setting is also an imporiant lerm of
concemn such as the districl Cox’s bazaar along on open sea shore (the longest beach of
the world) on the other side the coast line of districi Satkhira is fully covered by Lhe
largest mangroves Sundarban. Those geographical variations also influence the

development of varieties of coaslal livelihood groups in diose areas.



Site 1:
a. Cox's Bazar Upazilla— Jhilonja Union: 79205 people from 14018 households
b. Cox’s Bazar Upazilla — Khurushkul Union: 38615 people from 6036 households

The study area of Cox’s bazaar Sadar Upazila of Cox’s bazaar district, locared in the far
south-easlern comner of Bangiadesh with a latitude between 20 . 21°N and a longitude of
92°E, the site generally lies along the western coastal zone of (he Teknaf Peninsula near
the open beach along lhe Bay of Bengal (CWBMP, 2006). As at open shore, the area is
being denoted as higher risk area for cyclone and storm surge (WARPO, 2004).

The sites of western and southern boundaries zre delineated by waterways — lhe westem
boundary by the Moheshkhali Channel from the Bay of Bengal up the channel as far as
Ghorokghata; the southern boundary by the beach along the Bay of Bengal. The river
Backkhali is blowing over lhe area omd meets to Moheshkhali Channel (Survey, 2008).
The study are covers part of two unions of Cox’s bazzar Uparila named by Khurushkul
and Jhilonja (Fig 4.1) having diversified livelihood groups of marginal coastal
commupity in Bangladesh.

Site 2:
Shyamnagar Upazilla — Munshiganj Umon: 33,700 people from 6566 households.

The study area of Shyamnagar upazila of Saikhira district, localed in the south-west
boarder of Bangladesh with a latitude between 21° 507-22°50"N and a longitude of 85"E,
along Lhe Sundarbans (Bangiapedia, 2008). The site’s and soulh-eastemn comer boundary
iz delineated by Malancha River and the total eastern part is lined by mangrove
Sundarban. The area is naturally protected by the mangroves and the area is localed as
moderate risk zone in disaster map of Bangladesh (WARPO, 2004). The specific stndy
area is defined as lhe Munshiganj union of Shyamnagar Upazila as shown in Fig 4.1,
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Fig 4.1: Location map of the both study sites in Coastn! Zone of Bangladesh,
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4,3.1. Cox’s bazsar district

Administration of Cox's Bazar Sadar was established under Cox’s bazaar district in 1854
and was tuned into an Upazila in 1983 (CWBMP 2006). It consists of 10 Union
Parishads, 1 municipality, 37 mouzas and 140 villages from which twe unions have been
selected pantially for the study.

The other delails are in below-

Climate: The climate of Cox’s hazaar iz as moist tropical maritime with high rainfall
concentrated during monsoon {usually fune-September) and 2 dry period of 4-5 months.
Average annual rainfall for Cox’s Bazaar for 1987-1996 varied from 2,867 mm to 4,634
mm. The iemperature remains high year-round with smail scasonal differences — the
mean annual maximum and minimum lemperatures recorded at Cox's Bazaar for 1987-
1996 were 30.3°C — 33.0°C and 19.3°C-22.4°C respectively. Humidity remains relatively
high throughout (he year; it averaged 79.7% at Cox’s Bazaar for 1987-1996. From
November-February the prevailing winds are from the north-west, from March-May from
lhe south-west and from June-Sepiember from the south-east. The site is particularly
susceplible to cyclones and tidal surges {(CWBMP 2006). Cyclonic storms deveiop in the
Bay, generally in April-May and October-November, occasionally coming to shore and
causing severc damage ¢ human setilements and vegetation. As a result of climale
change, sea level rises of up 1o 43 cm are expecied by 2050 and more frequent and
extensive cyclones and tidal effects are expected. Historical tidal data for the 22 years to
2005 ai the Cox's Bazaar conastal station has shown a zea level nsc of 7.8 mm/anmuam,
which is many times more than (he mean rate of giohal sea level rises over the past 100
years {MoEY, 2005a).

Hydrology and Land use: The Moheshkhali Channe] and Bak-khali and Naaf Rivers are
the main walerways. The Moheshkhali Channegl lows into the Bay of Bengal near Cox’s
Bazaar and forms the nonh western boundary of the site. The Bak-khali River originales
in the Chittagong Hill Tracts and also flows into bay near Cox’s Bazaar. The site’s
eastern boundary includes approximately 10 km of the 30 km Naaf River estuary, which
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forms the boundary between Bangladesh and Myanmar. On the coastal side of the site,
[ive main canals mn from the Peninsula’s hilly hinterland to the bay including the Reju,
Inani, Mankhali, Rajarchora and Mathabhanga Canals. In Cox’s bazaar Lthe tolal
cultivable land is estimated as $881.02 heclares, land for salt production 1011.74
heclares, land for shrimp cultivation 1214.08 hectares, forest area 7703.36 hectares,
fallow land 270.74 hectares; single crop 32.63%, double crop 65.6%, triple crop 1.77%.
Rubber dam has been inslalled on the Bakkhali and Idgah rivers for imigation purposes
(POUSH, 2005).

Biological Habitats/Communities: The arca acts as a comridor between terresirial and
marine biodiversity, with the sile’s habilats including sand dunes and heaches, mudflats,
mangrove and estuaries, The sandy beach exlends the length of the site from
Moheshkhali Channe! in the north to the tip of the Teknaf Peninsula in the south. Sand
dunes occur along the beach, with dune vegetation distinguishable between several zones
{Rahman, ef.orl., 2001}. Vegetation is relatively sparse with few plants in Lhe open pioneer
zone immediately preceding the drifi line.

The vegetation is denser in the lierbaceous zone with soine mat forming herbs, and a
mixture of herbaceous plants and shrubs including climbing species occurs in the middle
mixed or bushy zonme. Tree species inierspersed with paiches of low marshy areas
dominate the inner inland zone, which merges inlo the hinterland of wastelands and
cultivated fields. Inter-tidal mudilats along the Naaf River are suitable wader feeding
ground. Sparse patches of nsturally occurring mangrove occur along (he estnarine muddy
banks of khafs running down the hills, adjocent to the sand dunes along the coast line.
Small patches of natural mangrove thickets occur sporadically along the Naaf River
riverbanks. The major estuaries of the site include the Moheshkhali Channel and Bak-
khali River in the north which provide significant habilat for flora and fauna including

mudflals and mangrove.
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Local community and stakeholders: The results of a stake holder analysis for the study
conducted by Primary stakeholders — the local community. The sile has a toial population
of 330,313 people in 49,736 househoids (POUSH, 2006b).The population is a mix of
religions, ethnic and social groups, including refugees from Myanmar (Rohingya) (DOE,

1999). The main livelihoods among the Jocal community include:

, Farming Laboring
_ Fishing Shrimp fry collecting
_ Fish drying Salt production

Without that resource base livelihoods there are some skill base acls such as Fish
business, Hunting and poaching, Timber business, Boat operation, net repairing and
others. However, of Lhe resource depending livelihoods, fishing, farming and Wage [abor
are the main occupations comprising 42%, 24% and 17% of occupations respectively.
However in terms of household income fishing provided by far the highest income
{almost double that of the next highest income source), then remittances, followed by
farming then fish business, thea labour (CWBMFP 2006).

Sacio-economic indicators for that part of Teknaf Peninsula (DOE, 1999) showed &
literscy rate of hetween 28 - 48% depending on the area within (he site (19.9- 30% for
females) end 67 % had some type of sanitation facility. The general observation survey
found 20% of the population was poor (can work in mral site, slighlly smaller family,
own very small amount of land), 60% were middle class (have land and fishing bogts of
their owr, involved in shrimp projectsfirade) and 20% were rich (no definition provided)
(DOE, 1998), For the present study the people of nxal setlings has been consider as the

storm surge vulnerable groups.
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4.3.2. Satkhira distnict

Administration of Satkhira subdivision was established in 1861 under Jessore district, It
was included into Khulna district in 1882, The subdivision was tumed inio a district in
1984 as @ result of the adminisirative decentralisation., The disirict consists of 2
municipalities, 18 wards, 41 mahallas, 7 upazilas, 79 union parishads, 953 mouzas and
1436 villages. The upazilas are SATKHIRA SADAR, ASSASUNI, DEBHATA, KALAROA,
KALIGAN], SHYAMNAGAR and TALA {Banglapedia, 2008).

The other delails is in below-

Climate: The climate of Satkhira district falls on south-western climatic sub-zone of
Bangladesh. It is as moist tropical region with high rainfall concentrated during monsoon
(usnally June-September) and a dry period of 4-5 months. Average annual rainfall for
Satkhira varied from 197.7 ¢m per year (CDP, 2003). But in recent time rainfall rate
iremendously decreasing within last four years. The lemperuture remains maximum 11°C
and minimum 16°C with great seasonal differences in (hat area {Banglapedia, 2008).
Humidity remains relatively high throughous the year; it averaged 79.7% at Satkhira at
1988-1999, From November-I'ebruary the prevailing winds are from the north-wesL from
Mareh-May from the sonth-west and from June-September from the south-east. The sile
is in moderaie risk to cyclones and tidal surges (Kanm and Tutu, 2005). But Cyclonic
storms develop in the Bay, generally in Apnl-May and October-November, occasionally

coming o fand area and causing severe damage to hurnan settlements and vegetation.

Hydrology and Land use: The Shingorioli Channel and Malencha River ar: the maio
waterways in the specific union in study area. The other maiu rivers are of Kalindi,
Kobadak, Mother Kholpetua, Arpangachia, Malancha, Hariabhanga and Chuna. South
Talpatti Island at the estuary of the Hariabhanga is notable. The river and channels have
decreased their own capacity more in that area becanse of improper managemeut system
and lack of environmertal law and regulation (DOE, 1999). The disturbed hydrological
sysiem is more influencing to Lhe nsk of slorm surge. There are a Jot of ponds and extend
shrimp farms are found here in the following erea. The land nse patlerns keep mainly
agricultural land and shrimp fields (Field survey, 2008).
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Biological Habitats/Communities: The area acts as a cormidor between terrestrial and
marine biodiversity, with (he site’s habitats including mudf{lats, mangrove and estuaries.
The vegetation is largely of mangrove type and encompasses a variety of plants including
trees, shrubs, grasses, epiphytes, and lianas, Being mosily evergreen, they possess more
or less similar physiological and structural adaptations, Mosi trees have pneumatophores
for aerial respiration. The ecological diversity of (he Sundarbans supparts a large variety
of birds. Among the total number of species recorded, most are resident. Over 50 species
are known to be migratory and are mostly represented by Lhe waterfowls (Sarkar, 2004).
The egreis, storks, herons, bitterns, sandpipers, curlew, and numerous other waders are
seen along the muddy banks.

Local community and stakeholders: The popularion is a mix of religions, ethnic and

social proups. The main livelihoods among the local commumity include:

. Farming Laboring
Fishing Shrimp fry collecting
Forest Extractor

Without that resource base livelihoods there are some skill base acts such as Fish
business, Huming and poasching, Timber business, Boat operation, net repairing and
others, However, of the resource depending livelihoods, fishing, farming, forest
extracting and Wage labor are the main occupations and in terms of household income
Farmer end forest extracior provided by far the highest income. Socic-economic
indicators for (hat part showed a literacy rate of between 14 - 38% depending on he area
within the site (9.0- 20% for females) and 56 % had some type of sanitation facility
(CDP, 2003). The stockholders of that coast traditionally depend on agricuiture and the
forest (Field survey, 2008).



4.4. Sample Size for Field Study

% Questionnaire survey has been occurred randomly considering the calculaled
sample size in study site 1. of Cox’s bazaar through 90 households of different
livelihood groups {Table 4.1.}.

Table 4.1, Households of different livelinood groups for questionnaire survey in site 1.

Livelihood group Household No.
Farmer 16

Fisher 23

Fry collector 7

Salt farmer 13

Dy fisher 17

Forest extractor 0

Wage labor 14

Total Sample 90

Afler that survey the following scenario (Fig 4.2) has been found.

Sampliing of allw 1. in Co'x bazaar

B Farmar

O Asbar

O Fry collactor
0 Bmi Farmn ar

{ | Dy Mahar

O Forest axtractor

m Wagn labor

Fig 4.2: Sampling percentage of house hold according to livelihood groups in Cox’s

bazaar.
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& Household survey has also been occurred in site 2. of Sailkhira with the certain
sampling &0 households { Table 4.2.).

Tahle 4.2. Households of different livelihood groups for queslionnaire survey in sile 2.

Livelihood group Household No.
Farmer 13
Fisher 13
Fry collector 9
Salt farmer 0
Dry fisher 0
Forest extractor 14
Wage labor il
Total Sample 60

It shows Lhe sampling as follows as Fig, 4.3.

O Farmar

a Fshar

O Fry colwctar

O Sakt farmer

il Ory fahar

O Forast axtractor
o VWage labor J

Fig 4.3: Sampling percenlage of house hold according Lo livelihood groups in Saikhira.

Base on the survey repart the study has been continued and the livelihood system has
been analyzed.



CHAPTER FIVE
LIVELTHOOD SECURITY MODEL

5.1. Introduction

The livelihood security model is generatly enhanced by one or a combination of the three
imtervention straiegies in household level such as Livelihood promotion (development
oriented programming), Livelihood protection (rehabilitation/mitigation orienied
programming} and Livelihood provisioning  (relief-oriented  programming)
(Frankenberger and McCaston, 1998). The current work tends to define the pre-
requisites and the idea of the conceptual model in order to assess 1he required livelihood
protection and provision for coastal community due to storm surge hazard.

Livelihood in the coastal area differs from the resi of the country and in Bangladesh
coastal livelihood pattern and its security largely depends on vulnerability as well as
opportunity. The storm surge is certainly a major vulnerability factor to make insecurity
in coastal environment and livelihood system. It is also defined that resources {both in
land and the sea) are available opportunities at the household level in terms of ownership
and access. Household security of specific livelihood group is defined as adequale and
sustainable access to income and resources 10 meet basic needs including adequate access
to food, potable water, health Facilities, educational opportunities, housing, time for
community parficipation and social integration. Livelihood Security Model has been
developed to improve storm surge risk measurement at household level in coastal

commnunity.

This chapter will demonstrate a conceptual mode} for livelihood sccurity against siorm
surge with identification of livelihood security opticns, standard value of hvelihood
security indicators or security standard and other tools of security level assessment for
individual livelihood groups in the coastal part of Bangladesh.



36

52. The Model Concept

As shown in the figure 5.1, there are three major elements in coastal livelihood secunty
model: contex1, Hvelihood system and strategy and liveliheod security outcomes.
Contexiual factors place the houschold and community into a sitvated perspeclive. The
present model has been constructed to identify the insecurity and risk of coamal people
due 1o storm surge hazard. At that sense sterm surge and ils destructive actions has been
defined as the key contextual faclor affecting livelihoods.

Livelibood Secarity
Indicators I
Chodce ol Acnies
Tluezhold
Natueal Ability, md Asasiess vaine
capild Accese aund Facklys of
— Iicome secunly
capita Prodncton wicators
Sacal ‘ HOUSEHOLD
caperd Feraction
Pinsical and
Tustabntyonal
capual
Livelihood
].i(l: oastal Coastal Livelihood System Semnt;. Security
eSOUTCAS : Analvsis

Fig 5.1: Concept of “Livelihood Security Model” for storm surge hazard for coastal area
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The coastal livelihood system and stockholders has been presented as one of the basic
element of the model. It has been defined as the subject of vulnerability in that certain
study field. In thai porlion of the model, the affected party i.e. the coastal livelihood
groups have been introduced including their household activilies, resources and
strategies, At the level of livellhood strategy, the aim of the analysis was to undersiand
the typical levels of human, social, economic and natural capital that are possessed by
different types of households, and the nature of production, income and exchaenge
activities on which storm surge affects more. That pari has been designed Lo develop the
household base livelihood security indicaiors which are the analytical input of the model.
According to the conceptual model, lhe numerical valuation of he coastal livelihood
system, sub-system and the status of livelihood groups have been occurred by calculaling
selective indicators with specific unit. The livelihood security index for household has
been measured by comparing the value of indicators against their standard limits. Finally
consumption aclivities for each household have been summarized in terms of the

livelihood security outcomes status for different options of household security.

%.2.1, Storm surge: the background issue

For 1the model description, as the exogenous faclor the storm surge study has been gotien
logical atlention and from that continuity, it has been found that 40% of storm surges tha
occur lhroughout the globe affect Bangladesh. It also has been reviewed thal almost 10%
area of the Bangladesh is vulnerable to cyclonic and surge hazard (BUET-BIDS, 1993).
Storms surges cause preat sufferings o coastal people and their livelihood sysiem in
Bangladesh.

In Bangladesh, cyclones generally take place either ai Apnl-May or Seplember-
December. Most of the damage has occurred in the coastal regions of Khulna, Bagerhat,
Shalkhira, Pamakhali, Barisal, Noakhali Cox’s bazaar and Chittagong and the offshore
islands of Bhola, Hatiya, Sandwip, Manpura, Kutubdia, Maheshkhali, Nijhum Dwip, Urir
Char and other newly formed islands. Astronomical tides in combination with cyclonic
surpes lead 1o higher waler levels and hence severe flooding. Surge-heights increase with
the increase of wind speed. Storm winds move at speed of up to 240Km/h and caused
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widespread damage (Kabir, af o, 2007). The most destructive elemeni, however, is the
surge caused by a large mass of waler at and around the storm center accurnulsling in a
mound higher than normal sea level and progressing with the storm as a wind driven
storm surge. In Lhe most case, the main risk factors have been defined as the frequency of
surge in pariicular area, the tidal condition during surge, surge height and finally the
duration of surge occurs. All those factors control the range of damages ms well as
sufferings of the people and that indicate the security level of certain livelihood sysiem of
the area. From this study, it has also been found that the frequently increasing rate of
slorm surge during recent years change that vulnerability rale tremendously and caused
insecurity to coaslal people and their living.

5.2.2. Comsial livelihood system

Coastal Livelthood Systemn has been defined aronnd a household's livelihood strategy; the
household members, the assets and resources to which they have access, as well as their
arcess o informaltion or to influsnce others and their ability to claim from relatives, the
siale or others aclors. Production and income activities have been means o improving
livelihoods and not an end in them. In this study, coasial livelihood system has been
analyzed to evaluate what changes would be taking place in the marginal livelihood
systems during storm surge nisk. It alse has been monitored (focusing on the production
and consumption processes and assets of households including the status of its members)

for the better and sustainable measure of that shocks.

4 Livelihood resources

According to DFID livelihood asset model, each tivelihood group has five types of assets
~ (i) Natural assets, {ii) Financial assets, (iii} Human assets, {iv) Physical and institutional
agsets, and (v) Social assets (Islam,2004 ). The dependency of livelihood on these assets
defines the vulnembility of livelihood In this point of view, the selected livelihood
groups in this study have chamcterized by their dependency on the local resources with

reletion 1o their main source of production, income and saving syslem. Farmers, Marine
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Fishers, Fry collector and Salt farmer are directly dependent to nemural land and water
resources, whereas the daily wage group iz indireclly dependent on natural resources.
Culture fisher and dry fisher groups are dependent on natural resources with some
anthropogenic initiatives. 1t was observed that all livelihood groups put importance on
their natural assets according to their economic and social needs. Among the natural
assets, farmers and wage labors put the higher priority on egriculture land whereas
fishermen emphasized on fish and water bodies. Some livelihood assets vary with
geographical variation and culinral settings. For instance, shrimp farming and forest
resource extraction are prominent in Satkhira region whereas salt farming and dry fish is
prominent in some places of Cox’s bazar region. Furthermore, agriculture land and
fisheries are the main assets that govern Lhe economy of the region. Therefore, impact of
storm surge on agricufture and fisherdes would define the impact on each livelihood
group directly or indirectly in Bangladesh coast.

% Concerned sectors for coastal livelihood security
As lhe indicator framework is to assess the security level against impacts on Lhe resources
due to storm surge in certain coastal area, the key affected sectors of livelihood system

are the main concern-

a. Natwral System: Natural disaster

b River vepetation efc.

¢. Howusehold Population size

g  Access and ownership

e. Rate of Income and savings

f.  Literacy rate and personal skifl

g Health care and Medical facilities

h. Women activilies

i Institutional gct and Public Awareness

j. Water Supply and Safety




60

k. Sanitation facitities
\. Housing Infrastructure

m. Protection, Shelter and mitigation measure

n.  Instimutiongd and Organizational support

Different criteria and actions relaled to coastal livelihood system and its sub-syslems
have been considered to form the security indication tools for he certain community due
to that specific issue, In the model formation procedure, those types of tools have been
used as the input data of the model.

5.23. Livelihood security indicators: model input datn

A conceptual livelihood security inodel for coastal people has been developed depending
on some indicators, as lools to assess the impacis of natural hazard on livelihood of
coasial community and ils management policies. So it was needed to describe an
approach for (he identification of suitable indicators, by linking with the research
objectives and revised livelihood structure in the relevant area

+ Development of ap indicator framework

Development of livelihood security indicators has been performed through the specific
understanding of the coastal livelihood varelies and livelihood system which always
walk with risk of storm surge. The informalion of previous destructive actions of storm
surge issue of the specific area has been considered for vulnerability assessment of the
defined livelihpod groups in coastal area of Bangladesh in which household members
engage in a host of activilies to earn their living based on its assets (ownership and/ or
access), Livelihood security indicators have been formed as the functional unit of the
¢oaslal livelihood system includes the physical and socio-economic and environmenial
pari of the syslem. For this study the concem livelihood system has been expressed as the
affected area due to storm surge hazard in ¢oaslal districis. So the sel of indicators has
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been defined to represent the function of storm surge issues and different types of coastal
vulnerabilities and opportunities for different livelihood groups in certain area of coast.
Livelihood security indicators for livelihood groups have been developed based on areas
in which they live, observed living status, their individual access to local resources and
their capacity 1o prevent, prepare for or respond to the shock of storm surge. The safety of
unique resources such as the Sundarbans, the shnimp fields, the manine ecosysiem and
huge numbers of river and channels in the study area has been major concem in indicalor
development. Secondary information has been used to form the link between livelihood
indicator and livelihood security indicator for storm surge hazard of the community:

Actually indicators have been developed by the secondary and primary inforrmation
related to the storm surge issne. The storm surges act destmuctively on Lhe household
practices, household properties and other process o live, The hazards also hit all social
and institutional facilities of special livelihood groups of Bangladesh coast. Indicators for
1he security of coaslal livelihoods against storm surge in BD coast have been identified
from diferent dimensions of livelihood capitals and livelihood gystem of that
community. Under difTerent livelihood capital and relevant action such as natural capital,
social capilal, economic capital and physical or institutional capital, indicators have been
defined with specific unit of measurement. Each indicator has been defined depending on
specific reason. [t has been Ilried to show relative, reliable, representative and logical

cause behind each one.

A sel of indicalors (Shown in Table 5.1.) has been formed based on secondary
information and information from general field observation of 1he selected coastal area.
Some data have been collected from coaslal managemer repor! froin national level
research work (WARPO and others). Initially the indicators have been armanged on Lhe
basis of livelihood asset or capilal of household living.



Table 5.1, An indicator framework for coastal livelihoods against slomm surge.
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Natural Capital

No. Background Criteria Indicator Unit

1. | Possibility of occurring siorm surge within | Frequency of Storm surge Binary
each year (lrregular/regular)

2. | Coincidence of the storms’ passes with high | Storm surge Period (Low tide/ high
or low tides wouid tend to increase or tide) Binary
moxlerate the damage.

3. | Tidal action tums to sutge when it crosses | Surge height from mean sea level Binary
the normal scenario or becomes up lo Mean | (Low/High})
Sea Level .

4. | The mate of damages depends on how much | Duration of storm surge (Short Binary
time storm surge stay or act over the area lerm/ long term}

5. | Vegetation would be & great and natural Rate of vegetation around the area %
protection against storm surge

6. | Production would be seasonal or over the Time frame for resource collection/ | Month
vear. The production period is important for | production 5
security

7. | Condition and management capacity of Performance of natural drainage %
Rivers, canals (khal) can control the surge system
action and leve!

8. | Natural or anthropegenic activities may act | Possible impsovement of resource in | %
against loss and improve the resource each year
capacity

9, | Coastal people having multiple-opporiunity | Access to alternative resource base No.
depending on number of resources in the
locality.

10. | Supply of energy is not available in rurai | Access to energy/fuel supply %
part of coast.

Financial Capital

No. Backeround Criteria Indicator Unit

11. % of
People have scope to earn from livestock, Household production TIL
poultry, vegetable pardening or others.

12. | Access or ownership of production that Ownership on production %%
means how much /share of product they have
owned.

13. | If a household having food product more Scope of food storage Binary
than their normal demand, they can store it
for future.

14, | If housechold can save any from their regular | Rate of saving % of
income, it must be effective to face the risk. TI
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15. | Type of saving system or easy access to Reliability of saving system { Yes/No)
saving system make confidence of HH. Binary

16. | It is an effective economic opportunity for Access of women o economic %o
HH and skilled women do better for their activities
family.

17. | Economic activities except the fixed living Scope of alternative economie Binary
option give confidence to face the shock. aclivities

18. | Easy loan access from govt. or other | Access to financial lean (Yes/ No) Binary
organizations keep up their capacity to face
certain risk

19. | If people have any access to eam from | Portion of HH incoms earned from %
outside of the surge prone area, it shows an | rest of the couniry
option of HH safety.

Human Capital

No. Background Criteria Indicator Unit

20. | Literate people are able to protect | Rate of education/literacy %
themselves from risk

21, | Idea of primary treatmeni must be needed | Knowledge on first aid Yo
during disaster

22. | Information availability on storm surpe | Knowledge on storm surge risk %
action and protection initiatives help to keep
safety

23. | If it is possible to communicate with nearest | Access Lo nearest district town Binary
town (Time and Distance basis), it gives | (YesaNo)
some living facilities.

24, | Physical ireatment facilities is essential to | Access to doctor service (No. of No.
face the certain risk doctor / 100 Household)

25. | Physically and mentally fit people can safe | HH Population having training on %
their family and properties Surge protection

26. | Active people can move to shelter and it | Active population of HH
may easy o adopt in Lhe situation.

Ya

27. | Active and skilled people are aware and take | Response to early warning system %
initiatives to fight with hazard.

28. | People shounid be willing to adjust with the | Response to adaptation technology %
prolection techniques.

29. | People of other side of the country are safe | Rate of out migration of HH member | %
from Lhe risk. It is an altemnative option of
HH development.

7o » 'L?DJ




Physical / Infrastructural Capital

No. Background Criteria Indicator Unit
30, | The safety of house infrastructure depends | Safe housing infrastructure/ condition | %
on building materials and placement.
31, | Availability of medicine, treatment and | Performance of hospital /Health Scale
service from the authority. center
32. | Number of cyclone shelter, distance from | Performance offaccess to cyclone
house and condition of cyclone center and | shelter %
others.
33. | Available source of water and possible | Availability of drinking water (Safe | %o
guality. water)
34, ! Sanitation structure and awarenegss. Sanitation facilities %o
35. | Communication system with the rest of the | Access of media connection / Radio | %
couniry. { TV/ Cell phone
36. | Constructed and well conditioned road. Availability of paved road %
37. | Quality and quantity of transport, Transportation facilities %o
38. | No. or length of polder or other protection
structures Part of area under protection structure | %
39. | Present condition of polder or other | Fitness of protection structure %
protection structures
Social Capital
No. Background Criteris Indicator Unit
40. | Weather news collection and serve to the | Performance of weather forecasting | Scale
people actively
41 | Local community cooperation may the most | Community participation practice
important help to face the shock. Yo
42 | Help from Govt. and Govt. organizations Agctiveness of local GO Scale
43 | Help from NGO’s Interrclationship with NGO Scale
44 | Social safety and awareness Performance social law and Scale
regulation
45 | Political activities and help from political | Political influence on social group/ Binary
group committee{ Yes/No}
46 | Activity and responsibility of local Govt. | Performance of local disaster Scale
and powetful stakeholders management committee
47 | Sacial community of the dwellers Activeness of social organization of | %
fivelihood groups
48 | Activities or workshop from different organy Awareness program on protection No.

specially Govt.

measure {No./Y)

Source : Field study 2008-2009.
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In indicaior development process for the livelihood assels or resources in coastal zone
have been classified based on reviewed literatures and field survey data. The camponenis
of those assets base have been focused approaching the importance of parlicular products
for individual household. Through this continuity the concem seclors for storm surge
vulnerability were marine ecosystem and land use, peoples live and living, production
systern and extraclive activities, water availability and quality, economic, social and
institulions performances etc. The observation showed that the household security must
have dependence on the ownership and accessibility to the assels, enlitlements and
resources provides a household with Lhe basic infrastructure to make choices, which were
translated inio livelihood activities of community people.

The approach of livelihcod security indicators development has expressed as most
relevani idea from the perspective of the security assessment for livelihood groups &l the
study area. The indicalor framewark has been formed with 46 individual indicaters which
should represent the stale of the resources and opportunilies in certain environment and
the form of differem sub-systemn and system on which their livelihoods depend.

5.2.4. Livelihood security standard for coastal people

Livelihood security should be meagured by proper judgment of the define situation. So
the livelihood security approach due (o storm surge  has been construcied through the
idea of a comparative study between the vulnerable coastal livelthood systems and the
expected safety of living in the coaslal zone of Bangladesh.

The livelihood security standard has been defined from the standard value of all
livelihood security indicalors. The standard values have been shown by collected data
through a local FGD (Focus Group Discussion) programme in each defined thana. The
developed indicator framework has been discussed to the paricipanis. Some example
values such ag rate of income savings, rale of literacy, heaith facilities eic. have also been
explained for their idea development. Those ¢xample values have been collected from the
national census {(Populalion census 2001) and published data from local government
authority. The standard value for individual indicators {Table 5.2.) has been developed by



using the participants’ opinions, expectations and demands in different sector of coastal
tivelihood system due to risk of siorm surge. Finally those values have been calculaied
about lhe certain situation

from combined dala of FGDs and rescarchers’ perceplions

with help of local area concerm.

Table 5.2. Standard value of indicators.

Capital Indicator Unii Standard
Frequency of Storm surge {Irregular/regular) | Binary ]
Storm surge Period (Low tide/ high tide)

Binary 1

Surge  height from mean sea level
{low/high) Binary t
Duration of storm surge (Short term/ long | Binary
term) 1
Rate of vegetation around the arca % 25
Time frame for resource collection/

Natural production Months 12
Performance of natural drainage system Yo 80
Rate of possible resource  quality
improvement Yo 30
Access to alternative resource base No. 3
Available energy /fuel supply % 90
Homestead production % of TI 40
Ownership on main production or income Yo 75
Scope of food storage (Yes/No) Binary 1
Rate of saving % of Tl 25
Reliability of saving sysiem Binary 1

Financiai | Access of women to economic activities %o 50
Scope of alternative economic Binary 1
activities(Yes/No)
Access to financial loan{Yes/No} Binary 1
Portion of HH income earned from rest of the
country Yo 20
Rate of education/literacy Yo 80
Knowledge on first aid % 70

H Knowledge on_storm surge risk %o 80

uman — -

Access to nearest district town {Yes/No) Binary 1
Acoess to doctor service (No. of doctor / 50
Household} No. 2
HH Population having training on Surge
protection % 50
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Active population of HH o 50
Response to early warning sysiem % 63
Response to adaptation technology %o 75
Rate of out migration of HH member %o 10
Safe housing infrastructure/ condition % &0
Performance of hospital /Health center Scale 3
Performance offaccess to cyclone shelter Y )
. Availability of drinking water (Safe water) | % 90
Physieall | Sanitation facilities % 90
Institutional | Access of Radio/TV/ Cell phone % 75
Availability of paved road %o 60
Transportation facilities % 60
Part of area under protection structure % 80
Fitness of protection structure Yo 80
Performance of weather forecasting Scale 3
Community participation practice % 80
Activengss of local GO Scale 2
[nterrelationship with NGO Scale 2
Performance social law and regulation Scale 2
Social Pnlitic_al influence on social group/ '
committee(Yes/No} Binary 1
Performance of local disaster management
cornmities Scale 2
Activeness of social organization of .
livelihood groups Ya 80
Awareness program on protection imeasure
(MNo./Y) No. 2

Source: Literature review and Field study 2008-2009.

The table shows the standard value of individual security indicaiors for coastal
livelihoods to face Lhe risk of siorm surge in Bangladesh. The valoe units are as same as
the define indicalor framework. The slandard values have been calculated considering the

situarion of tolal study area. This measurement has been used as a main parameter of Lthe

Modei.
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5.3. Livelihood Security Options

Coastal people are generally well known to the vulnerability of their livelihood system
due to storm surge. The present field study noticed that most of them take it as a usual
phenomenon in their area of living. Coastal community treats it as their part of life and
lries to survive from their individual pesition of living opportunity. However with the
trend of climate change and present increasing iniensity of ropical cyclone, the reality of
the storm surge vulnemabilities is likely to grow rapidly in Bangladesh coast. These
changes affect (he assels and securities of life and thus affect people’s well-being. This
study analyzed the vulnerabilities in relation Lo the essential well-being in livelihood
systern and related securities, which are identified to be: food; waler; income; health and
personal safety; and safety of properties. So the concepl of livelihood security of coasial
people has been defined by the lightighted security options from their individual
livelihood perspectives.

Food secuority

Food security depends on such imerrelated issues as: crop production; crop loss as well as
any type of product generation and its use, food avaiiahility; flow of income and family
size. The food security of difTerent livelihood groups has been demoted through Lheir
livelihood pattem and types of resources in cerlain coaslal area. Within the coastal
livelihood system the household productivity, demand, siorage, income and purchasing
ahility in food allocation and distribution was evident. The study denoted that storm surge
caused great damage in quality food supply lo the corstal root level people for lasi few
years in cemtain area. In that time storm surge look place in post or pre monsoen lime of
the year and caused damage to most of the Amon and Boro field of the affected area Tt
washed the shrimp field and destroyed forest resources. People of the study area stated
that in surge period they had minimum scope to store or collect food. So, Lhey ate less
and meals were of lower quality in surge time. Because of the losses of resources and
lack of preventive actions, the coaslal ¢community suffered much and subslantially
became more vulnerable for the unavailability of food produci.
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Income securily

Income is the most importam functional element in the basic livelihood sysiem. The
houschold income of coasial livelihood groups depends on their access to natural
resources, related activilies, production, collection and supply of different types of
product. This study discussed Lhe income sources and opportunities of different
livelihood groups. Each livelihood groups were defined by some specific oplions and
income dimension. But it also stated that slorm surge of recent years cansed great loss 1o
coaslal resources, The loss of housechold assets, e.g., the loss of crop, cattle and poultry as
well as damage in common resource base impacted the income security of both men and
women. The storm gurpe in coaslal environment reduced agricultural production.
According 1o public statement coastal surge changed land use pattern thal makes
uncertainty in income sector of people. Slorm surge destroyed forest flora and fauna. It
ruled restriction to marine resources. Both of Lhe coastal asset were the main income

gource of several livelihood groups in the define area

Health and personal secarity

In the coaslal areas both men and women are living in a poor health status. Poverty,
frequency of natural disasiers, water polfution, lack of health and sanilation facilities,
lack of awareness and superstiions are major faciors behind health insecurity. This study
found ithat there was a significant problem associated with the storm surge hazard in
certain coast of Bangladesh during last storm surge. When storm surge took place most of
the people needed shelter but they didn’t s0. Lot of people was injured. Numbers of
people were in life risk. Old inen, wownen and children were in great danger. Women
suffered more. Primary medical treatment and hospital facilities were not sufficier in the
selective area. People died for jack of proper treatment and communicalion faciiities.
This survey found that due o storm surge coastal rivers and oher waler bodies were
washed out by sea water and high dose of salinity caused large damage in fisheries. The
development of aquacuiture in ¢erlain coastal areas becamne in sk and salinity caused
loss to adjacent agricutural land. All of Lhese changes have tended to reduce the carrying
capacity of the coastal environment, thus reducing Lhe benefits of wild harvesting and
making the livelihoods of 1the ever increasing poor more difficult to suslain,
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Security of house and property

The importar components of this security approach are house materials, product storage
capacity, communication and quick response. The prevailing lack of awareness,
communication and waming system causes a decline in resources and toss of assets. As a
resuli, there occur much threat over resources and men face the nsk of destroying
household properties and also decrease access to common resource base. This study
notified that people of different livelihood groups lost their all properties during the
disaster period because they were not alert to the waming. According to people concept,
the last storm surge period the major losses were in cerlain livelihood activities such as
fishing &t sea. From the community research it was found that the loss of assets as a
consequence of storm surge {e.g. house, pouliry, and cafile} and their timited resilience Lo
such disasters, affect marine resource base livelihood group and daily wage group
profoundly. However, at the time of a storm surge and afterwards, people face severe
hygiene and sanitation difficulties along with a lack of food, income and secure shelter.
In case of a storm surge threats people Iry Lo get information from their neighborhood, go
far to see the Bag or lislen to the radio for storm surge waming. During the slorm surge
they go to a cyclone shelter (if available) and afterwards they do whal they can to regain
the loss of assets. The impacts of slorm surge on livelihood groups vary according to their

resources, activities and options.

Water security

In coastal arcas, the availability of safe drinking water has been memtioned as one of the
major problems. This holds true for both the dry and the wet season and especially for
storm surge period. The study described that most of the people used community tube
well and some of them took pond water for domestic use. When storm surge took place, it
was difficult 10 find fresh waler in the both sourees. So lack of potable water affects the
men and women differently. According to the public slalement, women faced more
difficulties in waler fetching, fulfilling domestic tasks, bathing and maint@ining
reproductive hygiene and sanitation. For lack of sufficient non saline water the normal

activities were stopped and livelihood sysiem of various groups was in great risk.
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5.4. Seleetion of Indicator for Individual Secority

The indicator framework has been distribuied into different security aspects according to
their response and logical application to (hat seclor of livelihood security. Indicators have
been selecled finally by using Multi Criteria Decision Making method specifically
defined as Analytical Hierarchy Process (AHP). In the following method primarily
developed indicalors of each capital groups have been analyzed individually to select the
appropriate indicator for relevant sector of livelihood security.

In this study, the AHP has been used for alternative indicalers under individual capital.
For exampie, when AHP has been used for natural capital base indicators, it formed a
nine by nine {9 x 9) priority mairix for pair wise comparison of alternatives (Individual
Indicator). The priorities of alternative indicalor have been fixed base on FGD

parlicipants’ opinions md present coastal livelihood research study in that specific area.

The indicators of other capital base have also been selected by following same method of
decision making according to their weight of relative response. The defined five
livelihood security aspects have been used as basic ¢riteria of indicators which are
measurable, achievable, utile, flexible and acceplable from the specific poiml of security
aspect, Those have been clarified to justify the sensitivity or reliability of developed
indicators to the specific aspect. The same method has been used to select security aspect
of indicator 5 under each livelihood capital.

Table 5.3. Selected indicators for individual household security options.

Endicator Secarity
Food Income | Health | Hoose Water

and and

Pernonal | propertics
Frequency of Storm surge (Irregular/regular) + Xl Xl A A

Naturaj | SO surge Period (Low tide/ high tide) N N z N N

Surge height from mean sea level (Low/High) | + o Al *q' +
Duration of storm surge (Short term/ long | o A\ A +
term)
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Rate of vegetation around the area A A d f
Time frame for resource collection/ production o +
Pecformance of natural drainage system ¥ v |
Rate of possible resource quality improvement ] -
Access to aliemative rescurce base A v v v ¥
Access to energy/fuel supply v, v ] o
Hemestead production ) 4 4 | Y
Crwnershap on main production or income 4 | d y ¥
Scope of food storage (Y esMo) ) )
Rate of saving ¥ ¥ v ¥ v
2:;;::1“ | Reliability of spving system A A A + ¥
Access of women to economic activities A f ¥
Scope of alternative ecomomic activities{Yes/No) | + - o
Access to financial Toan(YesNo} Nl o A ~.f o
Portion of HH income eamed from rest of the " ¥ ¥
country
Rate of education/literncy A o i ! v
Knowledge on first 2id y v N
Krowledge on storm surge risk 4 § Y ) Y
Human
Capital Access to nearest district own (Yes/No) A +f +f of A
Access o doctor service (No. of doctor / 4 A
S0Household)
HH Populaticn having training on Surge Y 4 A ! A
pratection
Active population of HH 3 3 4 i \r
Respons= to early warming systan ) ) 1».|' ! 4
Response to adaptation technology 1’ A 4 A 3
{ A
Bate of cut migration of HH member
Physical/ Safe housing infrastructuref condition J v A ¥ 'J
Infrastructu Performance of haspital /Health center J f

ral Capital
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Availability of drinldng water (Safe water) f ¥

Sanitation facilities y ]

Access of Radio/TV/ Cell phone N ¥ "

Availability of paved road " J

Transportation facilities Y N A N

Average area with protection structure v i

Fitness of protection simcmre A ] N]

Performance of weather forecasting y N 4 ]

Commmmity participation practice ¥ Y ¥ v

Activensss of local GO v + o ¥

Imerrelationship with NGO 4 o ¥ ¥
g::i;'ll Performance social law and regulalion +f A

Political influence on social group! ¥ v v

committee{Yes/No)

Performance of local disaster manapement N o N y

committes

Activeness of social organization of livelihood

Eroups A Xl i A

AWwargnesg program on profection measure

(No./Y) N v J J

Source: Field survey 2008-09.
it sign shows the selection of indicator for individual security option.

An estimated priority weight of individual indicetor has been found from AHP
application for each security aspects. Now, Indicators having higher weight under that
specific security aspect have been selected. This method has been used for every division
of livelihood security indicator, Table 3.3. shows the weighted indicalors or response of
indicators to different security options. The livelithood security Model has been developed
by following the selected frame of coaslal livelthood indicators.




74

5.5, Livelihood Security Model

The livelihood security model has been developed base on an indicator framework which
is (he representative of coastal household security ¢rileria against the storm surge hazard.
The analytical model has been shown as the form of livelihood security index where ihe

required input paramelers would be shown as follows-

Table 8.4. Paramelers nsed in construcled model.

Parameters Unit Denoted by
Measured /Present Value of Individual Indicator Specific unit I,
Standard Value of Individual Indicator Specific unit I
Difference between present value of indicator and %o Ia
standard value of individual indicator.

s Livelihood Security Index

Step 1: Two types of value for each selected indicalors have been calculaled through
analyzing some secondary daa, FGD and household interview data in the selected coastal
area. Then the compamative security value foe selected indicator have been invenled

individually under different security aspects by using the equalion-

I Ta i = {ﬂp' LY {Ip+ Is)}*lﬂﬂ 1.

Here,

I, = Present value of individual indicator

I, = Standard value of individual indicator

Is = Percentage of unit difference hetween present value of indicator and standard value

of individual indicator.

Step 2: The security score of individoal indicator has been found by a defined scabing
becanse I; represems two altemnative directions i, either positive {+) or negative (-).
Here, the positive direction shows security and negmive direction shows insecurity.
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Table 5.5. Security scoring system.

Positive 13 = Security Negative I = Insecurity
Security score (X) {H)Value range (%) | Insecurity score (Y) (-)Value
range (%)
+ a0 - 30 - 0 - 30
+ + 31 - 60 -- 31 - 60
+++ 61 - Above --- 61 - Above

Here, X= Security score for individual indicator.

Y = Insecurity score for individual indicator.

Step 3: Each individual indicalor has been shown sensitive to different secunity aspects.
The security index of a household for single aspect can be caleniated by the following

formula:

It
SIi = {ZX” / Mj}* 100 1.

Where,

STj= Security index under jth individual aspect;

Xij = Positive score of ith indicalors under jth aspect;

The value of X for different indicator (=i to n) has been calculsted by counting the
numbers of positive (1) signs.

n= Number of individual indicators sensitive for individual aspect.

M; = Maximum poasible score of total indicators under jth aspect.

i = Different security aspects.

Security of household {in percentage) for individual livelihood security aspect at risk of
siorm surge in define coast of Bangladesh has been measured by solving the formula.
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Now, The over all livelihood security in household level of coasial community for the
issue (storm surge) has been defined through combining the security of every denoted
security aspects. The composile security index consisting of different aspecls has been
expressed as follows:

N
SI=Y SIyN IiL.

i=1
Where;

S1= Composite livelihood security index of a household in percentage;
N= Number of seciirity aspecis considered in Lhe composite index;

¢« Model Ountput

Finally the livelihood security model for household in the coast has been formed
conceptually and physically using the above index. The model will provide a result by
defining the livelihood security level of individual coastal livelibood groups Lo face the
storm surge risk in coastal Bangladesh.

%.,6. Model Use for Livelihood Securily Assessment

For measuring the livelihood Security of coastal people due to siorm surge effect through
the model, Lhe steps to be followed are:

<+ To enter the standard limit of security indicators as the threshold value for model
application;

# To enter the present value of indicalors calculated from survey o households of
different livelihood groups;

% To calculate the security score (Step 1) for each indicators according Lo their

response to different security oplions;

To calculate the security level under each security aspect through Step 2;

L
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% To calculate the overall security levet of different livelihood groups for storm
surge hazard in coastal area;

The Model must be applied for individual affairs of different coastal livelihood groups.

5.7. Summary

The model would be applicable depending on the sensitivity of developed indicators and
their appropriate priotity analysis. The Model would become more logical if the standard
value of indicalors have been collected from national statistics. From the modeling study,
it can be concluded that the model can piay a vital role in coastal resource management

and tivelihood development program due to storm surge hazard.



CHAPTER SIX
COASTAL LIVELIHOOD SYSTEM ANALYSIS

6.1. Intreduction

Bangladesh is a densely populated but small country having a unique coastal topography.
The largest mangroves (Sundarban), the longest sandy beach, a resourceful coral istand
efc. make that coast as the area of multiple opportunities. But at the same time, the
coaslal area of Bangladesh is in great risk of slorm surge hazard (Flood and some others
also roughly active here) during pre monsoonal and post monsoonal period in every year.
Storm surges generally caused by tropical cyclonic action in a typical geological settings.
The regular frequencies of storm surge occnrrences have been seen in current years. The
coastal people as well as their resource base livelihood syslem are in a dangercus
situation due to continuous surge effects. This chapter will generate a scene of group wise
coastal livelihood systemns which have been identified as in great risk of storm surge.

6.2, Coastal Livelihood System with Storm Surge Risk

Storm surges cause serious problems in the livelihood sysiem of the community living in
coastal part of Bangladesh. Conducting survey in the study area, several livelibood
situations and different degrees of their sufferings have been discovered. The storm surge
risks have become visible consequences for Bangladesh coest. Storm surge would be a
serious Lhreat 1o the total livelihood system which has been found as a combination of
different resource base sub-systems —

4 MNatural sub-system
v Component of marine ecosystem

Component of terrestrial ecosystem
Forest area

River systermn
Land use pattern

NN G

Production season



4 Financial sub-system

LN U SN

v

Productivity / income generation
Access and ownership
Savings and saving system

Women empowerment

Multiple financial opportunity- Poultry, Liveslock etc.

Financial loan access

% Human sub-systemn

v
¥
v
v
v

Literacy rate

Persomal skill / Knowledpe

Health care

Supporiive services and technology

Awareness to risk protection or mitigation

< Physical / Infrastructural sub-system

v
v
v
v
v

Population size and quality
Housing Infrastructure

Sheller / Protection structure
Insritutional act

Waier Supply /Sanitation facilities

% Social sub-system

v
+

Community Act

Performance of social or ather organizations etc.

6.2.1. Storm surge risks for security of coastal livelihood

79

The study found that about %% of cyclone casuvalties are caused by siorm surge. More

than one severe cyclonic storm hit Bangladesh coast every year and (he accompanying
surge can reach as far as 200 km inland (BUET,2008). Those storms usually form in the
south east portion of the Bay of Bengal, move in a northerly or north-weslerly direction

and often turn north-easterly or easterly lowards the east coast of Lhe country. It has found

(hat about 9 strong and moderate range storm surges look place in our coast wichin last
twenty years in which most devastating actions have been estimated during 1988, 1991,
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2007(SIDR) and finally 2009 (AILA). Cyclone SIDR wns bomn in Bay of Bengal on 11%,
November, 2007 and disappeared on 17%, [t landed on around 18:30 of November 15% a1
almost the same place as the ¢cyclone in 1970 had 1andfall as seen in Fig 6.1,

1 1 T

[ I O O T O O

Fig.6.1. Courses of recent major cyclones, (Source: 1WM, 2008).

This Fig. shows the path woy of major cyclones to Bangladesh coast except BULI (2008)
and AILA (2009), because thase are the most recent one, The secondary dala shows that
maximum wind speed of SIDR wns 69m/s (250 km/h, averzge for one minute), and the
lowesl stmospheric pressure was 944hPa  where the maximum inundation height of the
surge wns 9.6m (the inundation depth 6.5m) in the cosstal orea (JSCE, 2008). In past
dota, the ¢cyclone in 1991, which is known as the stronges cyclone 1o cause abow 140
thousand frwlitics, recorded the maximum wind speed 72m/s (260 kmv/h); the avernge
surge height was 6.50 m and the lowest atmospheric pressure 898hPa on 2%1h April, The
cyclonc at 1988 took place sl SW coast hoving atmospheric pressure 966hPa and the
recorded maximum wind specd was about 71m/s (205 km/h) with averape surge height
5.50 on 12th November (BBS, 2002). The cyclonic storm surge SIDR mainly hit the
entire cities of Patuakhali, Barguna and Jhalokati Districts over § meters (16 R) heigh
tide. Abown a quarter of the world heritage Sunderbans (Bagerhat site) were demaged.
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The present study has been conducted partialiy (Shatkhira) on the direct path of 1he recent
eyclone AILA. The storm surge of 1988 also directly hit thai district of south west coast,
Omn the other hand storm surges of 1991, 1997 were more destructive for the study area in
Cox’s bazaar, The study has shown that the risk of storm surge and ils rate of damage
genenally depend on some faclors {Table 6.1} or charactenistics.

Table 6.1: The statistics of storm surges in Lhe coast of Bangladesh within last few years.

Year Month | Ave.Wind Ave, Duration ; Main Affected area
Speed Surge (hrs)
(Km/hr) | Height
{Meter)

2009 May 100 4.5 10 South -west
2008 April 70 1.6 6 Central
2007 November 240 6.05 18 Central and South-west
1998 November 00 1.83 6 (Central and south-west
1998 May 150 214 6-8 South-east
1997 | September 150 2.44 ) South-east
1997 May 225 3.05 8 South-east
1995 November 210 2.58 12 South-east
1991 April 240 6.50 16 South -west
1988 | November 182 5.50 12 South-west

(Source: Banglapedia, (2008) web site; SEHD, 2002; Times online, 2007 and news
papers, 2007 & 2008).

Table 6.1. Shows characteristics of Slorm surge hazards occurred during last 20 years in
Bangladesh coast including their average crileria- The most desiructive slorm surges for
South east coast were at 1991, 1997 etc. where as storm surges of 1988, 2007 and finally
2009 caused a great damage in the Central and South west coast. In the span of litlle over
one and a half year 1wo major cyclones have struck Bangladesh, In November 2007 it
was cyclone SIDR- the meanest hurricane of all time, seen by the people of Bangtadesh,
which iook Lhe lives of more than thousand people. And now it is the infarnous cyclone
AILA. ATLA swept away many areas, which were still recovering from Lhe cyclone
SIDR.



The strength of storm surges depends on e speed of wind in the way of cytlone. Surge
height also depends on it. The ulimate losses due to those storm surges depended on
surge height and surge durstion. But it is also true that siorm surges are part of natural
system, so the security of coastal environment and people depends barely on the positive
performance of stakeholders and the authority. As the coasinl community ard their
livelihood patiern is the main party of sulTerings due to storm surge in that constal area of
Bongladesh, so primary daia was the main basis of storm surge risk prediclion and

livelthood security nasesyment in this study.

¥

Yo

Riak of storm surgs hazomnd in the coest
of Bangiadesh

Percontage of mspondernt (%)

Flp 6.2. Storm surge vulnemability/nisk prediction in study area
(Source: Field sarvey 2008)

Fig. 62. Reveals thm the people of the stdy area were concern about the situations and
their opinion defined the storm surges as o destructive issue for their life, resources and
living system in the coasL The level of storm surge risk is different in Ure defined study
sites. As for reason it is known thm whe arca of Cox's haznar is in higher Ntk zone
beconse of open sea shore but the area of Smikhire is in modemie risk zone for the
protection of Sundarbans {DMB, 2004). The people of study site in Sathkira said that
Sundarbans save them and their livelihood resources from Ban (Local ierm of Storm
Surge) and also act as o greal opportunity for their living.
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6.2.2. Natura] sub-system for security of coastal livelihoods

The natural sub-system of coastal livelihoods is mainly defined by the direct access to
both marine and terresirial resources and their combined acls in the total environment and
population, Sustainable management of livelihood resources in marginal level people
refers 1o sensible use of renewable natural wealth and matnienance of local ecosystems to
face the risk sclion of siorm surge. So that the security of resource base livelihood system
against storm surges are described by the performances of natural componerts of the
coast.
¢+ Resonrce bases

The study area encompassed a highly diverse and robust like coast and shoreline;
gcosystem of estuaries, islands and coral reef; char lands, deltaic plain, mangroves,
marine sysiem, etc. The aquatic systems include saline water, brackish water and fresh
waler while the land area of the zone includes mud flar, sandy beach, sand dunes, flat
lands and undulating termain. A large number of flora and feuna including their genetic
varieties supports this coastal ecosystermn, which in mm contribules to the marginal people

according to their livelihood vanation

Table 6.2: Natural resources for living of dilferent livelihood groups in coastal area.

Livelihood Resource alternatives
_Eroups

Farmer Agricultural crop land, Poultry and Livestock, Homestead garden,
Shrimp field, local forest, River eic,

Fisher Sea or marine ecosystem, River, Wet lands, Mangrove Fforest,
Shrimp field, Poultry and livestock

Wage Labor Poultry and Livestock, local forest etc.

Fry collector Sea or marine ecosystem, River, Wet lands, Mangrove forest,
Poultry and Livestock

Dry fisher Sea or marine ecosystems, River, Wet lands, Agricultural crop land,
Poultry and Livestock

Salt farmer Salt field, Shrimp field, Agricultural crop land, Poultry and
Livestock

Forest extractor | Mangrove forest, River, Poultry and Livestock, Sea or marine
ecosystem

Source: Field survey, 2008-2009.



Toble 6.2, Shows that the sccesses to different coastal resource base were not same for all
community members in the coasl Those varied eccording to their living sites and
livelihood categories. Genernlly coastml livelibood groups use some fixed resources that
are refated (o their main occupation. With that continuity, it also has been found thay the
livelihoods of both study sites contain almost same options with few exceptions. As an
cxample, Sundarhans is one of the rich resource bases in Sntkhima where Salt fields are

only in Cox's baznar district still mow.

s Performance of rivers and channels

Bangladesh is the country of thousand rivers and channels. The rivers come from
upstream of the country and run away to the Bay through the coasial area. With the main
river systemas, loi of tributaries, distribularies and channels are active here, The study sites
are nlso partially bounded by numbers of rivers and channels. The aclive river sysiem
would be the controller 10 the long term impacts of glorm surge to the land use pattern, 1f
the river and channels are flowing without any bamier, the surge water con not log over
the area. But the entire natural chonnels of the shdy arcs (Tributaries ond distributanies)
have lost their normal flow because of sedimentetion and man made barrier on them.

1] 1] 40 &0 [ ]
Mo porformance of rhver erstam )

L]

Fig-6.3. The performance of nanoal droinoge channels in the study site of the coas,
Source; Field survey, 2008-2009.
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Fig 6.3 revenls that in both study sites, there are numbers of river systerns and channels.
In Cox's bazasr aren the quantity of rivers and channels are not huge but their flow mate
and supportive performence make salisfaction to stockholders. The niver Bakkhali and
Moheskhnli channel act o vital role in their communications and business sectors and
drain ow the tidal or surge water to the Bay. But in the arca of Satkhira district the
quantitatively rich channel sysiem can not perform so because of anthropogenic actions
ard lack of management initatives.

+« Lanod ose pattern
Land usc pattern of an area is very much imporwnt for not only productivity but also for
protection and prevention from naturnl hazard.

Cox's bazar

g Agrifieid

B Shrimp fedd

O Vepetetion/ Social forest
0 Seit faid

- Wet lomnd

0O Shootkl mohal

o Battle eomres

O Other

Satkhimm

D Agrifield
m Shrimp fisdd
O Vepetatlornd Soclal fomat
O Sah fisid
mWet lond
0O Shootki monal
B Batile leswes
0 Other

Fig-6.4. The land use patiern of the study area. {Source: Survey 2008-2009)
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Fig 6.4. Shows the land use pattern of two different study sites in certain costal districts.
In Cox’s bazaar site the land use options are quantitalively higher than that of Saikhira
because of livelihood groups® diversified types and size. Most of the land is used as
shrimp field at Munshiganj in Satkhira but the marginal people have no direct access to
that field. Another large portion of that site is covered by Paddy field and a very few is
under the social forestry. At the present situation, excess salinity in soil and water reduces
the rate of vegelalion in certain area.

In Cox's bazaar, the shrimp field is also used ag salt field in winter season. There is some
special vegetation (Pine, Coconur ¢ic.) found near open sea which has a great role o
storm surge protection. Agricultural fields are used for rice, wheat, vegetable and
especially for Betel leaf production. To address the security measure the most concern
land use patiemn is vegetation. Fig 6.4. Shows the rate of vegetation at Satkhira is 18% of
the total land area which is slightly higher than that of Cox’s bazaar. The slatistics do not

inglude Sundarbans because it is out of the survey area.

+ Production

The category of products is dynamic in both sites according to the livelihood groups of
coastal area. Different livelihood groups produce or extract suitable producis from their
access to natural resources. The quality and quantity of production and withdrawal
depend on the conditiou of their alternative resource bases, the risk factors, the seasoual
variation and harvesting time (Fig-6.5) of (heir main products. Most of the coasial
production pattemns are seasonal and few are over the year. The annual rate of production
also depends on the use of improved or proper system, skilled application and damage
protection approaches against storm surge. The natural protectiou, improvement practice

{capacity lo recover the damage of resources) and Repeneration capacity are very
imporiant here.
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Fig-6.5. The gencral resource exploiting time frame of coastal livelihood groups.
(Source: Survey J008-2009).

Fig 6.5, shows thm all livelihood groups in coastal area are not fully active in production
all over the year. Most of them maintain their time frame based on types of products, land
use capacity, climatic conditions and others. Only wage Inbors work all over the year, But
other acts on their main cocupation through specific time. As for example, the peak time
of forest resource extraction in Sundarban is February to May. The people work there
about two to four months depending on wemther and other social risk. Most of the
agricultural products genemally grow two times in recemt year and ihe duration is about
four months in each session. The salt farming, fish drying, shrimp {ry collection cic. arc

sensonal work.

The production time has become imporinnt because the scasonal activities are in gres
riak. If any storm surge comes in an area and does great damapes to propertics and
pecesses, it needs initintives to gel immediate response &nd try to improve the shon falls
cadier.  The cfTects of storm surpes need comsiderable time and technical helps to
mitigntc the losses on natural resources and houschold capitals. The copacity of
livelihood groups to improve their production system and rate of product collection has
been shown in Fig 6.6.
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Fig- 6.6. The probable rate of regencration or reformation of resource base after storm
surge. {Source: Survey 2008-2009)

Fip 6.6. expresses the ability of different livelihood groups to recover from the losses due
1o slorm surges in their field of resource alternmives. The fishery sector is fully depends
on the quickly renewable marine biological system. The group of dry fisher and fry
collectors also depends on that source and recovers immediately. The farmer’s capacity
10 renewed their field and product is modcrotely high as it almost depends on various
natural or man made faclors. The access of forest extractors need compamtively long
time because there is some legal or policy restriction to forest resource extraction just
afler the damnges. The all naturol resource options also act directly or indirectly in the
field of financial sub-sysiem of livelihoods.

6.2.3. Finandal sub-system for constnl livelihood security
The [inancial livelihood sub-system of coastal community includes posscssion

{dispossession of cash amd items that are readily transformed imo cash. Few activitics that
brings cash and relative purpose have olso been perceived nt financiol capital such as
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income generation activities, savings /saving system, credit, insurance, production tools

and athers.

s Income vs expenditure

The coastal zone is relatively income poor in comparison Lo the rest of the country. With

some other reasons the frequent occurrence of natural disasters is one of Lhe most

important factors here, The coslal livelihood groups are in diversified status of income

because of their dynamic sources and opportunities.

Table 6.3: The alternative scopes of livelihood groups in the economic field of coasial

living system.

Livelihood Economic Activities Livelihood Group Economic Activities
Group
Farmer Agriculture Salt farmer Sait production
Fish/ Bhrimp /Fishing in river Agriculture/Shrimp
Pouliry & Livestock Emall business
Small business Fishing
Fisher Fishing in river and sea/ Shrimp Forest extractor Honey / Wax collaction
Small business/ Boatman Wood/Ghoolpata collection
Agriculture Fishing
Drying fish/ Salt Farming (Small Fry collection
scale}
Net servicing/ preparation Boat making/repairing
Boat preparation’ servicing Crab collection’ supply
Drying fish / Boaiing and fishing/ | Wage Agricaliure works/
Dry Fish marketing/ Small business (abor Vegetable farming
Labor in shrimp farm/
fisher Small indusiry/ Salt farm/
Fishing boat’ Construction
works! Wood works/
Shrimp &y  collection/  Crab Mechanic
Fry collector collection’ Labor in shrimp field and Labor in fish drying
agricultural field
Small business/ Dry fish
Businessf Crab business

(Source: Survey 2008-2009)




Table 6.3, shows the possible alternotive economic activities including main occupation
of each vulnerable livelibood groups in the coastal zone, The financial process of farmers
usually concemtrated (o land and water resource based sctivities such as ogriculture,
fisheries, =alt furming, etc. Similarly fishermen are engaged mainly in fisheries,
agriculture, fish related business, salt farming. etc. The economic ectivities of wage
labors are more diversified than other groups, although most of them are engaged in
ggriculture works. Woman are usunlly engaged in houschold based works like homestead
gardening, poultry and livestock farming, comage industry, small business, fish fry
coliection, cic. The storm surge eon make grem loss &t any time in Bangledesh const and
it is not possible to avoid that shock. So the commumity people try (o adapl with different

financial process of income and consumption in houschold level.

[f there are multiple income sources, then the bouschold is able to rescurc themselves
immediately and progressively from the vulnerability of storm surges. In thm case, cash
savings of houschold is an important security oplion. The income and expenditure
difference be used to calculate the mic of annual savings which ix expressed for different
livelihood groups of coast in Fig. 6.7.

-
3

Rats of annuval HH savings (% of TT)

iivelihood groups

Fip 6.7. The household saving capacity of the livelihood groups in study sites.
(Source: Survey 2008-2009)



91

Fig 6.7. shows the averoge annual savings of livelihood groups which is calculated from
the rotio of per capitn houschold income and living expense of different livelibood
groups.  Fig 6.7, shows the diversification of livelibood groups in diflerent study sites
and expresses their comparative finoncinl capacity and scope of savings. In Satkhira orea
the forest resource extrectors are in 4 betier position because the products’ market prices
are higher. They eam scasonally and try to save some income (abowt 25% of their yearly
income) for vulnerable sifuation. It is the real fact that it is not casy for the vulnerable
groups to save from their limited income. But fishers of Cox’s baraar save 30% of total
income where as farmer saves 20% in Salkhira and the fisher group saves 25% in Cox's
baznar, )

Here anothet seaurity concemn is the reliability of saving system in local commumity. The
mos of the marginal livelihood groups do not iake the service or help from available
banking sysicm. They save there income with traditional way in house or to Mohazon
{Local power), In present time few organizations or Somiti act in the sites. Fig 6.8 shows
the trend of reliability of saving system within the marginal limit of coastal livelihood
groups based on siakeholder’s opinion in the study area

Cox's bharsr
1}
§w _ g 0
O Refbin
) x # Not rekable
-i 40
% x
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$ w0
E u —-— - = e B e e ——— — —
Farwet Flaher Yage Latxr  Fry colector Dy faher  Sah B

Ly Mood groups




Satichirs

T
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Fatroer Fishar W Labey Fry cobectcs Forest extractor

LiveThood groups

Fig: 6.8. The response of participant on the reliability of their saving systern.
{Source: Survey 2008-2009)

Fig 6.8, rcveals that in both gites the woge lobor group does not have any saving
capacity. In Cox’s baznar site farmer, fisher, solt farmer and dry fisher houscholds™ have
responded positive in e question of system relipbility where as positive response have
found in only for farmer and forest exiractors in Sntkhira. Most of them depend on NGOs
as member of local Somiti. Gramesn Bank and Krishi {Agriculnme} Bank have been

found at service.

*  Accens and ownervhip
Ench coasial livelihood groups keeps differem options in their household level, Excepl
their main source of income they have cither little or more eecess in home ground and

that is very imponant for cerinin losses due to risk isTues,
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Fig- 6.9, Rate of houschold income from home ground for individual livelihood groups.
(Source: Survey 2008-2009)

Fig 6.9. Shows the home base income raze of individunl livelihood groups in coasial sites.
The practices of homestead income activities have been defined by highlighted the
contribution of women in income genemtion. The salt farmers have found as the higher
economic group and keep the highest rate of homestend income o3 45% where the farmer
and forest extracior get 40%% of the total income.

The income of coastal livelihood groups muinly depends on the local resources which are
in their aceess. The occess or opportunilics would be different eccording o aren or
livelihood cxegories. The ownership on production has not found the same for household
as an example, people who owned any land for cultivation but another parson (land less
{farmer) use thay; in this situation the land owner gets a fixed share of production per year.
On the other hand the people, who cultivate their own land, keep 100% ownership on

production.
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Fig: 6.10. Ownership on their overll income source for different livelibood groups in
coasial area (Source: Survey 2008-2009)

A large part of coastal rural poor keep nocess there as wage lebor. But they have lowest
ownership on their source of income. The farmer keeps 60% t075% on Lhcir total income
where salt farmer keeps 70%. The forest extractors have 60% owner ship on their total
income options. In coastnl Bangladesh, most of the people keep frec aocess to natural
resources bin it has found an especial view in financiol system. The root level people are
bound to some power and those powerful pari tnke share from (them.

+ Financial support
The tevel of financial secumity due io natural hazard strongly depends on the suppor from
out side of the vulnernble region, There would be financiol lone from Government or Non
Govemnment organizations ns well &s income suppori from rest of the country for
household development. The micro-credit system is pow a famous and effective system

for rural people in Bangledesh. But in emergency people need some thing special to
repair their living sysiems in their own aren
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Fig: 6.11. Scopc of financial loan in different livelihood groups in the study sides.
(Source: Survey 2008-2009)

Fig 6.11. Shows that people having some fixed 2ascis, get access to financial loan. The
present shudy found thet about 65% farmer have access 1o financial lone from GO, NGOs
or others in Satkhim and that rote is 55% in Cox’s bazanr because in both sites farmers
are stronger among the marginal groups. [n Cox's bazaar that rae is highest 67% for sali

{armer.

There are some people of coastal households who are involved with economic activities
in ather part of the country. If Houschold members have eccess (o gul migration, it may
act 1o [tl te losses. The moie of oul migmeion can increase ihe income ncceas and make
safety during risk period. In the study area almost cvery proups hove sccess to out side
financial support but the mte differ more among different themn in different sites of the
coast.
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Fig 6.11. The income acoess from rest of the country for sty area (Source: Survey
2008-2009}

Fig 6.12 shows that in Cox"s bazaar site ihe salt farmer group have capability 1o eam an
of average 32% of totnl income from rest of the country where os the dry fisher camns 19
%. The highest volue is 18.65% for farmer group in Satkhira. The lowest is for
wage labor in both sites,

» Women acthvities
In coastal community active women can play a vital role in their field of income
gencration and houschold security. The active and skilled women kecp their family with
specinl care in every crisis. Generally major part of women ects al home in Bangladesh
bt in recem time they have found progressive in every ficld of income generation,

1n constal aren they ere alto at lending position in differemt fields of living. Women have
found as energetic and hard working. Women take part in agricultura) activities mainty
during harvesting, boiling and storing. A large pan of fisher women are active with fish
drying and processing. The activeness of women of coastal community is shown in Fig-
6.13.
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Fig: 6.13. The rate of woman aciivencss in dilTerent livelihood groups in coastal
area {Source; Survey 2008-2009)

In Bangladesh coasl, most ective women participation has been fourd in the sector of fry
collection, Children are also part of that. In fry collector bouscholds, average women
activencas varies from 66% to 75% where o5 in farmer household it is 50% to 60%
respectively in both mudy sites in Bengladesh coast. The less woman participstion is
found in Forest extraction (20%) and in salt farming (30%). The active performances of
livelihood financial sub-sysiem and it's components play significant role in constal
livelibood securnty.

6.1.4. Human resonrces sub-system for copstal livelihood security

Human sub-system is mninly comprised of selected household members along with some
indicators reflecting quality of life, such ns, health, education and tmining, which
transform a human being into & humen resource within the livelihood system. Perceptions
with regard to human capital ore similar among all strats of households,
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« Rate of literacy
Education is perceived an important humnan nsset. It has been onalyzed in terms literney
rote. The define literacy rate has been measured by the level of education from primary to
high school in coastal livelihood groups. Fig 6.14. shows Lhat the mte of literacy in
hausehold leve! differs according to varieties of livelihood groups and olso changes with
arca coverage, A houschold with educated members can ensure their security in difTerent

sector of life and propertics.

Rate of (Neracy (%)

Fig 6.14. Literncy rote in different livelihood groups in coastal Bangiadesh.
(Source: Survey 2008-2009)

Here, fig 6.14 shows the avernge literacy rote of farmer household is 52% in Cox’s
baznar bt it is 48% in Satkhim. At the same time fisher group keeps literncy rate of 46%
in Cox's baznar nnd 39% in Sakhire Ultimately the highest e of literacy is denoted by
52% in solt farmer household in Cox's baznar, The overnll quality of o housthold is
maindy defined by its educauonal quality for every livelihood groups. That quality
expresses the skill and active performance of houschold both in reguler and risk period.
Not only peademic education, but also indipenous knowledge and common sense is
importent for risk menagement and improvernent of household.



¢ Health care

Human health is one of Lhe important indicators for Lhe livelihood sysiem. Health is very
much dependent on the availability of medical facilities ond public awareness. [n
Banglndesh, the medical facilitics are commonly defined by number of doctor or hemh
worker and structural view of hospital. For coasial people that known type of medical
focilities are nov avnilable 30, 11 was found that, some medical comters exist withou
sufficient doctors’ presence. Some times especially in risk pertod Lhe medicines have not
been foumd,

Aroa of shudy

Fig: 6.15. The Performance of medical services in sty sites of different districts.
{Source: Survey 2008-2009)

Fig. 6.15. shows that the performance of medical services in Cox’s baranr and Satkhira
defined by Lhe doctor's duty and quality of treatment in those locality. In Cox’s bazaar,
the calculmed mte is 60% where as in Salkhim it is 45%. To calculate that rate, the shudy
found that both of the area skilled and responsible medical team for emergency docs oot

exist properly.

In the question of health care Lhe personnl or household awareness would be more
significant especially in crisis period. During surge period, it has great risk of physical
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injury and cpidemic diseases &nd it may also become difficult to contac! doctor or
hospital because of poor communication system. So practices of indigenous knowledge
ard first nid training have been found as a very necessary security indicator in coasial
disaster mansgement programes.

Firat akd knowledgs in
%)
cwo s HBH2EESR

Fig : 6.16. The rate of first aid trmined parson in houschold of livelihood groups.
{Source: Survey 2008-2009)

Fig 6.16 shows the level of knowledge on first nid is not smisfactory in the defined field
but they have pructices of general health (indigenous knowledge) care in the houschold of
different livelihood groups. The first aid knowledge hoas been found higher in farmers’
household (46%) in study sites of Cox’s baznar and in Satkhim the forest resource
extractors’ households shows higher praclice of health care becouse of heir mosi
challenging profession. The fry collector group has also been with good practice of
indigenous krowledge.

*  AWareness
To {ace any crisis, people must peed 1o be avnre and active. In coastal area people needs
training. awareness progmm, workshop on adnptetion technology and other programs to
make them eetve in crisis moment. Under the project of integraied coasial zone
mansgement, there are few progmms were beld in Inst decede but the rate is very poor
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compare Lo the huge population size of Bangladesh coast. That information of community
awareness and knowledge of livelihood groups have been measured according to their

result of direct questionnaire survey in the study siles of the coast,

6.2.5. Infrustructural resoarces for constal livelihood security

Among physical capitals 2 wide range of infrastructures, {ixtures, tools, services and
utilities are included thet contribute to household livelihood and comiort. However,
households of all strala consider house, cattle and poultry as assets. Cyclones and storm
surges are mentioned again and again by peopic as the main reason for a decline in their

physical assels.

» Hounsing infrastructure
The housing status and sirength is very much imporiant for security from storm surges in
coastal area. The statistics must be dependent on the consiruclion materials of house
infrasiructure. The table 6.4, Shows the scenario of house infrastructure base on district
boundary.

Table 6.4: Housing condition in coaslal area with their security performance.

Materials used Safety Performance (%)
Walls Roofs Cox’s bazar Satkhira
Straw/ bamboo Straw/ bemboo/ Gheol pata 28 22
Straw/ bamboo Metal sheets {Tmnptiles 13 10
Mud/Unburned brick Straw/ bamboo/ Ghool pata 175 15
Mud/Voburned brick Metal sheets (Tinyiiles g 77
Metal sheets {Tin) Metal sheets (Tin)iil=s 7 55
Wood Straw/ bamboo/ Ghool pata 13 12
Brick and cement Straw/ bamboo! Ghool pata 99 89
Brick and cemert Metal sheets {Tmftiles /Cement 28 19

(Source: Survey 2008-200%)
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Wilh Lhe aren base siotus the quality performance of housing infrastructure play a vital
role in livelihood security of diffcremt livelihood groups in study arca on coast The
security of life and household properiies depends on the strength of house during storm
surge in coastal anrcn.

Most of the marginal livelihood groups live in maditional house made by mud, bamboo
and wood. Few people live in break build bouse in the coast,

Safe Infrastructuro In housahoid (%)
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Fig 6.17. Performance of housing infrastructure amang the different livelihood groups.
{Source: Survey 2008-2009)

Fig 6.17 describes the houschold snfety through the stength of house infrastructure
sccording to the socio-cconomic condition of livelihood groups. The houses of salt
farmers are best (62%) in Cox’s bazaar site, In Satkhira the forest extctor groups hold
the highest position of 46% safe house against surge effect

* Protection and Shelter
Cyclone and associated tidal surges arc important vulnerability encountered by the people
of coastal region. The need to provide safety for the inhabilants of the area has long been
recognized. In Bangisdesh coast. the structurul protection system is not sstisfaciory. The
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Polders (BWDB) and embankments (Beribadh) are not sufficient with Lheir copacity, The
present performence of those structures is not good because of operntion and maintenance
fault. Fig-6.18 shows the protected area in siudy siles eccording to public opinion and
information from local Govi, authority .
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Fig-6.18. The structural protection in Lhe coas1 of study area (Survey 2008-09).

Fig 6.18. shaws the scenario of sructuml protection amd its performance in study sites.
The 50% oren under Cox’s bazanr site is structurally protected where os that volue is 35%
in Soikhira The gctive performance of prowetion structure has been found 60% in Cox’s
bazaar site and 40% in Smkhira with their best cepacity and height.

The construction of cyclone shelters is considered as one of the aix cyclone mitigation
measures along with embankmenls, afforestration, carly waming systems, awareness
raising and communications. The coastnl people tnke shelter in differem construction
during surge period. The traditional &nd improve shelier oprions in Bangladesh coast are
given in the table 6.5. The toble also shows the camrying capacity of those shelter options
according to Lhe size of populstion in defined areas.
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Table- 6.5: Type of structure in where people take shelier during surge time,

Shelter aptions Capacity of atternative Shelter for affected people
(%)

Cox's bazar Saikhirs
Cyclone center 53 37
School/ collepes 21 29
High way/road/embankment 9 12
Well constructed house 7.2 2
Without shelter 9.8 20

{Source: Survey 2008-2009)

The performance of overnll shelter program in local level is measured by the number of
cyclone shelier, the availability to households or populntion, the quality and eapacity to
run in a risk period. Fig 6.19 shows that the performance of aren base cyclone centers and
other usoble structures nre comparatively betier in Cox's baznar area than thm of in

Sekhira

=4

Performance of total shelter program (%)
s
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Flg- 6.19. Performance of shelter structure in coastal area (Source: Survey 2008-2009)
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In thal perspective another concern factor is the easy communicalion system between
affecied area and Lhe district town. In this study, it has been found that people of the
gtudy area in CoX’s bhazaar have that facility (70%). This has been found from the
analysis of cycione centers and other infrastructures, their condition and dislance against

household number and popunlation size.

¢ Transportation and Communication

Generally Roads and Transportation systemn of rural Bangladesh is not well constructed
and a large porlion depends on water base options of transporiation sysiem such as
Engine boais, trawlers and different types of country boats in most part of Lhe coastal
area. But a good road network has been developed in the coastal region during the last
decade (BBS, 2003). As the road network is not bad but the number and fimess of
transports are not sufficient for the large size of population. The qualitative and
quanfitative situation of road and transportation sysiem of the study area has been given
in table 6.6.

Table 6.6: Road and transportation facilities in coaslal area

Study Area Paved road (Km) | Performance (%) | Muddy road (Km) | Performance (%)
Cox's bazaar 35 60 40.5 40
Satkhira 24 65 36 30

(Source: Survey 2008-2009)

Some manually used transports such as van; bye-cycle elc. and a few three wheelers
{Tempo} are used to move from one place to another in the study area. During storm
surge people can not avail proper transportation facility. So, lack of modem transporl
facilities and poor road structure affect the surge prone area.

Under cyclooe preparedness program, different Govemment end Non-government
organizations work in different sector in coastal area. The cyclone preparedness program
(CPP, 2000) operales an extensive network of radio communicalions facilities in coastal

area. The radio starions and telecommunication system always aclive lo deliver the news
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and waming to cyclone or surge risk. But the problem is that an important part of
marginal livelihood groups are not aware about the warning and some are always out
from the network. As for example, the forest extracior and fisher in Sundarban do not nse
radio/mobite because of forest burglar. The poorer groups have limited communication
pecess in both study sites.

¢ Water and Sanitation
In the study area, about 88% of Lhe house hold use tube-wells, deep tube wells or Pond
Sand Filter (PSF} for their domeslic purpose. That may change between districts but the
syslem nct wilh different capacity or performance to safe water supply during the surge
vulnerability. The rates of utilization differ according to the household status such as

livelihood pattern of coastal people.

Table-6.7: Types of safe water sources and their use in coastal area.

Use of water sources for drinking purpose (%)
Tub- Dieep PSF Rain Water Other {Not safe)
Area of study well ™ Harvesting/waler hole
Cox's bazaar 38 17 7 26 12
Satkhira =) 12 36 10 11

(Source: Survey 2008-2009}

Table-6.7: shows that higher portion of people in Cox's bazaar use tube —well as their
safe water source. Some people use indigenous way such as water hole 1o meet their
domestic demand. The area does not show () present water safeties at normal time. In
Satkhire area use of PSF becomes higher at present time. Bul the sitvation is not so
during surge time. The safe waler access during surge period is different botween location
and livelihood slatus as shown in Fig- 6.20.
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Fig-6.20. Availability and eccess of livelihood groups to safe water sources. (Source:
Survey 2008-2009)

Fig6.20. shows that water safety is not good in the surge prone eren of the coast. In
Satkhim the farmer group is the safest (about 48%) and in Cox's bazaar the salt farmer is
tbe salest (56%). So, it is clear that within resource base marginal livelihood groups few
people are able to use snfe water during surge time,

The ficld survey shows thot the sanitstion sysiem of the coasinl site is not well as others
because of knowledpe Iacking and socio-economic status or livelihood patterns. It also
has found that the overall sanitation facilities are higher in Cox's baznar region than that
of Satkhim The sanitation facilities between difTerent livelihood groups ere shown in
Fig-8.21.
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Fip-6.21. Senitation fecilitics of different livelibood groups in coastal arca.
(Souzee: Survey 2008-2(009)

Fig:6.21. shows that in Cox’s bazaar region Salt farmer and fisher groups enjoy better of
sonitmion focilitics, farmers are in moderate condition and dry fisher and others are in
condition. On the other hond, in Satkhim farmer and forest resource extractor groups
enjoy better sanitation fecilities. In general the situation is not in a good condition in both
sites for coasial rural and marginal livelihood groups.

6.2.6. Social resources for coxstal tivelihood secarty

Among socialinstititional assets there are various formal and informal associmions and
coalitions from which on individusl or a houschold tends to derive cermin benefit,
privilege or power in coastal commumity. In crisis period the social sub-system mostly act
some colleclive role for the security of livelibood groups in specific aren
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Development activities and all olher managernent act in the coasial zone are carried out
by different Govt. organization traditionally. But in present lime NGOs’ of Local and

National level act a vilal role wilh presemce of some imemational development

organizations. In Bangladesh coast the active organizations are BWDB. LGED, DOF,
DOE, DMB and others in Govi. level.

Table 6.8: The Performance of different organizations in risk management for the area

Area Organization and Performance
Go MNGs Other TH)
Conesrn Performance | Concern Performance | Concem Performanc
a
Cox’s bazar Shekter, 58% Water supply 2nd { 60% Comamunity 4%
Protestion From Public | sanimobon, medical | From  Public | development, Pereeplion
measure, health | opinion, eaiment, food relief, | opinion  and | Social of
core.  sanitation micto-credic or | chacrvation, awarencss Smkeholder
FWRETENE, finpncial lone, developmienl,
WAning  sysiem minimize social
i resce conflict,  Law
operalion and regulntion
Satkhira Shelter, 4% Water supply and | 47% Community %
Proteclion From Tublic | sanitation, medical | From Public | development, Perception
measure, health | opioion, tregdment, food relic, | opinion  end | Social af
@, Saniwtion mbcro-credit or | obscrvetlon AWETENEES Smksholder
AWArEnEaR, financial lonc development,
Waming Syskem mininzize soctal
and TESCUE conflic,  Law
aprabich and regulation

{Source: Survey 2008-2009)

Table 6.8. shows the ultimate activiies and performance of different Govermment

institutions, Non-govemment organizations and other development organization in the
defined study sites in Coaslal Bangladesh based on field survey and secondary data. The
defined organizations act effectively at pre-disagter period to reduce lhe damages
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probability. To Face the vulnerable situations and keep miligation measure during siorm
surge as well as the post disaster period those are essential, Help from those organizations
would be the proper way to reform the system of coastal livelihoods.

+ Community participation
During the crisis period local community structure should be the tools to face the risk. It
also be defined as Lhe collective proieclion strategy against the damage of livelihoods in
coastal area. Community base organizations (CBOs) stick mostly stronger to their social
principles, so their acts to livelihood system protection become more effective than other.
In study sites, community parlicipation practice or sction of CBOs do not Bet
significantly.

The chapter briefly presents an overview of a parl of the conceptual model (Livelihood
Security Model) for understanding the livelihood system and also for measuring the
statistics of livelihood security indicators for storm surge prone coastal areas of
Bangladesh



CHAPTER SEVEN
MODEL APPLICATION AND DISCUSSION

7.1, Introduction

As the storm surge risk in coastal area has been define as extremely destruclive; it needs
to mssess the security level to Face the challenge properly as well as effectively. The
established livelihood security model can act as a scientific way to the securty level
assessment program. The model application has been initiated through identifying the
relativity among indicators of thfferent fivelihood groups. In this chapter, ihe livelihood
security level for storm surge hazard in the study area are measured in comparison with a
standard security level for each livelihood groups considering all the livelihood security

indicators and their response.

7.2. Livelibood Secority Against Storm Surge

A livelibood is susiainable when it can cope with and recover from the sireas and shocks,
mainlain ils capability and assets, and provide sustainable livelihood opportunities for the
next generation (Chambers and Conway 1992). It also true for coaslal livelihoods in the
question of their sustainability and security from storm surge hazard in Bangladesh coast.
The livelihood security of different coastal livelihood groups against storm surge is
calcnlated as per the model application methodology mentioned in the previous chapter 5.

7.2.1. Input data ealculation

Methodologically the esiablished indicalors have been used es the input data in the
consiructing the model for both qualitalive and quanlitative requirements. The indicalor
values have been analyzed under specific units or scales such as percentage, number,
degree and binary options. Some indicator values have been calculated from relevant data
base and some have been defined from direct household interview in the study area.
Table 7.1a. shows the measured value of indicators (L) for different livelihood groups in
the stmdy site of Cox’s bazaar district.



112

Table7.1a. Input data for livelihood groups in Cox’s bazaar.

Sl W
Indicators Farmer | Fisher WIIF::M F:mmr ﬁ?ger labor
Freyuency of Storm urge (Irepelarresular) o 0 0 0 a 0
Stem surge Foriod (|aw tidef high tide) o o o o 0
| Surge hénghl from mean sca lovel ] o 0 0 i o
Duration of storm surge (Shor 12rm/ long termi 0 0 0 0 o 0
Rate of vegrtaban around the area 15 15 13 15 15 15
V'imme: fratne for rescurce collection’ producton g LG 7 & Gl 12
Performoance of ratural draunage system 55 35 55 55 55 35
Possible improvement of resource in cach year B 20 45 7% 20 56
Access to ilemative Tesoece bate & & 5 4 5 z
Access to ooy fiel supply 70 50 60 60 0 &0
Househotd production 40 12 15 45 30 LD
Cranership on production 75 30 &l G0 il LE
Scope of food storpe 1 ! q ] 1 0
Rate of saving 25 a 667 20 16.67 1]
Reliabvilty of saving system (YeaNo) 1 | ] 1 1 1
Apcess of women 1o coonomd asdivities 1] 40 75 L] i) 45
Scope of altemative goonomic activitics 1 i 1 1 1
Acces to fmanciad loan 1 1 0 | 1 0
Portion of HH indonne earmed from rest of the coumtty 15 12 i iz 19 3
Fate of educationTerncy 52 46 34 44 32 25
Knowledge on first aid 46 22 36 3t 43 n LX
Knowledge un_storm surge risk 669 B2 b6 R0 &1.97 43
Access ko ncarest distnd lown (Yes™od 1 1 1 1 1 L
Apoeas b dostes service (Mo, of dector £ 100 2 2 a 2 2 2
HH Population having raining on Surge protoction k1] 43 17 47 41 7
Active populahum of T 32 46 kY| 4 51 13
Response to early warning system 63 67 48 65 6% 0
Responsc bo adaptation technology 75 % 54 10 77 3%
Rate of oul migration of HH member 10 11 é 12 g 3
Safe housing infrastructuse’ comditien 40 s 3l b2 4 14 8%
Perfirinance of hospital /[Health cenler . 2 2 2 2 2
Perfinmuance of'sccess w0 cyelone shelter 0 70 0 T0 T} 1]
Avalability of drinking wiizr {Safe water) 45 1% 246 56 41 35
Saminaion facilities 55 1 26 a7 38 35
Access of madia connectionRadio'TVY Oell phone Bl [ ik} 43 15 56 3%
Availability of paved rosd 60 50 60 60 &0 0
Transportation Excilities o] i) &0 1] (24 &0
Part of area under profcciuon struchine 5 50 S0 5 S 50
Fitness of protection smacurc &0 o) &0 L) fru] G}
Performance of weather fomcasting Z 2 2 2 2 L
Commuhity participstion prsctice T4 k0 &3 RS B 40
Activenzss of loce] GO z &3 40 £2 sul] 3
Interrelntionship with NGO 2 15 8B 35 70 80
Performance social law wd regulation 2 2 ) 3 3 1
Polical infuence on social group commmiltes{Ves/MNa) [ 1 i I 1 a
Performance of locat disister managoment commities 2 2 2 2 2 2
Activeness of social organizaticn of livehhood proups &) 20 i RS 1] 45
AWArENEss Program on probaction measure (No.Y) 2 2 2 2 2 2

{Source: Survey 2008-09)
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Table 7.1b, Input dma for livelihood groups in Satkhim.
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Table 7.1b. shows the measured value of indicators (I} for different livelihood groups in
the study site of Salkhira.

The indicalor framework conmins two major crileria indicators, firstly indicalors having
common values for every livelihood groups (area base) and finally indicators with
different value for individual group in each area. The second type actually indicales the
household components. their approaches and actions against slorm surge hazard for
specific livelihood groups and the first type shows the colleclive security status for
overall community peopie.

7.2.2. Security scoring for individual indicators

The indicators show the scenario of coaslal livelihoods and describe the vulnerability of
coastal people during the season of ¢yclone and storm surges. Considering the risk factors
and all natural, financial, physical and social options the model calculated the livelihood
security leve! for different occupational groups in marginal level in Lhe coaslal
Bangladesh.

A complex analysis, through AHP methods, can help to idenlify which the most relevart
indicators are, and these can then be laken up in quantitative surveys. The selective
relevam indicators have been used for measuring securty under individual securty

options such as food security, income security and so one for each livelibood groups.

The security score under individual indicators has been estimaled from 1he comparative
analysis between present field survey data (I;) (Table 7.1.) and referred standard values
(I,) {Table 5.2.) by using the first step (Equation no. 1} of the model. From the difference
of individua} indicators valees the security scores (Sample calculation in table 7.2} have
been found (Appendix-D) under different security options. Table 7.2. shows the input
data calculation in the livelthood security measurement of coastal households.



(Step 1 and 2 of the model)
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Table 7.2. Sample calculation for security scoring for individual indicator (For farmer in

Cox’s bazaar)
Food Income
Indicators Unit s | I 14 | Direction | security | Security
(%) {i=1) (=2)

Duration of storm surge {Short
term/ long lerm) Binary |1 0 100.0 | Negative | --- ---
Rate of vegetation around the area | % 25 |15 25.00 | Negative -
Time frame for resource collection/ | Months | 12 | 3 20.00 | Negative - -
production
Rate of possible resource quality Yo 50 | 60 009 | Positive |+ +
improvement
Access to alternative resource base | No. I |6 33.33 | Positive | ++ ++
XX 3 3
M 7 3

Source: Modet result, 2008-09

Here, the first one (il1) is an individual indicalor selected (Table 5.3) for food security

aspect j1. For farmer livelihood group in Cox’s bazaar, the present value of il is 0 where
the security standard (Table 5.2) is 1. Now the value difference (I,) is about 100% with

negative direction that ineans il shows food insecurity with score 3 {(Table 5.5). In the

same process 47 and 5™ indicators i4 and i5 show food security with score 1 and 2, So the

tolal scores in certain aspect is 3 {M, =7, where j=1) and the security score 3 X, =3.

723, Calculation of security level for individual security options

The level of different security options have been measured by using equalion (2)

{Appendix-D) under Step 3:

S1=(EX1/M1)* 100 = (3/7)y* 100
= 42.86%
Sa, for only those indicators the food security of farmer household is 42.86%.

j =1, define food security
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Table 7.3a. and 7.3b. show Lhc measured value of security in percentage under individnal
security aspect {S);} for the selected livelihood groups in study area.
Table 7.3a. Individual security level for livelihood groups in Cox’s bazaar.

Wage Fry Dry Salt
Security options Farmer | Fisher { Labor | colleclor | fisher | Earmer
(1))

Food security Sl 41.67 | 41.18 19.35 16.13 40.82 | 4583
Income security Sl 4468 | 4286 23.08 17.86 39058 | 47.92
Health and personal

security S, 3830 | 37.25 13,79 11.48 3542 | 4255
Security of house and

properties SL 4565 | 42.86 18.87 15.79 4043 | 43.94
Water security  Sls 3013 | 35.29 14,29 13.56 34.69 | 4043

{Source: Model result, 2008-09)

Table 7.3a. shows the values of household security in different livelihood secunity aspects
individually for the selected livelihood groups in Cox’s bazaar area. According to the
above table the individnal food security is highest for salt farmer houschold defined by
45.83 % where as lowest is in fry collector’s household 16.13%. The anocther statistics
also show the household security of differemt coastal livelihood proups in aspect of
Income security SIy, Health and personal security SIs, Security of house and properties
SL; and Water security  Sls.

In a similar way of calculation, Lhe individual security statistics have been calculated for
livelihood groups in Salkhira that is shown in table -7.3b.

Table 7.3b. Individual security level for livelihood groups in Salkhira.

Wage Fry Forest
Security options (j) Famer | Fisher Labor collector | exlractor
Food security SI; 34 27.27 13.43 17.54 26.92
Income security Sk 37.25 28.30 16.39 18.18 25.93
Health and personal
security S, 30.77 18.18 6.15 12.73 22.41
Security of house and
properties Sk 36.54 26.92 13.11 18.52 29.09
Water security Sls 31.37 20 8.06 13.73 21.43

{Source: Mode! result 2008-09)
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Table 7.3b, shows lhe values of household security in different livelihood security aspects
individually for the selecled livelihood groups in Satkhira area. According to the above
1able the individual food security is highest for Farmer household defined by 34 % where
as that is lowest in wage labor’s household (13.43 %).

7.2.4. Calcutation of Oversll Sccurity Level of Livelihood Groups

Now, the overall security level of defined coastal livelihood group has been measured by
using equation (11T} under third step of the model, Livelihood Security Model (3.5). The
household livelihood security level analysis has been shown in Appendix-D with tolal
dala calculalion and scaling.

The livelihood groups are not same in Satkhira to Cox’s bazaar because of variation of
geographical settlement. The household securities of selected livelihood groups have
beco calculated by enlering the necessary dala from the study into the developed model.
The Fig 7.1a and Fig 7.1b show ihe household security ievel of different livelihood
groups for the sustainable storm surge management approach in the define coastal part of
Bangladesh.

Livglihood Sscurity in Cox's bazaar

Wﬁ 13
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% Wape Labour |ee—— e 1 788

5
P T ——— 5519
Farmar == N - T | 41.89

Level of Livelihood Becurity (%}

Fig 7.1a. Level of overall iivelihood security for selected livelihood groups in Cox’s
bazaar. (Source: Model result 2008-09)
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Fig 7.1a shows the level of livelihood security in Cox’s bazaar area. It expresses that in
the coast of Cox’s bazaar the most vulnemble livelihood group is fry collector due to
storm surge risk. On the other hand the less vulnerable groups are salt farmer group and

ihe farmer.

Livelihood Securlty in Satkhira

rorvs s [ 25 s

Livelihood groups

Level of Security (%)

Fig 7.1b. Level of overall livelihood security for selected livelihnod groups in Satkhira.
(Source: Model resuli, 2008-09)

Fig 7.1b. reveals the security leve! of selected livelihood groups in Satkhira coast. In that
site the more vulnerability is found in wage labor’s house and comparatively Jess risk is
found for the farmer proups. Less risk also shown in forest exiractor’s house. The overall
scenario represents the area base livelihood security levels due to siorm surge in the

coaslal part of Bangladesh.

7.3, Discussion
7.3.1. Discussion on livelihood security level in individual study site

Adaptation of a livelihoods security model, in rural contexis of coastal area, led o two
main cutcomes. First, it introduced a holistic anatytical model for livelihood security. And
second, it resulted in the evolution of the livelihocd security leve! by using thal mode] as an

improvement tools in the field of livelihood sysmem development and proteclion due to any
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defined risk. In this study, it has been tried 1o check the actual security (degree of safely)
status of houschold in coastal livelihood groups according to the area boundary.

Livelihood Security checking In Cox's bazaar

Forest exiracior
Fry collector
R ry
E W Secured level
'E Wage Labaur O Measured evel
o
= Fisher
£
|

Feamner 1

10 20 ki 40 50 &0 70 B0
Encurity Level (%)

Fig.7.2. Level of overall livelihood security for selected livelihood groups comparing
wilh a standard household security frame in Cox’s bazaar, (Source: Model result 2008-
09)

Fig 7.2. Shows a slandard line graph (hat expresses the security line of an individual
household due to siorm surge hazard in Bangladesh coast specified for Cox’s bazaar
coast where Lhe security value is 66.01%.

This statistic has been collected from a household in study area of district Cox’s bazaar
which faced numbers of storm surge ihreat last few years safely and (he local peopie
response positive to their security level.

Following the same methodology, Fig 7.3. Shows a standard line graph that expresses the
actual security line due to storm surge hazard in Bangladesh coast specified for Salkhira
goast where the security value is 68.23% (measured by study on an individual household
having higher confidence on security).
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Fig 73. Level of ovenall livelihood security for selecied livelihood groups comparing
with a standard household security frmme in Sotkhim.  (Source: Model result, 2008-09)

Fig 7.3. show that the coastal livelihood groups in Satkhira are not secured ngainst slorm
surge risk. According the graphical analysis, the model shows farmer group kecps highest
security about 33.99% or 40% in that arca bun with respect of stiandard scales that do pot
show the security suandard.

The ] prophical presentation expresses that, as in storm surge risk the total livelihood
system is not secured and that insecurity scale is higher with comparing the standord
concepl of security in coastal zone of Bangladesh

73.2. Disenslon of Hvelihood security among two study sites

The levels of livelibood security due to storm surge hazard for difTerent livelibood groups
arc not same in hoth sites of the study aren. The measured levels of security of common
livelihood groups in both aren (farmer, fisher, fry collector and wage laborer) show
variation in different erea houndnry. Table 7.4, shows the actual scenario of that.
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Table-7.4. Security level for livelihood groups in both sites of the study area.

Forest Salt Dry
Extractor Farmer Fisher Fry gollecior Wage labor Farmer | fisher
Livelihood
Secunity Satkhia | Cox's | Satkhira | Cox's | Satkhira | Cox's | Satkhira | Cox's | Sawkhira | Cox’s | Cox's
bezaar bazaar bazaat bazaar bazaar ] bazaar
Food
security 2692 | 41.67 34| 4118 27127 | 1613 17.54 | 19.35 13,43 45.83 | 40.82
Income
Sequrity 7553 | 9468| F735| T®E| ®00| 1786 | 71818 | 3os| 1639 | %792 | 3658
Health and
Life 22.41 38.30 3077 | 37125 18.18 | 1148 1273 | 13.7% 6151 4255 | 3542
House and
propertics 2906 | 4565 36.54 | 4386 2692 | 15.79 18.52 | 1837 13.11 ] 4894 | 40.43
Water
SECUTity 21.43 39.13 31,37 | 3529 20| 13.56 13.73 | 1429 8.06 | 4043 | 34.69
:Ihf:raIIT | — — _ — o | o | e
security 25.16 | 41.89 3399 | 3089 24.14 | 14.% 16.14 | 17.88 11,43 ) 45131 | 38.19

{Source: Model result 2008-09)
Table-7.4. defines (hat average level of security for farmer group is 41.89% where (hat of
in Satkhira is 33.99%. So Farmers are more secured in Cox’s bazaar than that of in

Satkhira
——Cimt's hazear
—a—- Eatkhira
Fry colector Faher

Wage kebor

Fig- 7.4. Comparative analysis of livelihood security in different study sites,

{Source: Model result 2008-0%)

Fig 7.4. shows that the same conditions are also found for Fisher and wage laborer
groups. Bui the fry collector’s level of security is 14.96 % in Cox’s bazaar where in
Salkhira, it shows the value 16.14%. So fry collector group keeps betler position in
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Satkhim. The over all livelibood security (or storm surge issue of difTerent livelihood
groups must defined by the combination of thrir level of security of five options such as

food tecurity, imcome sccurity, heath security, house security and waler security.
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Flp-7.8. Comrelation among income security and livelihood security of coastal Tivelihood
groups. (Source: Model result 2008-09)

But the livelihood system may define as a process of income for living. So there is n close
contect between income and livelihood. Fig-7.4, and Fig-7.5. show that livelihood
security has a direct relation to income security signiftcamly. In both study 'side strong
correlation has been found among rend of income security level and livelibood security
level of constal proups,



CHAPTER EIGHT
CONCLUSIONS AND RECOMMENDATIONS

§.1. Conelusion

Bangladesh is one of the critically vulnerable countries to natural hazards. Bangladesh
lies in a very active cyclone corridor that transects the Bay of Bengal. Cyclone and s1orm
surge hazard frequently visits different coastal pari of the conriry most of the recent years
and causes great Uisturbance to the nature and the human community. The coasial
livelihood security concept has become more prominent in the study due to not only the
sensitive nature of the physiographic and socio-economic condition of the coastal area
but also its importance to the nation. To slart with iniliatives to establish a sustainable
livelihood security model againsi storm surge hazard the study has been concluded with

the followings:

s The storm surge vulnerability in Bangladesh has becn defined by the study
depending on the feature of recent storm surges from 1he year 1988 0 2009.

e Tolally 7 marginal livelihood groups in coastal part of Cox’s bazaar (6) and
Salkhira (5} have been identified including their specific livelihood opportunities
and resources in coastal environment under a great risk of storm surges.

¢ The over all exposure to such risk has been enhanced by the higher population
and population density in that vulnerable coastal areas of Bangladesh.

o The livelihood security has been defined in this study, as an adequate and
suslainable access 1o income and resources to meet basic needs (including
adequate access to food, potable water, health facilities, educational opportunities,
housing, community participation and social integration) during the storm surge
period in risk area.

» In this study, a model has been developed with an indicator framework (having 48

indicators) to make the numerical valuation of livelihood security of coastal
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people due to starm surge hazard by the comparative analysis of differem security
options for livelihood groups in Bangladesh coast.

s The vulnerable coastal livelihood syslem has been analyzed by indicaior
measurement approaches showing (he possible prolection and adaptation capacity
of its stakeholders.

¢ Wilhin 6 livelihood proups al site 1. in Cox's bazaar, the model application
showed (he maximum jivelihood security as 43% for salt farmer where as Lhe
lowest security level exist 14.96% for fry collecior group.

s At gile 2. in Saikhira, (he highest level of average livelihood security has been
found as 33.99% for farmer group where the lowest is calculaled as 11.43% for
wage laborer.

» The measured security value of coastal livelihoods for storm surge hazard does
not show significant level of security. Few houscholds have been identified as
probably secured individually but in an average, each and every marginat
livelihood groups live below Lhe satisfactory level in those areas against the recent
forms of storm surges.

s The level of security differs depending on geographical position and
environmental settings of the sifes,

» The security levels of livelihood groups against storm surges also vary with
people’s access to coastal resource and income opportunilies. A strong correlation
has been found in between the individuat income security and overall livelthoed

security of individual groups in both study sites.

B. 2. Recommendations

» The modeling for coastal livelihood security for slorm surge hazard can act as
a tool for sustainable coasta! resource management and may also provide the
adaplation concepts for coastal livelihood system wilh priority in integraled
coastal zone management policy of Bangladesh.
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» The framework of livelihood security indicators can be disseminated among
the users with explanations and possible use to assess and monitor the
performances of livelihood capitals in both Lousehold and community level
for another coastal issue.

¢ The model concept can be instrumental in formulating stralegies by various
agencies and/or the strategy making bodies in the field of coastal community
development and livelibood system management.

¢ The eslablished model assesses the security level of different livelihood

groups and can be used as a management tool in coastal development
strategies and policy making.

3. Recommendations for Further Study

The recommendalions for farther studies are as follows:

¢ More lechnical study is needed to make another simplified application of the
exisling model for its firsl and significant use in praciical sites.

s Ii is recommended to assess the security and resiliency of coastal livelihood
groups by using such type of mathewnatical model against other water relaled
iS8UES.

» Research is also needed to mnalyze the risk and adapiation capacity of coastal
community in Bangladesh due 1o climate change effecl.
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APPENDIX A

QUESTIONNAIRE FOR HOUSE HOLD SURVEY

Research for M.Sc Thesis
IWFM, BUET.

A. Basic 1nformation
Sample no/ID: Dae..cooonieeeen.
Vill/ Mohollah: Holding No: —-resmmmnnn
Union/Word: Thasna: -we=--=-- District:
B. Family Information
1. | Name: Age:
2. | Education: Qccupation:
3. | Fathers Name :
4, | Marital status:
5. | Your position in family:
6. | No, of Family members: Male: Female: | Chilled:
7. | No. of Eaming Members of the house | Male: Femnale:
8. | Education of family members:
C. Livetihood information
9, How long do you stay in this area?
10. How long Experience do you heve in this living activities?
11. a} Have you any alternalive source of income? Yes/No

b) If yes, which sources are those?

¢) How many people of your family are stays in rest of the country?

d) What is their contribution Lo the household income? (Tk. pr year / perventage of TI)




12. Houschold Income:

2) Rate of income- (TK. per capita}

Daily— ] Monthly— ] Yearly ] Seasonal ]

b) Rate of daily expense (TK./person)

¢) What is the saving system-

133

House C—1 Samity NGO) ] Bank [} Other 1

13, Land ownership:
a) Have you any owned land? Yes/ No

b) Tf yes, how much land area is in your family ownership?

14. Product / Production-

a) Which is the main source of production in your household?

h) Does the main product salisfy the dweller’s basic annual needs?  YesNo

¢y Ifno, which are the altemative sources of production?

€) Produciion lechnique-

Traditional [ ] Improve [ ]
£y Type of product cwnership-
O Self Ul Leased O Product sharing
g) Homestead production-
il Catle: O Poultry: 0 Garden: O (Hhers:

h) Within which period Lhe housebold products are being harvested?

15. Water and sanitation-
o What is the main source of drinking and potable water?

o Is that sufficient for your locality? Show the level of satisfaction.
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o Which rype of toilet (latring) is used in your house holds?
o What is the height of toilet/bathroom from surfece level?
16. Which type of materials is used for house construction?

17. Medical facilities-

[1 No. of doctor / paremedic/ health adviser per 100 househeld

o No. of hospital/ heallh center in the locality

g Do you get free medicine or other services?

O What is the condition of health service in those center?

{0 What is the distance between your house and the hospilal?

15. Transportation facilities —

o Length of road-
Paved (1 Mud 1

o What is the condition of road network?
o Which types of transporis are used normally?

o Which type of ransport you use Lo go 1o the health centre?

D. Information of storm sorge hazard
19.8. No. of storm surge occurred during your lifetime:

No. | Month &Year | Storm Height Duration Major damages




b} Waming System:

¢} Comments {Open):

20 Diisaster preparation:

21.

21.

a. Have you any training / experience on: preparation for disasier?

b. What types of prepamation do you have to face the disaster?

Pre-
During-

Post-

¢. Do vou have any first aid Lraining?

d. Do you Lake part in any disaster awareness programe in your locality?

Shelter

a. Where do you get shelter, when there is any disaster/ ¢cyclone waming?
b. How many cyclone centers are in your locality?

¢. Is that sufficient for your locality?

d. What is Lhe infrastructural condition of that cyclone ceneer?

Prolection for Coast

a) Types of protection system-
by Area under protection-

¢) Rate of Vegetation in the locality-
Natural forest Social forest —

dy Condition of protection sysiem-

¢} Is it sustainable?
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1) Is the protection beneficial for roat level people?

23. Disasler management optiona:

a. Is there any disaster management committee in your locality?

b. Have you any access to easy Tinancial loan at crisis period?

¢. Do you get heip from any otganization?
GO 1
NGOs ]
Other [

d. Which NGOs are active in your locality?

¢. How do they help you?



Information Collection Sheet

1, Study area

» General Area Description:

» Population:

« Roead:

Materials Lengih

e Communication sysiem

s TProduct processing and preservalion

Product markel

a} Normal time b) Post disaster

2. Natural and anthropogenic resources

3. Infrastruciure
a} Social
b) Economic

¢} Educalicnal

3. Development activitles

a) Warning system:

b) Awareness progromme:

¢} Shelter:
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d) Post disaster activities:

4. Protection for Coast

a) Types of profection system

b} Area under protection

¢) Condilion of protection system:

d) Is 1t sustainable?

¢) s the protection beneficial for roat level people?

5. Damage Caused by storm surge during recent storm surges period:

a) Narural resources

by Infrastructueal

<) Human life and Health



APPENDIX-B

Study on the security medeling through the participation of marginal livelihood

groups in the cosstal area

Checklisi for Focus Stakeholder Meeting (FSM)

Dstrict: Satkhira

Date: (9.09.2008
Vill: Harinagar

Starting Gme: 59.00 AM

Union: Munshiganj

Ending time: 10.30 AM

Facilitating NGO: Sushilan, Kaliganj, Satkhira.

Venue; Harinagar Sushilan Office

Upazilla: Shamnagar

Role of Team Member

Organizer: Mahmuda Mutahara and Md. Mahbubar Rahman (Sushilan, Shyamnagar.)
Moderator; Mahmuda Mutahara, ¥WFM, BUET.
Reporiing: Mahmuda Mutzhara, TWEM, BUET.

List of Participants:

SL Participant Ape Occupation Education
No.

1 Mahmuda Mutahara 26 Student M. Sc.

2 Mahbubar Rahman 28 Service (NGO) | B. Sc.

3 Abu Zaber Morol 38 Up member H. §c

4 Md. Manik 38 Service (NGO) | B. S¢.

5 M. Motiar Rahman 52 Fazmer Class-Two
6 Farid Gazi 40 Farmer Illiterate

7 Ahsan Morol 30 Farmer Class-Two
g Subaol Sarkar 46 Wage labor Illiterate

9 Rabiul 38 Forest Extract Illiterate

10 Samsul Mool 28 Fizsher Clazs-Two
11 Mala Rani 38 Fisher Class-Two
13 Noni Bala 38 Wape laborer Class-Two
14 Rina Mondol 52 Wape laborer Class-Three
15 Rabia 34 Fisher Class-Two
16 Chandra 48 Forest Extract

17 Maksud 55 Forest Extract | Class-Two
18 Abul Gazi 44 Fry collector Iliterate

19 Rahim Uddin 38 Fry collector Class-Two
20 Poran 37 Fry collector (Class-Three
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Forus Stakeholder Meeting Agenda:

v

<

Introduction

Identification of major assels of livelihood groups.

TIdentification of assets in five categories; natural, financial, human, physical and
social as the component of coastal livelikood system.

Identification of econpmic activities of livelihood groups and seasonality.
Identification of major storm surge hazards in the study area and their ranking.
Vulnerability factors on assets of livelihood groups due to storm surge hazards.

Major Findings from Focus Stakeholder Meeting:

. Siakeholders are aware of storm surge and increasing occurrence of Lhat natural

hazard.
The storm surge hazards damage household capital and livelihood resources more
destructively.

. The storm surge hazards are affecling agriculture, shfimp farms and mangrove

forest.
Livelihood system is under developed and people are helpless.

5. Farmer are taking several iniliafives 1o reduce their loss from hazards such, land

raising, embankment to protect high tidal flooding, forestation for prolection,
imigation by Tube-well, fresh water reserve in ponds elc.

6. There is a lack of institulional activilies and mitigation measure.

7. Poor prolection system.
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Study on the security modeling through the participation of marginal Livelihood
groups in the coastal area
Checklist for Focus Stakeholder Meeting (FSM)

District: Satkhira

Date: 25.12.2008 Venue: Munshiganj Sushilan Office

¥ill: Munshiganj Union: Munshigan) Upazilla: Shamnagar
Starting time: 10.30. AM Ending time: 12.00 AM

Facilitating NG(: Sushilan, Kaliganj, Satkhira,

Role of Team Member

Organizer; Mahmuda Mutahara and Md. Mahbubar Rahman (Sushilan, Shyamnagar.)
Moderator: Mahmuda Mutahara, IWFM, BUET.
Reporting: Mahmuda Mutaharm, WM, BUET.

List of Participants:

Sl Participant Age Occupation Education
No

1 Mahmuda Mutahara 26 Student M. Sc.

2 Mahbubar Rahman 28 Service M. Sc.

3 Jotindronath Mondal 45 Viil. Doctor B. Sc

4 Lalita Rani Mondal 23 Service B. 8¢

5 Suvash Mondal 39 Farmer Class-Nine
6 Kashem Gazi 46 Farmer Illiterate

7 Nasima begam 29 Farmer Class-Seven
g Haran Mondal 42 Wage labor Class-Five
9 Rezanl Karim 50 Forest Extract Class-Two
10 | Krisna Rani 30 Fisher [literate

11 Ismail Hossain 46 Fisher Class-Two
13 | Babur Ali 38 Wage labor 1lkiterate

14 | Selina 28 Wage labor Tliterate

15 | Puti Rani 38 Fisher Class-Two
16 | Azmal Sardar 38 Forest Extract Class-Two
17 | Sofed Gazi 52 Forest Extragt Class-Three
18 | Komol Sarker 34 Fry collector Class-Two
12 | Romi Das 36 Fry collector Signature
20 | Md. Rafik 20 Fry collector Class-Five
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Focus Stakeholder Mecting Agenda:

S N

Introduction.

Coastal livelihood system.

Affected aclivities and insecurity of liveliheod groups.
Livelihood security indicators and iheir rational,

Expected living standard copping mrategies of livelihood groups.
Selection of indicator (Pair-wise priority functiony.

Present and firture adaptation oplions for storm surge hazards,

Major Findings from Focus Stakeholder Meeting:

o 2

. Livelihood sysiem is not developed much and most of the marginal groups are in

greal danper.

Developed indicator framewurk is logical and significant.
Standerd value of indicators.

Pair-wise weight / priority weight of indicators.

Socio-economic development and future plan to survive.
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Study on the security modeling through the participation of marginal livelihood

groups in the cosstal area
Checklist for Focus Stakcholder Meeting (FSM)

BDistrict: Cox’s bazaar

Date: 18.01.2009 Venue: Khurushkul Union Parisad
Union: Khurushkul Uparille: Cox’s bazaar Sadar
Starting time: 10.30. AM Ending time: 12.00 AM

Fnc:ilitating_NGD: SARPY Bangladesh.

Role of Team Member

Organizer: Mahmuda Mutahara and Md. Abidur Rahman (SARPY Bangladesh).

Moderator: Mahmuda Mulshara, IWFM, BUET.
Reporling: Mahmuda Mutahara, TWFM, BUET.

Lint of Participants:

SL Participant Age Qccupation Education
No.

1 Mahmuda Mutahara, 26 Student M. Sc.

2 Abidur Rahman 34 Service M. Sc.

3 Abdul Mabud 48 Chairman B.Sc.

4 Abdul Khalek 55 Farmer Class-Two
5 Sabir Ali 44 Salt farmer Class-Four
6 Rawsen Al 38 Sal farmer Class-Nine
7 Modhu Bala 37 Diry Fisher Illiterate

8 Abdul Lotif 40 Dry fisher (Class-Seven
¢ Faez Uddin 28 Dry fisher (Class-Five
10 Lal Mohan 45 Fry coliector Class-Two
11 Nasima 35 Fry collector Iliterate

13 Monirul Islam 438 Farmer Iliterate

14 Momotaj Khatun 37 Farmer Class-Two
15 Abu Taleb 38 Fisher Class-Four
16 Md. Atk 56 Fisher 5. 8. C.

17 Saheda Khatun 38 Wage laborer Class-Two
18 Baoli Mchan 45 Wage laborer (Class-Three
19 Moen Gazi 40 Fisher Class-Two
20 Ciopal Dee 38 Salt Farmer Class-Five
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Focus Stakeholder Meeting Agenda:

v Introduction

v Identification of major assets of livelihcod groups.

¥ 1deniification of assets in five categories; natural, financial, human, physical and
social as the component of coaslal livelihood sysiem.

v Identification of economic activities of livelihood groups and seasonality,

'l'\

Identification of major storm surge hazards in the study area and their ranking.
v Vulnerability factors on assets of livelihood groups due to storm surge hazards.

Major Findings from Focus Stakeholder Meeting:

1. Stakeholders are aware of storm surge and increasing occurrence of that natural
hazard,

2. The storm surge hazards damage household capilal and livelihood resources more
destructively.

3. The storm surge hazards are affecling agriculture, salt field, shutki mohal and
olhers.

4. Livelihood sysiem is under developed and peeple are helpless.

5. Farmer are taking several initiatives to reduce their loss from hazards such, Jand
raising, embankment to protect high tidal flooding, forestation for protection,
irrigation by Tube-well, fresh waler reserve in ponds ete.

6. There is a lack of institutional activities and mitigaiion measure.
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Study on the security modeling through the participation of marginal livelihood

groups in the coastal area

Checklist for Focus Stakeholder Meeting (FSM)

Distriet: Cox’s bazaar

Date: 05.02,2009
Union: Jilonja
Starting time: 10.30. AM

Facilitating NGO: SARPV Bangladesh.

Venue: Jilonja Union Partsad
Upazilla: Cox’s bazaar Sadar
Ending time: 12.00 AM

Raole of Team Member

Organizer: Mahmuda Mulahara and Md. Abidur Rahman (SARPY Bangladesh).
Moderalor: Mahmuda Mulahara, ITWFM, BUET.
Reporting: Mahmuda Mutahara, ITWFM, BUET.

List of Participants:

SL Participant Age Occupation Education
No.

1 Mahmuda Mutahara, 26 Student M. Se.

2 Abidur Rahman 34 Service M. Sc.

3 Md. Rashid Ahmed 42 Up member B. 5¢.

4 Abdul Khalek 33 Farmer Class-Two
5 Solaiman Ali 35 Farmer 5. 5. C.

] Momena Khatun 35 Fry collector Illiterate

7 Nurul Haque 43 Fry collector Class-Thyee
8 Abdul Lotif 40 Fisher Class-Seven
G Lota Rani 38 Fisher Class-Two
10 Prosanto Kumnar 56 Fisher Signature
11 Nepal dee 48 Wage laborer Class-Two
13 Md. Eunus 40 Dry Fisher Class-Four
14 Kabir Ahmed 36 Dry Fisher Class-Three
15 Sahara Khatun 32 Dy Fisher Class-Two
16 Md. Aslam 36 Wage laborer Signature
17 Shunil 32 Salt farmer (lass-Seven
18 Hossain Ali 40 Salt farmer (Class-Four
19 Hamid Hossain 16 Fry collector (Class Five
20 Durga Bala 28 Wage laborer Signature
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Focus Stakeholder Meeting Agenda:

LU U UL S N

Intrexluction.

Coastal livetihood syslem.

AHected activities and insecurity of livelihood groups.
Livelihood security indicalors and their rational.

Expected living standard copping strategies of livelihood groups.
Selection of indicator (Patr-wise priority funclion).

Present and future adaptation oplions for storm surge hazards.

Major Findings from Focus Stakeholder Meeting:

e

Livelihood system is not developed much and most of (he marginal groups are in
great danger.

Developed indicator framework is logical and significant.

Standard value of indicalors.

Pair-wise weight / priority weight of indicators.

Socio-economic development and future plan to survive.



APPENDIX-C

Selection of indicators with response to different livelihood securily eoptions by AHP
{Analytical Hierarchy Prucess)

Step-1: Pair wise comparison matrix for 1* level criteria for Security Indicator Selection.

Fooxd Income Watar
security security Life &health { Property and | security
sacurty personal
Food secunty ] 8 5 8 1/8
income sacurity 4] 3 5 12
Life &health security 5 i 9 1/5
Property angd perscnal i 4
Water security d

Pair wise comparison matrix for 2™ level criteria in Indicator Selection for Foed Security.
Pair wise comparison matrix for 2" Jevel criteria (Natural Capital indicators under food security)

Step-2: Transform the comparison intv weight

F55 S5P SHML | DOSS RVAA | TFPP | PNDS 1 RROI | APRE AEFS
F55 1 I 7 7 3 1/9 G 1/% 1/9 1/8
5P i 8 8 3 1/3 G 1/ 1/8 1/7
SHML 1 2 ;] 179 g 1/8 /9 1/9
D85S 1 9 1/7 Q 145 3 3
RVAA 1 1/9 1 119 1/8 1/4
TFRP 1 7 t 1 |
PNDS 1 1/9 1/3 1/8
RROL 1 7 @
APRE 1 b
AFEFS 1
Computationa! process of priority vector (1% level criteria)
Food incomea Property
securty gecurity | Life &health and Water
security personal security
food security 1 8 5 8 15
income security 1/5 1 5 ] 17z
Life &heglth security 145 145 1 9 145
Property amd personal 1/8 145 1/8 1 4
Water security 5 2 5 114 1
_Column_sum 68 114 16.1. 24,3 5.4
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Cemputational process of priority vector for 2™ |evel criteria (Natural Capital indicators under food

security)
55 S5P SHML [ DOSS BEvaa | TFPP j PNDS | RROI APRB AEFS
F&5 1 1 7 7 ] 1/9 9 1/9 1/9 1/8
58P 1 1 8 & 8 1/3 s 178 1/8 147
SHML 1/7 18 1 8 8 1/9 ) 1’8 1/9 179
DOSS 17 17 1/8 1 0 117 9 /5 3 3
RVAA 1/8 1/8 1/8 /9 1 1/9 1 1/9 1/8 1/4
TERF 9 9 ] 7 g 1 7 ; 1 |
PNLS 114 14 /4 1/ 1 1/7 i 1/9 1/8 1/8
RRQl g 9 i 8 5 g 1 g 1 7 6
APRR G 9 B 143 4 1 B 1/6 1 &
AFFS g 8 7 1/3 8 1 8 1/7 1/6 1
COLUMN
SUM 37522 1 31504 | 47381 36339 [in] 4.744 70 3.093 | 12.784 17.754
Step-3: Formation of a matrix through dividing each cell by ¢olumn sum
Malrix for 1% level criteria
Food security | Tncome security | Life &heallh Property and | Water
secuarity personal seeutity
Food security 0355 0.704 0.310 0.330 0.034
Income security 0,019 088 ¢.310 0247 {3085
Life & health security 0.031 0.018 {062 0.371 0.034
Property and personal 0.019 0.015 0.007 0,041 0.678
Water security 8775 0.176 0310 £.010 0.169
Matrix for 2™ level criteria (Natural Capita! indicators under food security)
F&88 S5P SHML | D035 | RYAA | TFPP PNI¥S RRQI APRB AEFS
F58 0.027 0027 {0,148 {.190 0,123 0.023 Gq.129 0.036 0.(H9 {.007
58P 0.027 0037 .169 0.217 0.123 0.026 0.129 0.040 0010 0.008
SHML {3004 0.003 2021 0.217 0.123 023 .129 0.040 .09 0.0
oSS O 1 0004 0.003 0.027 0.138 0.030 0.129 0.065 .235 0.169
RVAA 0.{K13 0.003 0.G03 0.003 0.015 0.023 0.014 0.036 0.010 .014
TFRP G240 £.240 0.165 0,194 0.138 0.211 {.100 .32 {.078 0.056
PNDS {.003 0.003 &.002 0.003 0.015 {.030 0.014 0.036 0.010 0.007
RROI 0.240 4.240 0.169 0.126 {.13% 0211 0,129 £.323 0.548 |  0.338
_APRB 0240 0.240 D169 0.009 D062 0211 g.114 0.054 0.078 0.338
AEFS 0.213 0.213 0.148 0.00% 0.123 0.211 0114 {046 0.013 0,056
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Step-4: Calculate row sum for each factor and normalize these values by dividing each factor
value by column sum
Matrix of normalized value for 1* level criteria

Row sum Nommalized weight
Food security 1532991115 £.306598223
Income security D.74DB8PE55 01486873831
Life &health security 0.515704351 { 10314087
Property and personal 0.760142368 2.152028474
Water security 1441292504 0288258502
Sum & 1

Matrix of normalized value for 2™ level criteria (Natural Capital indicators under food security)

Indicators from Natural Capitad Row sum
Normalized weight |
Frequency of Storm surge (Imeguiarfrequiar} F8S5 0.718 0.072
Storm surge Period (Low tide/ high tide) B8P 0.775 0.078
Surge height from mean sea level SHML 0.576 0.056
Duration of siorm surge {Short tem/ long term) DOss 0.803 0.080
Rate of vegetation around the area RVAA 0.125 0.013
Time frame for resource collection/ production TFRP 1.748 0175
Perfarmanca of natural drainage system PNOS 0.124 0.012
Rate of possitle resource guality improvemeant RE 2472 0.247
Access to alternative resource base APRB 1.515 0.151
Available energy ffuel supply AEFS 1.147 0.115
Sum 10 1

Step-5: Priority vector of Natural Capital indicator under food security. {Multiplying

normalized vailue of alternatives with normalized security vector)

Food Normalized priority vector | Overall priarity vector (Response)
security
0.072 (.02
0.078 0.02
0.307 0.058 0.02
0,08 0.02
0.013 0.00
0.175 0.05
0.012 0.60
0.247 0.08
3151 (05
0.115 0.04
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Same Process has been followed to seleet Indicator According to Their Priority or Level of

Reaponse.
Pair wise comparison matrix for 2™ level criteria (Financial indicators under food security)
HP QP BF% BS RSS AWEA | SAEC | AFL HIRC
HF 1 9 & 7 ] 5 4 3 2
Op 1/ i 0 g 7 6 5 4 3
SFS 173 1/9 1 9 3 7 & 3 4
RS 7 148 1/9 1 s ] 7 b 3
R5S 114 147 1/8 ] 1/9 1 O 8] o 4 6
AWEA 1/5 1/6 1/7 1/8 1/9 1 9 B 7
SAEC 1/4 1f5 6 1/7 1/8 1/ 1 9 8
AFL 143 174 175 16 117 1/8 1/ 1 9
HIRC 172 i73 1/4 1/5 1/6 177 1/3 1/4 1
Column
EIH ] 2.820 | 11329 18596 | 25.746 | 31.546 | 36379 | 40.236 43.111 | 45000
Matrix of normalized value for 2" level criteria
Indicators Row sum | Normalized
Homestead production HP 2.382 0,265
Ownership on main production or income OP 1.583 0.176
Scope of food storage 5FS 1.256 0.140
Rate of saving RS 14036 0.115
Reliability of saving system R5S 0.856 0.095
Access of women 10_ggongmic activities AWEA 0.694 3.077
Scope of altemative economic activities SAEC {.539 0060
Access to financial loan AFL 0.3%1 0.043
Portion of HH income earned from rest of the country | HIRC 0.264 0.029
Sum 4 |

Pair wisc comparison marix for 2™ leve! criteria (Human Capita! indicators under food security)

RE NFA KSR | NST | ADS TSP APH | REWS | RAT ROM
RE 1 l 17 o 8 i 1/8 1/7 1/7 7
NFA 1 3 9 3 1 3 [ 7 5
KSR 7 1/5 1 9 2 & 6 5 ] 8
NST 1/9 1/9 1/% 1 3 117 7 5 3 5
ADS 1/8 1/8 1/5 1/8 1 157 1/7 1/5 143 2
TSP 1 1 ] 7 7 1 7 5 & 1
APH B 3 1/5 177 7 /7 1 & 3 3
REWS 7 7 1/6 175 5 175 145 1 6 5
RAT 7 7 147 112 172 1 1/3 1/5 t 3
ROM 177 1/5 18 H5 3 176 173 176 143 1
Column
sum 32378 | 25636 | 8.0884 | 36001 | 525! 10,795 | 27.1345 | 27.709 § 34.80% 40




Matrix of normalized value for 2 level criteria
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Iraticator Nermalized |
Row sum weight

Rate of education/literacy RE 0, 77142579 Q.077
Knowledpe on first aid NFA 1.BS281072] 0.185
Knowledge on storm surge risk KSR 2.137183011 0.214
Access to nearest district town MNST G.864494469 0.086
Access to doctor service [No. of doctor / 50 Household} A5 0.14127445 0.014
HH population having training on Surge protection TSP 124971288 0.125
Active population of HH APFH 1.11283517%2 0.111
Response to eacly warning system REWS 0.969%53593 0.097
Response to adaptation technology RAT 0.74 1550007 0.4074
Rate of out migration of HH member ROM 0.1586798%6 0.016
Sum o 1

Pair wise companison matrix for 2™ |evel criteria (Physical/ infrastructural Capital indicators under

food security)

541 PHC PCS | ADW SF | ARTC APR TF | AUPS | FPS
SHI I g 9 ] 8 9 3 9 9
FHC 1% 1 1/9 1/ 1/9 1/5 1/9 1/9 2 172
PCE 1/9 9 1 5 ) 6 & 5 B 4
ADW 1/8 el 145 1 4 g 7 3 3
SF 18 9 1/5 144 1 9 & 3 4 6
ARTC 119 5 i/6 19 1/9 | 1/9 1/9 2 2
APE 119 9 176 177 1/& 9 1 5 1 3
TF 1/5 % 5 1/5 143 9 1/5 1 (4] 5
ALUPS 19 1/2 1/8 1/3 1/4 112 1 1/6 ] 3
FPS 14 2 1/4 1/5 1/6 112 1/3 1/5 143 1

Column
sum 2017 62500 11419 15348 | 19039 | 53.200 | 30.756 24.589 | 36.233 | 3850

Matrix of normalized value for 2 leve! criteria

Indicators Row sum MNormalized
weipht
Safe housing infrastructure’ condition SHI 3.490 0.349
Performance of hospital Health center PRC g1 0.017
Performance offaccess o cyclone shelter PCS 1.706 0171
Availability of drinking water (Safe water) ADW 1.307 0.131
Sanitation facikities SF 1.0 1 G104
Access of RadioTY/ Cell phone ARTC 0.294 3.029
Availabitity of paved road APR 0,740 G074
Frimsporiation facilities TF 0.798 0.080
Part of area under protection structure AUPS 0.260 0.026
Fitess of protection structure FPS 0192 0.019
Som 10 1




Pair wise comparison matrix for 2" levet criteria {Sccial Capilnl indicators under food security)
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PWF CPP ALG NGO SLR Pl CMC | ASD APP
PWF 1 8 B 6 9 7 B 7 7
CPP 1/8 A B ) 9 5 5 ) 7
ALG 1/8 1/8 i 7 B 7 6 7 7
NGO 1/6 145 147 1 8 16 1/5 B 17
SLR 119 118 178 1/8 1 14 17 17 178
Pl 17 115 A7 B g 1 17 5 1/9
DMC 118 115 1/6 5 7 7 1 7 8
ASQ yi 179 W 1/8 7 175 17 1 9
AFP 7 177 A7 7 9 9 18 118 1
Matrix of normalized value for 2™ level criteria
Indicators Row sumi { Normalized
weight

Parformance of weather forecasting PWF 2.930 0328
Community participation practice CPP 1,835 G 182
Activaness of local GO ALG 1.253 2.138
Interrelationship with NGO NGO 0.453 0.050
Performance social law and reguiation SLR 0.108 0.012

Political influence on sccial groupd commitiee Pl 0.542 0.060
Performance of lacal disaster managerment committee DMG 0.829 0.103
Activeness of social organization of livelihood groups ASO 0 459 0.051
Awareness program on protection measure (No./Y) AFF 0.654 0.077

Sum g 1

Pair wise comparison matrix for 2™ level criteria (Natural Capilal indicalors under income security)

FS8 SSP | SHML |DOSS {RVAA | TFPP | PNDS | RRQI | APRB | AEFS
F55 1 1 7 7 7 1 |7 1/9 1% |9
SSP 1 1 8 8 8 19 |8 149 18 |9
SHML 177 178 1 5 8 1w 17 17 18 |8
DOSS 117 177 1/5 1 g 18 |9 1/8 19 |9
RVAA 17 17 118 145 1 w9 8 1/5 49 19
TFRP 9 g 9 9 1 7 5 8 g ‘
PNDS 117 117 1/8 119 1/8 W7 |1 1/9 18 | 17
RRQI g g g 8 9 15 |9 1 1 177
APRB g 9 8 g 149 1% |7 7 1
AEFS 1/9 149 1/9 14 ) 1% |8 1 17 11
Column i L o
sum 20663 | 20665 | 42.561 | 44.333 | 60236 | 2204 | 71.000 | 14712 [ 8.851 | 62.286




Matrix of normalized value for 2™ level criteria

Indicators Row sum | Nomalized

weight
Frequency of Storm surge (Iregular/regular) F58 g.820 0.082
Storm sunge Petiod (Low ride/ high tide) 25p 0.853 0.085
Surge height from mean sea leve! SHML 0.602 0.060
Duration of storm surge (Short term/ long term} DOSS 0.535 0.054
Rate of vegetation around the arca RVAA 0.359 0.036
Time frame for resource collection’ production TFEP 2.862 0.285
Performanee of natural drainage system PNDS 0120 0.012
Rate of poasible resoures quality improvement RRQI 1548 0.155
Access ta alternative resource base AFRB 1.850 0.185
Available energy /fuel supply AFFS D450 0.045
Sum 10 1
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Pair wise comparison malrix for 2™ level crileria (Financial Capital indicalors under income

security)
HP op SFs RS R55 AWEA | SAEC | AFL HIRC
HP 1 1/9 g 9 ] B B i 5
oF 8 1 8 8 7 6 5 4 a
SF% 15 1/8 1 119 18 14 147 2 1/9
RS 119 178 ) 4 9 1/5 118 119 178
RS8 118 17 8 172 1 & 8 7 &
AWEA 18 giis] 4 g 119 1 g [:] T
SAEC 178 1/5 7 8 1/8 118 1 8 B
AFL 178 1/4 12 *] 117 1{8 118 1 =
HIRL 1/5 1/3 8 5] 146 17 178 1/9 1
Column
SUMmM 10822 2.440 | 55500 | 52222 | 26.871 | 24740 | 31.504 39.222 39.235
Matrix of normalized valiie for 2™ level criteria
Indicators Row sum | Nommalized
weight

Homestesd production HP 1.700 0.1849
Ownarship on main production or incorms op 2.33 0266
Scope of food storage 5FS 0150 0.0%7
Rate of saving RS { 585 0 066
Reliability of saving systarm RSS 1.202 0.134
Accass of women to economic activities AWEA 1.037 115
Scope of altarnative ecanomic activities SAEC 0.847 0.0%4
Access to financial losn AFL 0. 564 0.063
Portion of HH incame earned from rest of the country HIRLC 0.5815 0.057
Som 9 1




Pair wise comparison mateix for 2™ level criteria (Human indicators under income securiry)
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RE NFA KSR NST ADS TSP APH REWS | RAT ROM
RE 1 g 9 5 g & 1 5 5 5
NFA, 144 1 148 117 ) 17 1/9 1/8 1/9 178
KSR, 1/8 8 1 7 2] 5 1 1 4] 17
NST 1S 15 7 i 7 =] 7 5 & 17
ADS 119 1/9 1/5 17 1 1/8 18 147 17 17¥
TSP 1/5 175 T 1/6 B 1 7 5 o) 7
APH 1 1 g 17 B 177 1 5 5 7
REWS 1/5 145 g 145 7 1/5 175 1 B 5
RAT 115 1/5 g 145 7 uli 17 1/5 1] 5
ROM 145 HS g 7 7 1/6 1S 116 175 1
Colurmnn
sum 3.333 | 20.111 | 53.468 | 20.995 | 68.000 | 17920 { 17,770 | 22621 | 33.454 | 30.540
Matrix of normalized value for 2™ level criteria
Row sum weight
Rate of educationfliteracy RE 2.18% 0.215
Knowtedge on first aid NFA 0191 0.019
Knowledge on_storm surge rigk KSR 1.449 0.144
Access to nearest district town NST 1.326 0.132
Access to doctor service {No. of doctor / 50 Household) ADS 0.053 0.008
HH population having fraining on Surgae protection TSP 1.405 {140
Active populafion of HH APH 1,306 0.130
Response to earty waming system REWS 0. 760 0.076
Response to adaptation technalogy RAT 01.58 0058
Rate of cut migration of HH member ROM 0.741 0.074
Sum 10 1

Pair Wise cormparison matrix for 2™ level ctitetin (Physical/ infrastructural Capital indicators under

income security)

EHI PHC PCS ADW SF ARTC | APR TF AUPS | FPS

SHI 4 o 7] a 9 8 7 5 8 112

PHEC 118 1 1/8 5 5 1/8 178 178 1/8 1/8

PCS 1/9 =) 1 7 8 g 5] 5 8 4

ADW 118 115 17 1 i 145 1 1/5 17 114

SF 118 145 1/8 16 1 144 1/8 3 14 1/5

ARTC 1/8 8 B 5 4 1 7 5 [ 1

APR 117 8 16 7 a8 177 1 5 1 3

TF 115 B 115 | 173 1/5 15 1 5 5

AUFPS 118 8 178 7 4 1/&6 1 1/8 1 3

FPS 2 ] 1/4 4 5 1 173 1/5 13 1
Column

sum 4 037 50400 | 19121 | 54.167 | 50.333 | 17.085 | 22 926 | 24.603 | 30.851 | 18.061




Matrix of normalized value for 2™ level criteria

Indicators Row som | Normalized

weighi
Safe housing infrastructure/ cendition SHI 2478 0.248
Performance of hogpital /Health canter PHC ).270 0.02¢
Performance offancess to cyclone shelter PCS 1.814 0.181
Availability of drinking water (Safe water} ADW 0.217 0.022
Sanitation fagilities SF 0.222 0.022
Access of RadiofTV/ Cell phone ARTC 1.571 Q157
Availability of paved rad APR {.918 3.082
Transportation facilities TF 0.808 0.090
Part of area under protection structure AUPS 0.637 0.064
Fitness of protection structure FPS 0.878 0.098
Sum 10 1
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Pair wise comparnison malrx for 2™ Jlevel criteria (Social Capilal indicators under income security)

PWF CPP ALG NGO 5LR P} DMC | ASO APP

PWF 1 7 1/4 145 5 17 17 147 1/8
CFF 7 1 17 5 i 5 f 1 A
ALG g 7 1 ) B 5 7 7 7
NGO 5 1/5 118 1 g B 7 & 118
SLR 145 118 148 1/9 1 117 16 147 17
Pl 7 1/5 1/5 1/8 7 1 9 8 7
PMC 7 1/8 pird 17 5 149 1 177 177
ASO 7 1 Wi 1/6 7 i) [ 1 9
APP 8 1/8 17 g 7 17 7 179 1
Column

SUm 51.2 88 2.1 24,7 57.0 18.7 46.3 235| 326

Matrix of normalized value for 2™ level criteria
Indicators Row sum | Normalized
weght

Performance of weather forecasting _ PWF 0.202 0.022
Community participation practice CPP 1.363 0.151
Activeness of local GO ALG 2778 0.308
Interralationship with NGO NGO 1.185 0.132
Performanca social law and regulation SLR 0143 Qo3
Political influsnce on soctal groupl committee Pl 1.179 0.1
Performance of local disaster management committee DMC 0.348 ¢.039
Activeness of social organization of liveliboed groups ASO 0.911 0.101
Awareness program on protection measure [No.fY) APP 0917 0102
Sum [+ 1
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Pair wise comparison matrix for 2™ level criteria (Natural Capital indicators under Health security)

FES 35P SHML | DOSS | RYAA | TFPP | PNDS | RRQ! APRB | AEFS
FS3 1 ¥ ¥ 18 9 1/8 8 114 17
58P ] ) 65 117 g 117 8 148 1/
SHML 17 1/8 1 17 B 1/2 g 1/8 g
DOSS 17 17 1/8 1 o 7 O g 9 )
RYAA 8 3] 7 18 1 g 5 B 1/9 5
TERP 149 19 1/8 T 119 1 1/8 1 117 178
FPNDS B 8 7 1/9 HE B 1 2 HB 7
RROH 1/8 118 178 14 18 1 118 4 1 157
APRE 9 g 8 g He B 1f7 7 1 7
AEFS 7 T 5 1/ 9 7 B 1 7 1
Column
sum 34522 | 34504 | 44 375 | 31.5687 | 20.013 | 66.000 | 23.772 | 61.000 | 2.994 | 39.577
Matrix of normalized value for 2™ level criteria
Indicator Row Mormalized
surm weight
Frequency of Storm surge {Imegularfregular) FS3 g.757 0.076
Storm surge Period {Low tide/ high tide} S8P 0.740 0.074
Surge hEight_from mean 52a level SHML 0.R34 0.083
Duration of storm surge (Short term/ long term) DCSS 1.389 0.139
Rate of vegetation around the area RVAA 1.341 0.134
Time framea for resourca collectiond prodisction TFRP 0107 0.011
Perfurmance of natural drainage system PNDS 1.164 0.116
Rate of possible resource quality improvernent RRQI D384 0038
Access o altermaine resource hase APRE 1.748 0.175
Avaikable energy /ffuel supply AEFS 1.526 0.153
Sum 10 1

Pair wise comparison matrix for 2™ level criteria (Financial indicators under Health security)

HF QP SFS RS R3S | AWEA | SAEC | AFL HIRG

HP 1 5 119 18 147 g g 1/9 8
o 115 i 9 8 7 8 8 4 3
SFS 9 179 1 9 8 7 8 114 4
RS 8 e 119 1 ) B 7 g 5
RSS 7 17 18 19 1 9 8 7 B8
AWEA e 1/8 17 | 18 145 _ 1 4 1/9 7
SAEC 115 118 148 17 118 114 1 1/9 8
AFL 9 174 4 1/6 17 9 g 1 8
HIRC 116 113 114 175 16 177 148 119 1
Coalumn

sum 34,59 721 | 1487 | 1887 | 2569 | 51.39 5413 18.6% 49.00

Matrix of normalized value for 2™ level criteria



Indicators Row sum | Normalized

weight
Homestead production HP 1.2116 0.135
Ownership on main production or income QP 2.0250 0.225
Scope of food storage SF5 1.8102 0,168
Rate of saving RS 1.3674 £.152
Feliahility of saving system RSS 1.0952 0.122
Actess of womean to aconomic activities AVWEA 0.2833 £.031
Scope of allernative economic activties SAEC 0.2339 0.026
Access to financial loan AFL 1.1568 01289
Portion of HH inrcome earned from rest of the country HIRC 0.1164 Q013
Sum o) 1
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Pair wise comparison matrix for 2™ levet criteria {Human Capila! indicators under Heallh security)

RE NFA |KSR |NST |ADS |TSP |APH | REWS | RAT | ROM
RE 4 118 i 5 149 1 5 5 § g
NFA g 1 5 3 5] 1 5 & 7 g
KSR 1 1/5 1 5 1/8 1 5 & 117 9
NST 1/ 1/3 145 1 1/9 § 1 5 148 7
ADS 9 145 B 9 1 B 7 6 7 )
TSP 1 i i 145 1/8 1 7 5 B B
APH 145 ilii] 115 1 17 L] 1 1/7 T 9
REWS 145 1/6 175 145 18 1/ 7 1 B 9
RAT 1/5 17 7 g 1/9 1/8 149 1/9 1 9
fOM 1/9 1/9 145 17 17 16 17 1/8 1/5 1
Column
Sum 219 343 |2371 |3254 (804 22493825 | 3338 41,38 | 78.00
Matrix of normalized value far 2™ level criteria
Indicators Row sum | Normalized
weaight
Rate of education/iiteracy RE 0847381014 | 0.0847381 |
Knowledge on first aid NEA 2380884088 | 0.23898841
Knowledge on_storm surge risk KSR 0.757629429 | 0.07576284
Access to nearest district town NST 0.649119821 | 0.06491168
Access lo doctor service (No. of doctor / 50 Household) | ADS 2.19923491 | 0.21952348
HH popitation having traming en Surge protection TSP 1.024421826 | 0.10244218
Active population of HH APH 1 B80185118 | D.0BB01661
Response to early warning system REWS 0.622112879 | 0.0622113
Response Io adaptation technology RAT 0.7555414862 | 0.07555149
Rate of cut migration of HH member ROWM 0.094534951 | 0.0094535
Sum 10 1
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Pair wize comparison matrix for 2™ tevel criteria (Physical/ infrastructural Cepital indicators under

Health security)
SHI PHC PLS ADW SF ARTC | APR TF AUPS | FPS
SHI 1 g 9 ] 8 (5] 7 5 2 B
PHC 115 1 5 3 5] 1 5 5 7 5
PCS 149 15 1 7 4 5] & 5 (4] 5
ADW 1B 173 17 3 4 6 7 5 3 5
SF 1/8 1/6 114 114 1 B 3] 15 4 &
ARTC 1/8 1 1 G 1/5 1 i 5 5] alit]
APR 17 1/5 45 17 16 17 4 2 9 1/6
TF 1/5 146 1/5 1/5 B 15 2 1 5] 1/4
ALUPS 1/8 147 118 113 1/4 1/5 1 178 1 3
FPS 18 1/5 115 15 116 g 3] 4 143 1
Column
sum 21490 12.410 | 17085 | 20,203 | 28.783 | 36.510 | 48.000 | 31.867 44 333 | 33.528
Matrix of normalized value for 2™ level criteria
Tndicators Row sum
Priarity
Safe housing infrastructure/ condition SHI 3.322 0,332
Pérformanta of hospital /Health centér PHC 1407 0.141
Performance offaccess to cyclone shelter PCS 1.385 0.139
Availpbility of drinking water (Safe water) ADW 0.564 D.096
Sanitation facilities &F 0.670 0.067
Access of RadioTV Cell phone ARTC 0.650 0.068
Availability of paved road APR 0.172 0.017 .
Trangpartation facilities TF 0.521 0.052
Part of area under protection structure AUPS 0 244 £.024
Fitness of protechon structure FPS 0635 £2.053
Eum 10 1

Pair wise comparison matrix for 2™ level criteria (Socia} Capital indicators under Health security)

FWF CFP &LG NGO SLR Fl DMGC ASD APP

PWF 1 8 8 7 8 7 7 a8 g
GPP 178 i 9 a 7 a 5 4 5
ALG 18 119 1 g a g 5] 5 117
NGO 17 1/8 1/9 1 9 8 7 =] 5
SLR 118 157 178 119 1 7] 8 7 ]
Fl 7 118 1/8 18 118 1 HT 118 1/8
DMC 17 15 18 177 113 7 1 7 a
ASC 418 414 5 116 147 8 157 1 9
AFPP 1 175 7 115 & B 178 119 1
Column

sUMm 70241 10154 | 26714 | 25746 | 233.546 | 65.000 | 34.411 38236 | 35208




Matrix of normalized value for 2™ level criteria

Row sum

Performance of weather forecasting PWF 2.500 0.278
Community participation practhce CPP 1.525 0.189
Activeness of local GO ALG 1.128 0125
Interrelationship with NGOG NGO 0.898 111
Performance sociat law and regulafion SLR 0.820 C 021
Foliical influence on social groupd commities Pl 0.100 0.011
Performance of local disester management committee | DMGC 0.8631 0.070
Activaness of social organization of livelihood groups ASO 0.484 0.055
Awareness program on protection measure (No./Y} AFP 0.804 0.089
Sum 9 1
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Pair wise comparison matrix for 2™ \evel criteria {Natural Capital indicators under House security)

F§$ SSP | SHML | BOSS | RVAA | TEPP | PNDS | RRGQI | APRB | AEFS
FSS 1 1 7 7 119 g 18 B 19 B
£8P 1 1 8 6 1/9 8 117 ] 18 7
SHML 117 178 1 2] 119 B 1/8 8 ulii] )
DOSS 147 17 1/8 1 177 9 1/8 9 177 g
RVAA g g g i 1 9 1 8 A 9
TFRP 110 119 18 178 19 1 /8 1 117 8
PNDS 3 2] 7 8 1 (=] 1 9 7 7
RRQI 1/8 1/8 1/8 19 1/8 1 1/9 1 1 a8
APRB 3 ) 8 7 119 118 117 118 1 7
AEFS 118 1/8 147 1/8 1/8 7 117 1 17 1
Column
sum | 2865|2863 | 4052 | 4433 2095|6013 3.04 | 5413 | 17.78 73.00
Matrix of normalized value for 2™ level criteria
Indicators Row sum | Nomzized
weight

Fraquency of Storm surge (rreguiar/raguiar) FSS 0.893 0.089
Storm surge Perind (Low lide/ high tide) 5P 0.871 0.087
Surge height from mean sea level SHML 0.723 0.072
Curaticn of storm surge (Short term/ kng term) DOSS 0.572 0.057
Rate of vegetation around the area RVAS 2.547 {.255
Time frame for resource collection/ production TFRFP 0.245 0.024
Performance of natural drainage system PNDS Z.369 0.237
Rate of possible resource quality improvement RRQI 0.294 0.029
Access (o alternative resource base APRB 1.225 0.123
Available energy fuel supply AEFS 0.2681 0.026
Surm 16 1




Pair wise comparison matrix for 2™ level criteria (Financial Capital indicators under

House security)

HP Op 5F5 RS R&S AWEA | BAEC | AFL HIRC
HP 1 g 9 148 1f9 15 4 1/9 5
QP 1/9 1 9 8 T = 5 4 5
5FS 1/ 179 3 119 117 114 1/9 1/8 118
RS g 1/8 & 4 ) ] 7 5] 1/4
RSS 9 177 7 1418 1 g B 7 g
AWEA ) 16 4 178 118 gl L] (-] 7
SAEC 144 Ha g 17 178 1+ 1 g 8
AFL 9 14 B 1/6 17 1/8 119 1 g
HIRG 1/5 175 & 4 116 17 118 1/9 1
Column
sum 338721 14.196 | 65.000 | 13768 | 17.500 | 24.829 | 34.347 a5.347 | 41.381
Matrix of normalized value for 2* level criteria
Row sum
Homestead production HP 1,236 0.137
Ownership on main production or income OF 1.827 0.203
Scope of food storage SFS 0.0654 0.007
Rate of saving RS 1.697 {.188
Rsliability of saving system R55 1.290 0154
Access of women to economis schivities AWEA 0.938 0.104
Scope of alternative economic_activities SAEC O.683 0.074
Access to financial loan AFL 0.687 0.076
Pertion of HH income earned from rest of the country HIRC 0. 498 0.055
Sum g 1

160

Pair wise comparison matmix for 2™ level criteria (Human Capital indicators under House security)

RE NFA KSR NST ADS TSP APH REWS | RAT ROM
RE 1 7 4 7 a L 5 5 5 5
NFA 17 1 115 aiii h 1/8 177 1/8 178 179
| KSR 1 5 9 16 7 i 5 5 5 6
NST 117 7 £ 1 T 5 5 ] 1/8 1
ADS 1/9 115 147 117 1 147 115 1/5 117 1/9
TSP 4 8 l 115 7 1 7 5 & [+]
APH e 7 15 145 5 5 1 i i 1
REWS 115 B 145 15 5 115 7 1 8 4
RAT 115 3] 15 8 7 15 147 178 1 4
ROM 175 9 116 1t g 1/8 1 114 114 1
Column
sum 4197 | 80200 10.110 | 18.052 | 82.000 | 13.801 1 31.486 | 21.843 | 32.643 [ 28.222 |




Matrix of normalized value for 2™ level criteria

Indicators Row sum | Normalized
waight

Rate of educationfliteracy RE 1.77668588512 | 0177668985
Knowledge on first aid NFA 0.1B6076015 | D.0186076
Knowledge on _storm surge risk KSR 1.368322834 | 0.13683228
Apcess to nearest district town NST 1. 70137569 | 0.17013757
Access fo doctor service {No. of doctor f 50
Household) ADS 0.102143603 | 0.01021436
HH population having training on Surge protection TSP 1.514158644 | 015141586
Active population of HH APH {1.925904825 | 0.09255048
Response o early warning system REWS 096145777 | 0.09614578
Response to adaptation technology RAT 0.951089835 | 0.08510898
Rate of out mgration of HH member ROM 0.612672271 | 0.05125723
Sum 10 1
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Pair wise comparison malrix [or 2™ level criteria (Physical/ infrastructural Capilal indicators under

Bouse securnity)

SHI PHC PCS ADW | 8F ARTC | APR TF AUPS | FPS
SHI 1 g g o) 9 8 7 g 8 115
PHC 1/8 1 145 5 g 19 178 148 1/8 19
PCS 178 5 1 B g 3] 3] 5 2 5
AN 179 1/5 1/8 1 & 145 17 112 117 1/4
sF 179 146 19 1/6 1 118 5] 1/8 114 1/5
ARTC 1/8 9 g 5 3] 4 7 5 =] 1
APR 117 8 116 7 18 17 1 5 1 3
TF 118 8 1/5 ] B 15 Hs 1 = 5
AUPS 118 8 1/8 7 4 116 1 14 1 3
FP5 5 g 15 4 8 gl 143 175 1/3 1
Column
sUm 8062 |57.367 | 20128 | 55.167 | 55.167 | 16.846 | 28.801 | 24.728 | 30.851 | 18.761
Matrix of normalized value for 2™ level criteria
Indicators Row sum Normaiized
weight |

Safe housing infrastructure/ condition SHI 2.380 0.238
Pedormance of hospital fHeslth center FHC D267 2.027
Performance offaccess 1o cyclone shelter FLS 1.748 0178
Awailability of drinking water (Safe water) ADW 0180 0018
Sanitation facilities SF 0 285 0.028
Access of Radio/Tv/f Cell phone ARTC 1607 0.161
Awailzbility of paved road APR 0736 0.074
Transporiation facilities TF 0,993 0.059¢
Part of area under protection strutture AUPS 0.805 0.081
Fimess of protection structure FPS 1188 0119
Sum 10 4
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Pair wise comparison marrix for 2™ |evel criteria (Social Capital indicators under House security)

PWF PP ALG NGO 5LR P DMC A0 APR
PWF 1 7 8 7 7 g g 5 15
CPP 117 1 7 i 7 B 5 15 7
ALG 118 17 i o a T 5 7 g
NGO 17 1/8 179 1 9 8 7 & 7
| SLR 17 17 118 119 1 o 17 ¥ &
Pl 14 1/6 17 18 113 1 & 7 T
DMC 15 15 118 17 7 119 1 9 115
ASO 15 5 147 18 17 17 119 1 g
APF 5 17 1/8 177 116 117 5 145 1
Column
M 70651 12920 18813 25688 | 38.421 | 40.397 | 3825 47311 | 45.400

Matrix of normalized vatue for 2™ levet criteria

Indicators Row sum
Priority

Performance of weather forecasting PWF 2.048 0.227
Community participation practice CPP 1.436 J.160
Activeness of local GO ALG 1.313 0.146
Interrelationship with NGO NGO 0980 0.109
Performance social law and regulation SLR 0.592 0.066
Political_influence on social group/ committae Pl 0.624 0.069
Performance of local disaster management committiee | DMC 0.482 0.054
Activeness of social organization of livelihood groups | ASO 0.834 0.070
Awareness program on protection measure {No./Y) APP 0.864 0.099
Sum 8 1

Pair wise comperisen mamix for 2™ |avel crileria (Natural Capital indicators under Water security)

FS8 SSP sHML | DOSS | Rvaa | TFPP | PNDS | RRGH APRB | AEFS
FSS 1 1 7 7 8 ) 178 8 8 17
SSF 1 4 a 5 i} 8 117 8 3 1/8
SHML 177 118 1 B B 8 118 ) 5 17
DOSS 17 7 118 1 8 8 118 9 5 1/8
RWVAA He 1/8 178 118 1 3 17 3 1/5 3
TFRP 1/9 18 118 1/9 113 1 1/8 1 1177 119
PNDS 8 8 7 8 7 8 1 ] 5
RRCI 1/8 118 18 115 113 i 1f9 4 1 1/9
APRE 115 175 173 15 113 9 15 2
AEFS 7 7 B 8 5 7 117 1 1/5 1
Column
aum 17.847 | 17.920 | 31833 | 38.547 | 46.000 | 63.000 | 2.240 1 58.000 | 27.543 | 14.758




Matrix of normatized value for 2™ level criteria

Indicators Row sum | Nomnallred
weight

Frequency of Storm surge (Irregularfreguiarn) FS55 12153 0.1215
Storm surge Period (Low tide/ high tide) S5P 1,438 0.1135
Surge height from meaan sea level SHML 0.95M1 0.0857
Duration of stormn surge (Short termy long termy) DOS5 D.7636 0.0764
Rats of vegetation arourd the area RVAA D.4166 0.0417
Time frame for resource collection’ production TFRF 0.1282 0.0128
Performance of natural drainage system PNDS 2. 7982 0.2768
Rate of possible regource quality improvement RROQ4 {1546 0.0155
Access to aiternative resource base APRB 0.8078 0.0808
Available energy ffuel supply AEFS 1.61585 0.1620
Sum 10 1

Pair wise comparison matrix for 2 level criteria (Financial Capilal indicalors under Water security)

HP P 5F5 RS RSS AWEA | BAEC 1| AFL HIRC
HP 1 1/ o 119 113 179 4 1o g8
op 9 1 9 g 7 B o 4 9
SFS 1/9 119 1 1/ 149 119 2 1/9 2
R3 g 18 9 1 g 8 7 6 5
RSS g 17 ) 1/9 1 g 9 7 5
AWEA 5 176 ] 178 119 1 9 3] 7
SAEC 14 1/5 12 1/¢ & 119 1 18 2
AFL 9 1/4 g 176 177 1/8 g 1 g
HIRC 178 1/8 172 15 116 17 112 149 1
Column
sum 46 486 2129 | 56000 0958 | 17.754 | 24 601 | 50.500 | 26.444 | 49.000
Matrix of normalized value for 2™ level crileria
Indicators Row sum | Normalized
weight
Homestead production HP D.503 0.056
Cranership on main produchon or income oP 2.778 0.308
Scope of food storage SFS 0.179 0.020
Rate of saving RS 1813 G201
Reliability of saving systern RSS 1428 0.158
Access of women b economic activities AWEA 1116 0.124
Scope of alternative economic activities SAEC 0.158 0.7
Accasza to financial Igan AFL 0801 2.104Q
Partion of HH income earned from rest of the country HIRC 0.134 016
Sum ) 1
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Pair wise comparison matrix for 2™ level criteriz (Human indicators under Waler security)
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RE NFA | NSR |ANWDT | ADS | TSP AFPH REWSE | RAT ROM
RE 1 11 1 5 148 1 5 5§ 5 g
NFA g 1 & 3 = 1 & 5 7 &
KSR i 1/ 1 5 1/6 1 & 5 117 9
NST 1/5 143 112 1 1/9 5 1 5 178 7
ADS 116 8 9 1 8 7 5] 7 g
TSP i 1 1 145 118 1 T & 5 g
APH 115 1/5 1/5 1 17 5 1 17 7 8
REWS 115 115 15 15 18 aiis] 7 1 8 3
RAT 1/8 17 7 8 115 178 118 1/9 1 ]
ROM 1/9 119 1/9 117 17 116 17 1/8 1/9 1
Column
sum 21911 | 3432 | 23711 | 32.543 | 5.036 | 22.402 | 38.254 | 33.379 | 41.379 79.000

Matrix of normalized value for 2™ level criteria
Row sum

Rate of education/itteracy RE 0.847381014 | 0 0847381
Knowledge on first aid MNF A, 2.3848884080 | 0.238858M1
Knowledge on storm surge fsk KSR 0.757620429 | 0.07576294
Access to nearest district fown NET 0.649119824 | 0.06491188
Access to doctor service (No of doctor / 50
Hausehold) ADS 2 19923491 | 0.21952348
HH population having training on Surga protection TSP 1.024421826 | 0.10244218
Active population of HH APH 0.660166118 | 0.06601661
Responsé to &arly warning Systém REWS 0622112978 | 0.0622113
Response to adaptation technology RAT 0.756514882 | 0.07555149
Rate of out migration of HH member ROM 0.094534851 | 0.0094535
Sum 10 1

Pair wise comparison matrix for 2™ jevel criteria (Physical indicators under Water security)

SHi PHC PCS ADW | SF ARTC |APR | TF AURS | FPS
SHI S J9 19 & 18 8 7 L8, 9 |8
PHC 118 4 5 K] 5] 118 8 =] 5 7o
PCS 4149 a1l 4 7 4 [} 9 5 8 4
ADW 118 173 117 1 4 & 9 5 g g
SF 118 1/6 14 144 1 5 g 114 ] 6
ARTC 178 g g9 11 115 1 g 5 9 1
APR 157 179 149 1/9 1/9 119 1 179 4 Z
TF 118 118 1/5 1/5 4 15 d 1 5] 5
AUPS G 115 1/8 119 158 1/ 1 116 1 3
FPS /8 T 114 19 18 1 1/2 115 113 1
Column
Sum 2401190 20231 | 25.078 | 19.95 | 27.588 | 27533 | 635 130.727 61333 48




Matrix of normalized value for 2™ level criteria

Row sum
Safa housing infrastructure’ condition SHI 2.952 0.295
Performante of hospital /Health center FHC 4,308 0131
Performance offaccess to cyclone shelter PCS 1.338 0.134
Availability of drinking water {Safe water) ADW 1.142 D114
Sanitation facilities 5F 0.735 0074
accass of Radio/TVf Cell phone ARTC 1.388 0.138
Avaitability of paved road APR g.171 £.017
Trangportation facilities TF 0619 Q.062
Part of araa under grotection structure AUPS 0.180 0.018
Fitness of protection structure FP5 { 166 0.017
Sum 10 000 1.000
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Pair wise compearison matrix for 2™ Jevel criteria {Social Capital indicators under Waier security)

PWF CPP ALG NGO | SLR Pi DMC | ASO APP
PWF 1 118 5 5 4 9 7 5 1/
CFP £ 1 (2] a8 7 ;] S 5 17
ALG 145 1/9 1 9 B g & 6 5
NGO 1/5 118 114 1 g 8 7 5 1/3
SLR 144 17 118 119 1 9 B B ]
Fl 1/9 118 119 112 479 4 17 1/8 116
CMC 17 15 1/6 117 18 7 1 5 3
ABD 1/5 1/5 118 145 176 9 115 1 5
APP 8 Fi 145 -] 116 8 113 115 1
Column sum 19104 | 9.015 | 15.881 | 31.579 | 29.569 | 86.000 | 34 676 33.325 | 20.560
Marrix of normalized value for 2™ level crileria
Fow sum

Perfomance of weather forecasting PWF 1.1675 0.130
Community participation practice CFFP 2.0612 0229
Activeness of local GO ALG 1.3739 0.153
Interrelationship with NGO NGO 0.8465 0.054
Parformance social law and regulation SR 0.9131 0.101
Palitical_infiuence on social groupy commitiee Pl 0.0655 0.007
Parfarmance of local disagter managament commitiee DMC 04708 G083

| Activenass of sociat organization of livelihood groups ASO 0.4705 0.052
Awareness program on protection measure (No.fY) AFP 16220 0180
Sum 8 i




Priority cakculation under different security options (Setecied indieators by AHP).

166

Indicator Priority/respanse to  different  Security
Capital options
Focd |locome | Health House Water
and and
Personal | properties

Frequency of Storm surge {tmegutarfregubar) o0z o ao om & Det
Storm surge Period (Low tide/ high tide) 002 0.0 @01 o0t 1s)
Surpe height from mean 8¢ kevel o.a2 2.0 o503 a0 []in]
Durztion of stovm surge {Shon term/ long term) oz .01 0. o 01 0az
Rate of wegstaiion provnd the #res 0.00 o o.M DO+ o
Notural | Fime frame for resource eollection/ production 0.0 DOt 0 00 poo | 000
Capital | Performance of nanmal dralnape eystem 000 000 oM oos [ 0O8
Rate of pozsible resovree quanlity improvemern o08 o2 [:]:.4] 0.0¢ 009
Access 1o alternative resource base o 05 063 a2 ool oo
Access to encrgy/iuel supply pod | o8l ¢.02 0 &0 0.05
Hemestead prodoction b 08 oo o Q02 b2
Ownership on main prochacion o tcome 0os .04 g 0nz .03 0oe
Seope of food ptorape (Yeao) 004 ¢ D0 oo £.00 (1] +]
Hate of saving ] .01 [:]: 7] 0.0 (]
Floancl [Refability of saving system 008 .02 0 01 oe2} 008
al Accens of women 1o eoanomic activites o0z 002 000 po2 |  ood
Capital | Scope of shernative cconomit activities(Yea/No) o0 [TT 060 aot o 00
Arcess 1o financial len{YeaNo} oo o an 0ol om
Portion of HH income caroed Fromn rest of the country [1]15) oo 0 00 &0t £ 00
Rxte of educationfliterscy []1¥] 0.0 .04 £.09 [(]r¥]
Knowledee on firel aid o8 0 00 £ 02 o 0g oot
Knowledge on_storm surge rigk aoa o.02 am b.02 [+]:x]
Acczys (o nesrest district town Y eaNo) [1]+2 1 (1] =] (11} om 02
Access to doctor service (No. of doctor / Qo0 bod oo 000 008
Homan ["HH Population having treining on Swege protection 0.04 o2 o.M pez | 0.0
Capital | Acthve poputstion of HH oo 002 a1 001} oo
Response to earty warning system 003 g 001 a0 002
| Respormse 10 ko technology o2 o am 0oLk Doz
Rate of out migration of HH member D 00 2.01 0 o0 0.01 .00

Safe howving infmstruchoe’ condition D11 O om 4]l D
Per{ormance of hospitel Health conter 0 og oo o1 .00 0 0
Performance offaccess to oyclone shelter 0o D03 oo DM 0o
Aveilatllity of drinking water (Safe wnter) o0 200 ool oo oo
Physkeal [gigtion faciiiies 0.03 0.00 o oeo | ooz
/ Access of Radi/TV/ Cell phone a 00 02 0 o1 oz  oDs
Infrastr | Aveilability of paved road 002 a9 0 00 [T 0 00
uetaral | Trmsporntation facilities 008 001 .01 g poz
Capital Average ares with prodection structure (1] &.0 o0 £.09 oM
Fitress of protecibon strchme 0 o] 0t pm oz 00
Performante of wenther foreeasiing Q.10 & DO [ ] e ] 712 ] ]
Social Community participation practics 008 [ 1] 1 0.02 oo 047
Capital Acthenesy of local GO o D4 0.05 o 0.2 ao4
Interreimtionshlp with NGO o 02 1]} o.M oa2 0
Performance sorial law and regulation .00 0 o0 am 0.01 [Xie]
Political influence on social 002 1L rd 0 Do g™ ¢ 00
Performance of boczl dissaier meanzeemerd commlitiee 0oy 001 b o.m 002
Activeness of social organiration of livelihood groups 1]+ ry o.n2 oM g0 oM
AWHCness program on protection measure (NoJY) 0.02 o2 o 002 (]




Appendix-D

Model Application and Coastal Livelihood Security Calculation

1.1. a. Livelihood security assesament in a coastal site of Cox’s bazaar district. (Farmer group)®

1adicator Wit L I L | Keeurity
s Fooxd Yocome Healt | House | Water
= h
2
el
Frequency of Storm surge (Inrguheregutar) Thnary 1 g | -1o0 .- S eee
Stormr surge Period (Eow fides high tide) Binary i 0 - 150 _—— - van .-
Surge height from meen sea level Binary i 0 100 ——— - - ——— .
[rurmtion of dlorm sarge {Short term long ierm) Binary I 0 | -1 .- . .- ---
Rale of vegetation around the acca % 25 |oas. l2s | o000 | .- - - -
o | Toms frame for resorurce collection? producticn Moths 12 B 20} - . (L. 0.00 O
5§ [ Performance of natural drainags ayst=m % g0 | 55 ]-1e52| oo | ooo - - -
. e of possible resoUIGS qUATLY improvemment a, 50 5 | 909 + + .00 0.0 OO0
Aroesy 1o allernutive resource biss Mo 3 [ 3133 ++ ++ 4 * -+ ++
Arcass ko enerey/fuel supply % og | 70 |-250 | - . . 000 -
Homestesl production % of TI 0 | a0 | oo + + + + +
Cramerstnp on train prodocton of income o 7% | + - " ¥ +
Seope of food storage (YesNo) Binary 1 1 | noo + 0.0 + .00 oo
Rate of saving % of Tl 25 | 25 tooo + + * + +
Relizbility of saving sysiem Rinary 1 1 oo + 3 + + +
% Accrsd of wonin [ ecotiomLe achvities . 51 &0 oo + + oon + ¥
Scope of allernative econamic activitics( VeaMNo) Rinary 1 1 .00 ¥ + ] + .00
é Apcess to financial loan resMa) Binary 1 1 6 04 + ¥ + + +
Porton of HH income saiad fros nest of the country . 20 15 .00 . i} o 00 . 0.4
Rate of cducationlicracy % g0 ! 42 jaum| - - - - -
Knowlgdge on firet 20d % 78| 4622 | <2048 - o 00 . (.04 -
Knowledge on stomm aurge nsk U a0 &40 | -892 - - - - -
Accezs to nearest district rown (Y es/Mo) Buinary 1 1 OO * + ¥ ¥ +
Access to doctor servies (Mo ofdoctor ! 50Housshold) Na 3 2 i H} GO0 0.4 n i -
i HH Populntion hkying iraming of Surgs proechon ta 5i) 0 [ 2500 - - - - -
g | Aetve papulation of HH % 50 | s2 | 196 + + + + +
£ | Response to early warmngs system - 63 & § 156 R _ _ . .
Response i adapiaiion technobogy . 75 ax 060 + r n - +
Feaie ol our ogratton of FHH momber . 10 w | oo .00 - D80 + B 00
Safe housing infimstrectuy’ condibon e [ 4 -20.00 - - - - -
@ | Freformance of hospital Tlealth center Scake 3 2 |00 ] 000 0.0 - 600 -
2 Parformance offmceess e gyelote shelter % a6 0 1750 - - . . -
E A lubihty of drinking water (Saft watcr) Y T4 45 | -33.33 — oo == | g0 .
2 [ Swanaion faciliics % o0 | 55 | 2ial - 000 - 0.00 -
£ ["Acecss of Radi/TV/ Cell phone % 15 0 | A i) + + + +
.E Availability of puved mad " it &0 060 + r 000 + (Ti0]
é Transportol v facil1tes * i} B0 1.5 + + ¥ ¥ -
Average area with protoction stucume % 80 0 | 2308 | 000 - 0.00 - -
Finess of protection structur: " &0 60 | e | o - - . £ 00
- Perfrmance of westher forecasting Scals 3 a 2000 _ oon . _ -
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Commmity parboparicn praclics 7 80 7% | an . - - - .
Activengss of tocal (10 Sealc 2 7 0.4 + + + +
intemrelananship with NGG Sicale 3 9 0.00 + - + +
Perfirmimce social Baw and egulation Scale a 1 .00 0o .00 + + +
Poduwcal nfluznce on social groupy cormmilbes! Y esT4o) Binary { 1 L1 R {1 Y0 000
Parformance of local dizastor munngement conrmites Sente 2 9 .00 + % + " +
Activeness of social orgamization of liveltood groups a, & & | -14.29 - j . _
Awarensss proOgram on oo messtrs No. 2 2 0 60 - + + - ¥
J{H- Household, MNH-Normal tida! heighi, TI- Telal household income, LT- Low tide, HT High
tide, TP-Total household $ize, Scale — 1 {low), 2 (moderale), 3(high).
* By using Ist and 2™ Sieps of the Livelihood Security Model, (equstion 1 and Seoring)
|Lat = {{@p- L} (Ip+ L}}*100 ———eeeememl.
1.1. b, Livelibood security of Farmer in Cox’s bazaar during storm surge hazard*
Parameter | Food Security | Income Security | Hesith House Waler Y Sk S
=1 j=2 Becurty =3 | Security j=4 Security =5
¥ X 20 21 18 21 18
Y 28 26 29 25 28
M 485 47 A7 46 46
it 4166566587 44.68085106 | 3829787234 | 4565217391 | 30.13043478 209.428 | 41.8858

By using 3" step of the Livelihood Security Model, {equation 2 and 3)

n
STy = [TX.; / M;}* 100

N
SI=Y SIyN

i=1

i=1

Following the same calculation another results have been given below:
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1.2. a. Livelihood securily assessment in a coastal site of Cox's bazaar district. (Fisher group)

s Indicator Unit |1, (1, | L Security

| ¥ood $ncome [Heatth |Hoose

- Water

L
Froquency of Storm surpe (Imegulbsr/repntar) Binsry I 0 ] 100 . e e --- --- - -
Storm wrpe Period (Low tidef kigh tide} Bimary i o | 000 | se- --- --- e I

_ | Surge height from mean sca level Binary | o |-oa | =--- el B R Bt

P | Durttion of storm surge {Short termy/ long Binary I o | mae | --- ems | ===

B | Rate of vegetation sround the area Y 25 |15 | 330 | 0.00 . - - -

= | Time frome for rescurce collection! production | Months | 12 10 | 1 - - 000 | 0.00 { 0.00
Performance of natural drainege system H B0 | 44 | -1k 0.00 0.00 - - -
Rate of possible resource quality improvement | % 50 |t B + + 0.00 ] 0.0 | 000
Accers to altemnative resource e No. K| i 3111 + + + + ++ 4+ |+
Access to enengytie] supply % 90 | s [ e . - 0.00 -
Homestesd production Sof TL | 40 | 12 | .58 - - . - -
Crwhershiz on main prochetion or incoms %% 13 | 0] .00 - - - - o
Scope of food somge (YeuNo) Rinary 1 1 go + 0.00 + 0.00 | 0.00

‘\ | Rate of saving MofTl | 25 [ 30| # + + + + +

2 | Reliability of saving system Binary i I B0 + + + + +

_E Access of women to economic scthvithes % S0 | 40 | -11a - - 000 + +

i, | Scope of abemnative economic Binery I [ oo + + 0.00 + 0.00 [
Avcens to finencial loen(Y exNo) Binery 1 L 0a + + + + + F
Portipn of HH income exrmred from rest of the %% 20 1 a2 | 230 . - 0.00 - 000 [
Rate of education/literney % 80 | es | 270 | - . - - -1,
Knowledge on first aid % 30 | x| +4ob . 0.0 -- 0,00 *
Knowledge on_storm surge rish % B Il 12 + + + + +

- Access to neare=st  dBstrict town (Y eu'No) Binary | 1 a0 + + + + +

B [Access to doctor pervice {No. of doctor / No 2 |21 00 | 000 ) 000 + 000 | +

=== HH Population having training on Surge * 30 |3 .18 - : - - -
Active populxtion of HH ki) 50 | 4 | 4z - - - - -
Response to exly warning sysiem % 4% | &7 K] + + + + +

Lo techng “% T4 | 78 0.y + + + + + L

Rate of o migmtion of HH member e 1a ko ik 0.00 + 0.00 + 0.00
Safe housing Infrastructure! cond ition % 60 § | nz - - - - -
Performance of hospital THenlth center Scake 3 | 200 | 000 0.00 - 0.00 .
Performance of'acoca Lo cyclone shelter i N Y70 | .12 - - - - -
Availnbility of drinking water {Safs water) *h 90 { ax | 04 - 0.00 - 0.00 -
Sanitation fecilities "% 90 | &L | -192 - 0.00 - .00 -
Access of Padio/TY/ Cell phone i 75 | & 24 0.00 - - - -

3 Availability of paved road % 60 | e0 100 + + | 000 | + | 000

£ | Transportation facilitics % 6 |en] 0o + + + + +

2 i Average ares with protection smacture % $80 | 0] 1 | 0.00 . 000 .

S | Fitness of protection structure % $0 | &0 | -143 | 0.00 - - - 0.00
Perfonmance of weather forecasting Seale 3 2 | 200 - 0.00 - - .
Community participetion practice % 20 | o | oo + + * + +
Activeness of bocal GO Scale 2 ] 0a + + + + +

& | Interretstionship with NGO Scale 2 12| oo + + + + -

i Perfornmance social law and repulation Scale 2 12 0o 000 | 0.00 + + +
Political _influence on social proup/ Bmary 1 [ 04 + + 0.00 + 0.00
Perfomzance of local disaster mamapemen Scale 2 ! 00 + + + + +
Activeness of soctal organization of livelihood | % 20 {s | o0 + + + + +
AWgreness program on protechion mestune No. 2 2 oo + + + + +

1
; .



HH- Household,

NH-Normal tidal height,

TI- Tola! household income,

tide, TP-Total household size, Scale — 1 {low), 2 (moderate), 3 (high).

1.2.b. Livelihood security of Fisbher in Cox’s bazaar during storm surge hazard
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LT- Low tide, HT High

Food Income Health House Waier S1

Paremeter | Security Security Sécuiity j=3 | Security j=4 | Securty 285 (%)

i=1 i= j':
¥ X 21 21 19 21 18
Y 30 28 32 28 33
M 51 49 51 49 51
SI

41.1764706 4285714 | 37.254902 42.85714 | 35.2941176 | 199.439776 39.89




1.3. a. Livelihood security assessment in a coasta! site of Cox’s bazaar district. (Fry collector)
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- Indicator Unit L | L Security
'E- %) Food [neom |Health (House Water
! €
Frequency of Storm surge (Iregular/regular) Binary 1 0| -10f [ --- ] --- === -—- ===
Storm surge Period (Low tide/ high tide) Binary L O [ =to0g | ~-- 1 --- --- e ---
Surge height from mean sea level Binary 1 0| -1t | a=-a ] --- --- .- ---
E Duration of storm surge {Shor term/ long Binary 1 0§ <1000 [ === | -~ --- --- ---
g | Rate of vepetation aroumd the area %o x5 [ 15| -250 - - - -
g [ Time frame for resource collection/ production | Months | 12 | 7 | 263 | - - 0 0 0
Performance of navral draingge system % 0 | 551 -18.5 0 0 - - -
Rate of possible resource quality improvement ! % 50 | 75| z0.0 + 1 0 & 0
Access to alternalive resource base No. 3 5 25.0 +4 ++ ++ ++ |+t
Access to encrgy/fuel supply % 0] [ &0 | -20.0 - - - ] -
Homestead production %of TL | 40 |15 | 455 -- - - -- -- - -
Dwhnership on main produclion or ingome Y4 75 |0 | 114 - - - - -
Scope of food storage (YeaNe) Binary i 0 | -1000 | --- o == f 0
% Rate of zaving . ciof T1 | 25 | 6 579 [ + _+. o + +
g Reliability of saving system Binary 1 0§ -100.4 + + + + +
¥ | Access of women to_economic activities i 50 | 75| 200 4 + 0 + +
iz | Scope of alternative economic Binary 1 L 0.1 + + i + 4
Access to Tinancial loan(Y es/No) Binary I O] 100 [ rr= | =-- --- .- ..
Portion of HH income camed from rest of the %% 20 | 6 | -538 -- -= ] -- 1)
Rate of educationsiteracy Y 80 [ 34| -404 - - - - -
Knowledge on first aid " W31 -y -- 0 -- i --
Knowledge on_stores surge risk % %0 |86 | -94 - - - . -
& | Access to nearest district town (Yes/No) Binary 1 1 0.0 + + + + +
B | Access to doctor service (No. of doctor / No. 2 [2] 00 | 6 1 0 T 0 +
82 | HH Population having trainmyg on Surpe % 50 117 | -493 - - - - -
= Active population of HH % ]34} -190 - - - - -
Résponse Lo early wimting system % 65 | 48| -1588 - - - - -
Response to adaptation technalogy o5 75 | S ) 183 - - - - -
Rate of out migration of HH member %% w | & 1 <250 0 - ] - 0
Saf housing infrastructure! comdition % 60 | 31 319 - - - - -
Pecformance of hospital fHeaith center Scale 3 2 1 -0 { £} - 0 -
Performance olfaccess to cyclone shelter ) o0 | 70| -12.5 - - - - -
Availability of drinking water (Safc water) % o0 |26 | -552 | -- 0 - - 0 - -
Sanitation facilities Yo 90 | 26 | -552 -- 0 -- 0 - -
Access of Radio/TV/ Cell phone 24 75 | 48 | 220 o - - - -
= [ Availability of paved road % & |60 00 | + + 0 ¥ 0
2 [ Transportation facilisics S 6 {60 | 00 i + + 1- +
Z+| Average area with protection structure % 80 | 56| 234 [\ - { - -
R | Fitness of protection structure o g0 |60 | -143 0 . - - o
Performance of weather forecasting Scale 3 2 | -0 - i) - - -
Community participation practice % B 165 1063 - - = - =
Activepess of local GO Sgale 2 2 0.0 + + + + +
5 | Interrclationship with NGO Scale TN -- -- -- --
% | Performance social law and regutation Scale z j 1| 333 ] 0 0 -- -- --
@ [Political influence on social proup/ Rinary TR + + 0 + [
Performance of local disaster management Senls 2 2 X1} + + + + +
Activeness of social organization of livelihoed | % 50 | 50| -23.1 - - = . -
Awareness program on prafection measureg Mo. 2 2 na + + + + +




HH- Household,
tide, TP-Tolal household size, Scale — 1 (low), 2 {moderate}, 3 (high).

NH-Normal tida!l heighi,

TI- Total household income,

1.3.b. Livelihood security of Fry collector in Cox's bazaar daring storm surge hazard
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LT- Low tide, HT High

wameter | Food Security | Income Security | Heaith House | Water Y. 8 oy |
i=1 j=2 Secuyrity j=3 | Security j=4 | Security j=5 (%)
X 10 10 7 9 ]
52 46 54 45 51
62 56 61 57 59
16.1200323 17.85714286 147541 | 1578047368 | 13.55932203 |  74.810381 | 14.962




1.4. a, Livelihood security assessmcnt in a coastal site of Cox’s bazsar district. (Salt farmer)

173

Indicator Unit | L L | L Securlty

" %) Food ocome |Health |House | Water

5
Frequency of Storm surge Binar {1 {0 |00 l--- {--- [---
Storm surge Period {Low tide/ high side) Binar | | 0 -0 |- 1--- --- - ---
Surge height from mean sea level Binar | | o0 -0 |[--- |--- -- - --- |---

_. | Duration_of storm surge (Short tenm/ long | Binar | 1 o 100 | --- | --- - - --- ---

€ | Rate of vepemtion around the area % 25 |15 1-250 | O - - - -

£ | Time frame for fesource collection/ Mont 112 16 | -333 |- . ) 0 o

Z. [ Performance of natural drainage system % 80 [55 [-1R5 |0 0 - - -
Rate of possible resource quality %% S0 178 (200 |+ + 0 0 0
Access to alternative resourcs base No. 3 4 143 ++ |+t ++ ++ + 4
Access to energy/fuet supply % 93 |60 | =200 - - - a a
Homestead production % ol | 40 145 39 - - - -

Orwiership oh main production or ingome % 75 160 f-111 |- - - - -
Scope of food storage (Yes/No) Binar | 1 | 0.0 + 0 + 0 4
Rate of saving % of |25 (20 |-110 |+ + + + +

B [Reliability of saving system Binar 1[I |00 1+ 1+ + + +

O | Access of womem to_economic activities % 50 |30 1-250 |- - Q { [

E Ecope of alternative acononiic Binar |1 1 040 + + 0 + 0
Access to financial loan{YesNo) Binar | 1 i (.0 + + + + +
Pottion of HH income earned from ras of Sa 20 |32 | 231 - - 0 - 1]
Rate of education/literacy % 80 (44 |-290 |- - - - -
Knowledge on first aid %a MWo|43 (239 | -- ] - 0 --
Knowledge on_storm surge risk % 30 |80 |00 + + + + +
Access 10 nearest_district town (Yes/MNo) Binar | 1 1 {1.0 + -+ + + +

2 | Access to doctor service (No. of docior ¢ No. 2 z 0.0 0 1] + a +

g | HH Population having raining on Surge % 50 147 |-3.1 - - - - -

& | Active population of HH % 50 144 |64 |- - - - -
Response 1o early warning system % 65 |65 |04 + + + + +
Response to adaptation technology %4 75 |83 |33 + + + + +
Rate of out migration of HH member %o 1 |12 | %] 0 + 0 + [
Safe housing infrastryemre’ condition % 60 |62 | 1.6 - - - - -
Pertormance of hospital /Health center Scule | 3 2 -200 [0 0 - 0 -
Performance offaccess 10 oyvclone shelter Ya 9 |70 | -125 | - - - - -
Availability of drinking water (Safe water) | % G0 |56 | -233 |- 1] - o -
Sanitation facilities T 9 |67 [ -1448 |- 0 - 0 -

— | Access of Radio/TV/ Cel! phona T 75 |75 (40 0 - - - -

& | Availability of paved road _ % g |60 ;o0 |-+ + 0 + 0

5 | Transpontation ficilities % le0 J60 |og |+ i+ + + +

A= | Average area with proteclion stuchate % B0 |50 |-23.1 {0 - O - -
Fitness of protection structure . 80 |60 [-143 |0 - - R 0
Petformance of weather forecasting Scale |3 2 1-200 |- [\ - - -
Communily participation practice %% 80 |85 |30 + + + + +
Activeness of local GO Scale {2 2 G.0 + + + + +

_ | Intetrelationship with NGO Scale |2 2 0.0 + + + * +

& | Performance social law and regulation Scale | 2 3 20.0 ] 4] + + +

2 [Political mtluence on social group/ Bimar |1 |1 |60 |+ |+ 0 I 0
Performance of local disaster management | Scale | 2 2100 + + + + +
Activeness of secial organization of % 8 185 |3 + + + ¥ +
Awareness program on pretection measure | No. 2 2 0.4 + + + + +




1.4. b. Livelihood security of Sali Farmer in Cox’s bazaar during storm surge hazard
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IParameder | Food Security | Income Security | Heallh Housa Water 2SI, ] |
i=1 i=2 Security j=3 | Security j=4 | Securty j=5 (%)
> X . 22 23 20 L 23] 19
Y 26 25 27 24 28
M 438 48 47 47 47
ST;
45833333 4791666667 | 42.55319149 | 48.93617021 | 40.42553191 | 225664894 | 45.132
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1.5.a. Livelihood sccurity assessment in a coastal afte of Cox’s bazanr district. (Dry fisher group)

— Indicator Unit |1, |l |l Secority
8 ) Food ncome [Henl |Houose [Water
& th
W
| Frequency of Storm surgpe (Irregutar/reguinr) Bimary } 1 | e | w09 § ---] --- leee} === f ---
Storm surpe Peciod (Low tide! hiph tide) Bitery | 1 o oot { === | --- f[aesd --- ---
— | Surge height from mean sca level Binary | 1 6 | 0o | --- | --- foae-r] --- | --
P | Dummlon of storm surge {Short term/ long Bmary | 1 0 deog | --- awn faae | --- “aa
2 | Fxte of vegetation ground the nrea 3 2% 13 230 . - - .
3 [[Time frame for resource collection production | Month | 12 | 6 } 303 | - - 0 | © 0
Performamee of natura) drinage system % B0 | 35 -15.9 0 0 - . -
Razie of posyible reyouree quality improvement ) 50 o) 1. + + f [+] 0
Arvess to ahernatlve resocree base No. 3 3 240 ++ ++ 4+ 4 ++ J+4+
Acceys Lo enerzyfiuel pply %% 90 ] 204 - . - 4] .
Hmm 8 of 40 0 43 - . - . .
Crvwnership om main production or income % 75 1 w0 E1R] - . - - .
Scope of food storasn (YeaNo) Binary | 1 1 oo + 0 + 0 0
A | Rate of saving %of | 25 Jies7 | 20 | + + + + +
¥ | Reliability of mving system Rimary 1 | 1 b + + + + +
8 | Access of wommen to_sconomi acthvities o) 5 ] e 110 - - 0 + +
iz | Scope of shemative ecomennic Boary 1 ! on + + 0 + o
Accest to financial ke Yev'No) Bmary 1 [ an + + + + +
Portion of HH income ezmed from rest of the % 20 ] 216 - - 0 . 1]
Rate of edvcation/literncy *h 2| 5 112 . . - * .
Knowhedge on first aid by ) 0 413 - - 1] x 4] - -
on _storm risk % BO Letor | 41 + + 4 + +
e Access (o nearest district town {Yer'No) Binary | | 1 ) + + + + +
E | Acceas to doctor service (No. of docror / No. : 2 6o ) 0 + 0 +
E HH Popuistion having trining on Suwrpe Y% 301 u L1 . . - - .
Active papuiation of HH % 30 52 18 . - - - -
Response Lo early warning system H 63 | & 23 * + + + +
Response 10 adaptation technology % 3|l 0 L3 + + + + +
Rtz of out mizration of HH member % 10 9 3 o + 0 + Q
Safe houtlng infrastructeref condition ki) & | 4l L8 - . - - .
Performunce of hospital /Heatlth eenter Scale k] 2 -0n 0 o - 0 -
Perfortnance offccesy o Cyclone thehet Y S0 | 10 123 - - - - -
Ava!htility of drinking water (Safe water) % 90 | 174 - 4] - ] -
Sanhntlon facilithes i) 20 35 =40 & - O - 0 -
Access of RedioTV/ Cell phone ¥ 75 54 2148 (1] - - - -
% Availability of paved road % 60 | s | oo + + 0 + 0
< | Tremsportation hcilities ) H0 &0 049 + + + + +
2 [ Averape area with protection sructure % 30 | so b 2 0 - 0 - -
B- | Fitness of protection strocture " 0 ¥ 143 0 R - - 0
Performance of weather forocasiing Scade ) 2 300 - 1] - - -
Community particiontion practice i) 80 | w0 0o + + + + +
Activeness of bocxl GO Scalke 1 2 oo + + + + +
© | interrelstionship with NGO Scale | 2 2 00 + + + + +
E Performance social brw and repuiation Scale 2 3 00 0 0 + + +
Polltical mflucnes on socizl groupd Bmery | 1 i oo + + 4] + 0
Performance of local dlsaster management Scale 2 2 ol + + + + +
Activencas of social orpanizathm of livellbood | % [-11) ED ad + + + + +
Awannee1 propram oo pretection mesre No. 1 3 bo + + + + +




1.5, b. Livelihood seeurity of dry fisher in Cox’s bazaar during storm surge hazard
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Paramater | Food Security | income Security | Health House Water 2SI SI
E1 j=2 Security j=3 | Security j=4 | Securiy j=5 {%a)
> X _ 200 19 17 19 i7 _ ]
Y 29 29 31 28 32
IM 49 48 43 47 449
81
’ 40 816327 35.58333333 | 3541666667 | 40.42553191 | 34.69387755 | 190935736 | 38.187




1.6. a. Livelihnod sccurity ssscssmoent in a constal site of Cox's bazaar district. (Wage Iaborer)

177

_ Indicator Unit [), |1, [Ta Security
= oy |Food inco [Heal | Honse [Water
E' me th
W) 1
Fregoency of Stem surpe (Iregularfrepuler) Binary | | [ JJoas | --- | aee ] === --- .-
Storm surgre Period (Low tide/ high tide) B nary 1 0 oo | - f s ] -] --- - ==
- Surpe height from mom sca bevel By 1 [ oo | se- ) -- R B ---
£ | Durstion of siorm {Short termy Jonx Hinary 1 1 a0 ) oe-- 1 - | ey ---
2 { Rate of vegrwthon around the gres Y 25 | 13 -25.0 - - - -
7 | _Vime frame for resource collecton/ production | Month | 12 | 12 B0 + + [ 0 0
Performance of naturel dreinape system ki | 55 135 0 0 . . .
Rumte of possible resource quality impesvemnent | % 0 | so o4 + + 0 0 o
Access 10 atternative resouroe base Nbo. 3 2 200 - - - - -
Attiss 1d enerpryifue] supply L) M | & =300 - - - D -
Homestend produciion %ol 40 15 1] - - - - -
Ownershlp on main production or income % 75 | 13 1.3 .= -- s .- --
Scope of food stornee (YewNo) Binary L ) 1600 =-- 0 + 1] 0
8 | Rate of saving %aof | 25 1 s | sis {1 + + + + +
& | Relbility of saving system Binary | | 1] -100 0 + + + + +
8 | Accesy of women 1o _coonomic sctivities %% 0 | as 3.1 - - 0 + +
E Seope of ahemative economic Binary i | of + + 9 + 4]
Access to financial loendYesNo) Binary 1 | ao + + + + +
Portion of HH byeeme camed from rest of the % 20 3 -1y - - 0 - 0
Rete of educetionAiteracy " BO | 2 434 - . - - -
Knorw bede om first oid ki) 70 12 591 -- 0 .- ﬂ -
Knowledpe on_storm surge risk % B0 4 4 | M + + i + +
a | Accest 1o nearest distnict town (Yes'No) Bimary { 1 I 00 + + + + +
B [[Agcess 1o doctor service (No. of doctor / No. 2 [ 2 | oo | 0 [0 ]+ | 0 +
S [ HH Popuistion having trainkp on Surge % $0 | 24 [ .81 . - . - -
e Active population of HH * 50 15 -13.3 - - - - -
Respone 10 early waming system ki &% | s 438 + + + + +
R o jon dechmi 8 5 Py 327 + + + + +
Rate of out migration of HH member Y i0 & 210 0 + o + 0
Safe housing mfrestructure/ cond itkom il 60 | e | 602 - - - - -
Performance of hospital fHexhth center Sl 3 2 200 0 D - 1] -
Performance olfsccess 1o oytlone thelter % 90 | sn =040 - - - = -
Availahility of drinking water (Safe water) % 90 | 35 [ a0 - 0 . 0 .
Sanimion facilities i) o0 3 440 - 1] - 0 .
Access of RadiedTV/ Cell phone T 15 i ] 327 [+] - - . -
"‘g Availability of paved road % 60 | e | oo + | + | 0 n 0
= [ Transportation facititics ) &0 | e 00 + + + + +
2| Average eres with protection stroctiere i BO | s 231 0 - 0 . -
Fe | Fitness of protection structire " e | an 143 o - - . o
Performanie of westher forecasting Scale 3 1| 4060 -- 0 - -- - -
Community perticipation practice % 20 | 2313 -- 21 -- -- ==
Activeness of local GO Scale 2 1 [ 1 + + + + +
" | Interrelationship with NGO Scale 1 1 T + + + + +
& | Performance soctal law and reguintion Scake 2 I 133 0 0 + + +
Y2 ["Political influence on soctal group/ Binary | | ] 0o + + 0 + 0
Performance of local dissster Scuke 2 2 0.0 + + + + +
Activencsa of sochal orpamization of livetihood | % &0 45 230
Awareneys progmm on protection meacme No. 2 2 00 + + + + +




1.6. b. Livelihood sccurity of Wage laborer in Cox's bazaar during storm surge hazard
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larameter | Food Security | income Security | Health House Water 2. ST, 51
=1 =2 Security =3 | Security j=4 Security j=5 (%)
¥ X 12 12 8 10 g
\d k1H 40 S0 43 48
A &2 52 58 53 36
al;
j 19354839 2307692308 | 13.79310345 | 18.86792453 | 1428571420 | 89.378504 | 17.873

1]



2.1, & Livelihood secarity assessment in o constal site of Satkhira district. (Farmer group)
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- Indicator Unit {1, (1, |la Security
E - Food flocom |Heal |Hoose | Water
3 th
o
Freguency of Storm surge (Imegulerfreguler) Bimery { 1 o | -io00 b .- - 1-- -- . ---
Storm surpe Period (Low tide! high tide) Binary | (" oo | --- ) --+ | =---0 --+ ---
— ight from mean sca level B mary 1 [/ qoap | === ] e+ | ===] 2=~ ---
F | Dromtion of storm surpe {Short termf long term) Binary | 1 0 Joap | -++ ] === | ess] --- . e
2 | Rate of vegeation ground die mrea % 25 1] 183 ! - - - -
£ | Time frame for resource coliection/ production Month § 12 | 3 [ 200 [ - -t o] o 0
Performence of namure] drainage system * 80 | a0 | 313 0 0 - . -
Rute of ponaible resource quality [mprovernent L) 50 | w0 vl + + 0 0 0
Access to altemative resooe base Nao. 3 5 313 ++ 44 | +4+] 44 + 4
Actiss b anirjoyflue] supply Y 90 | & | 24 - - - 0 .
Homestead production % of 40 | 4 £o + + + + +
Ownership on main produciion or income ¥ 73 10 34
Scope of Tood stornge (Yoo} Binary | 1 I 06 + 0 + 4] [1]
6 | Rate of saving %of | 25 | 3 | o0 + + + + +
& | Reliability of saving gystem Binary 1 ] on + + + + +
q | Access of women to_econhormic sctlvities % 50 | s0 | 00 * * o + +
i 1 Secpe of alternative economic activities(Yey'No) | Binary I 1 DY + + [\ + 1
Access (o financial loan(Y ev/No) Binary | | I 00 + + + + +
Portion of HH Income emrnped from rest of the %% 20 |wmss] 33 - - 0 - 0
Rate of education/l teracy % BO | 4 | 250 - - - - v
Knowledge on first ald " 70 | xp1 | 413 | -- 4 - 0 i
Knowtedse on storm surge risk L) B0 | &2 | .12 . - - -
= Access (o rearest distriet town [Yes/No) Binary i (1] Jqoog | «-- | --- e --- ---
g [ Access to doctor service (No. of doctor £ No. 2 1 2333 -- -
3 | HH Popuistion having treiing on Surge protection | % 5| 2 <333 - - - - - . - -
T [ Active popuintion of HH % o f e | w1 | + [t t+ | + +
Responise 1o early waming system % &35 55 43 - - - - -
Responss to sdapttbon technology % 75 ] EL - - . - -
Rate of out migrotion of HH member *% 10 1 1] 0 + 0 + o
Safe housing infrastructare! condition ki &0 | 48 | 132 - - - . -
Performance of hosphal Healih center Scate | 3 | 2 | o0 | O 0 . 0 -
Performance offsccess o eyelone theher Ve 90 | s | 290 - - - - -
Avallabllity of drinking witer (Safe water) e o0 | 4 <164 - 0 - 0 -
Sanhation fhcilitles e o0 41 XA - 0 - 0 -
Access of Radio/TV/ Cell phone ;] 75 71 10 0 + + + +
% Availabllity of paved road % 6 | 6 | 40 | + | + t 0O [ + 0
< | Tmmportation facilitices ) &0 &0 (1] + + + + +
2 { Avernge ares with protection structure H 80 | 35 39,1 0 - - [{] -- .-
C anfmmm -0 .11 40 333 1] - - - (1]
Performance of weather foreensting Scale J i 400 - - 0 - - s - -
Community peorticipation practice o 20 &y k02 - . - - -
Activenesy of local GO Scake 2 I 333 F -- -- - - -- -
W [ Interrelationship with NGO Scale 2 3 00 + + + +
5 Performance social brw and regulation Scale 2 1 333 0 0 - - -
Political influenee on socia! group! Hmary | 1 i -1 + + 1] . 0
Perommance of local disawter manspemem Sale 2 1 333 | -- .- -- -- .-
Activeness of social orgerization of livelihood * B0 | so | 231 . - . . .
AWETEDess [XOgrRm on proteciion measure No. 2 L +333 - - . - -




2.1. b. Livelihood securily of 'Wage labor in Satkhira during storm surge hazard

Food Income Health House Water

Security Security Security Security Security

=1 2 =3 jos =5 251 |81
Parameler {%)
>R 17 19 16 19 i6
Y 33 32 36 33 35
M S0 51 52 52 51 _
Sk

34 3725490 | 30.76923077 | 36.53846154 | 3137254902 | 16%.94 | 33.987
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2.2. a. Livetihood security aszessment in a constal site of Sstkhira district. (Fisher group)
¥ Indicator Unit |1, |, 1L Security
™) Food Income |Health [Howse Water
F of Storm {Intgu!n-htEJhr} Binxr | 0 Adoan | --- was I was -
Stofth surge Perlod (Low thde/ high thde) Binet || Jo |.1000].e. ]--- . .o
Sorpee Itigjﬂ from meam sea level Binar | | 1] ~100.0 . .- . .- .
Duration of storm surge (Short wrm/ long | Birar | ) 1] 1000 | - -- - -- .
_ | Rpte of vegetation around the area % 25 [18 1-163 |0 - . - .
E Time freme for resource collection/ Month [ 12 L 12 oo + + 0 0 0
r Perlormance of natural draloees system % g0 J40 |-333 b0 o - -- -
Rate of ponible resource quality % 0 |eo [230 1+ + 0 0
Access 1o ahternetive resouree base Mo, 3 & 333 ++ P -4 F +*
Access to energyfiuel supply % 0 |70 123 |- . - 0 -
Homesesd production Mol [an j22 |200 |- - - - -
Ownership on main production or income ey 7 10 |24 . - . - .
Scope of food storege (YeaMNao) Pinar |1 o 000 8 ... 0 e o b
Rate of saving %of |25 |0 |29 | . - - . ] o-- .
— | Reliability of saving system Binzr |4 1] w1000 | --- .- . _—- cau
'E Access of women o economic activitics " 0 |42 187 |- . 0 . -
é Scope of alternative economic Biar 17§11 |00 + + 0 + a
Access to {inancial loan(Yes/No) Binar | | | 0.0 + + . + +
Portion of HH Income earned from rest of the | % 20 |8 538 | -- . o . 0
Ratr of education/literacy % t |39 |-345 |-- - - - .- -
Knowledge on first ald ¥ M |4 1-250 |. f . 0 .e
Knowledge on storm surge risk % 2 P&y 1419 |+ + + + +
Access to nearest district town (Yes/'No) Binar | 1 0 ol -- aea . .- —es
Acoess to doctar service (No. of doctor / Na. 2 2 0.0 ] /] 9
« | HH Population having training on Surge % 0 |38 |13 - . -
& | Active poputation of HH o w |2 130 . . - . -
T | Response to carly waming syxton ¥, 65 [e3 Jo0 + + + + "
Response to adaptation technelony % 75 {46 | -240 |- - . - .
Rate of ol jon of HH member % 10 |E 11,0 1o 0 - o
Safe bousing nfrastructure/ cond itiom % & |31 |-304 ]- - - - -
Performance of hospital /Health center Seate 13 |2 200 |0 D - 0 -
7 Performanoe offaceess (0 cychone sheher " o0 &0 1.200 |- . - . -
Avzilability of drinking water (Safe water) % 90 [3% b |-- 0 -- [ --
E Senitation fecilities - oo Nz |-418 | -- a - 0 --
£ Accers of Rodio/TV/ Cell phone » T8 |35 |7t . - . .
£ | Availability of paved roed % 6 |65 |40 |- + 0 + 0
% | Tropontation facititics % s |67 155 |+ - 4 A "
‘E Averape erea with protection structure b, g |3y (-3 10 . 0 z -
£ [ Finess of protection structure " e les |32 lo j j o
Performance of weather [orecasting Scabe | 3 1 500 - 4] .
Community perticipation practice % 80 | 6D | -143 - .
Activeneyy of local GO Sembe | 2 1 333 |- . . -
Intermeintionship with NGO Sk |2 2 0.0 + + + + +.
.. | Performance social kaw and regulation Sak |12 1 -313 |0 ] + + +
i Political inflience on social Binar | | i o0 - " P - Py
Performance of local disaster managemen Sk |2 1 333 - . - .
Activencsa of socinl organbmation of . o | s0 [ -143 - - .
AwIheness program on proteclion measure Na. 0.0 + + + +




2.2. b. Livelihood security of Fisher in Satkhira during storm surge hazard
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Parameter | Food Security | Income Security | Health House Water 285 S1
=1 j=2 Securlty j=3 | Securty j=4 | Security j=5 (%}
¥ X 15 15 10 14 10
Y 40 38 45 38 40
M 55 53 55 52 50
)
2727273 28.30188679 | 18.18181818 |  26.92307692 20 120.68 | 24.136




2.3. 5. Livelihood sccurdty asscssment in a coastal site of Satkhire district. (Fry collector group)

183

- Endicator Unit | L I, |k Security
=] oM
L]
o
Frequency of Storm surge (iregularirezular) | Binary 1 0 oo | --- ) -- - --- .= =
Storm surge Period (Low tide/ bigh tide) Binary 1 0 oo | --+ | -- --- - ==
. Surpe height from mean sea kevel By L )] Jqoag | --- -- .. - ---
E | Dumtion of storm surpe {Short term long Binxry I ] o0l boe-- -- --- .x= ---
B | Rute of ¥t ground the area ) 25 1% 153 - - - -
> [ Thme frame for resource cotlection/ Months | 12 | 7 | 263 | - : 0 ¢
Performance of matieral dranage system H 80 40 <131 0 0 .- - -
Rute of possthie resource quslity improvement | % 50 75 200 + + 1] 0 0
Agoess o aternative resource base Mo. 3 3 350 + + + + +
Atbiss to inkriy/fue] supply % 90 28 | 383 .o -- .- D --
Homestead procuction %% of T i 13 455 - - - -
Ownership on main production or meome % 73 o) AL, . - - . -
Scope of food oreze (Y esNo) B iy l a Jdap | .- [} ---
‘e | Rate of maving %of T | 25 | 3331 449 -- - = -
G [Reliability of saving system Bimary i e | 2000 § --- | - | -<c § --- | ---
2 [‘Access of women to_economic activiies % 30 | & 133 + hd 0 + +
i | Scope of attrmathve ecomomic Binary 1 I [T + + 0 + f
Access i finzncizl boa{Yes/No) Binary 1 1 an + + + + +
Partion of HH imcome exrned from rest of the | 3% 20 274 ] -75B -- .- 0 - - 1]
Rare of education/literscy % 0 34 Fry - == - as =+
Krmywhedge on firet akd Y% 70 3% | I -- o = o .=
K.nowledee om storm surpe risk Y 4] 3] -103 - - . - -
£ Access to ptarest dhstrict town (Y esNo) Dinary 1 [ oo b --- 1 --
E [ Acces i doctor service (Mo, of doctor / No. 2 ] 311 1] o - 1] -
2 | HH Population having trelning on Surge % 30 13 | 4k - - - - -
= [ Active popation of HH % 56 | n | s | - . . A .
Respome o eprty weming system *H &3 4l 28 + + + + +
Respomse to adaptation fechmology % 15 47 210 + + + + +
Ratr of out migretion of HH memixt * 10 174 459 1] + 1] + 0
Safe housing infrastructure/ condition % &0 3 3 - - - - -
Performancs ¢f hospital Heuhh cemer Scale 3 2 200 g [ - 0 -
Perfonmance ofwecess (o cyclone sheher % 20 B 200 - - - - -
Avsitability of drinking water (Safe water) % 20 24 579 - 0 - 1 .
Sanltation facilitics e o0 m 51 & - 0 - 0 -
Accewn of RadieTV/ Cell phone i) 75 30 «419 (1] - - - -
?‘ Avnilability of poved coad % 60 | &s | a0 | + + 0 + 0
= | Tramsporiation faciiitics ) 40 57 53 * + + + +
I { Average area with protection structure % kO 35 9.1 (1] - [1] - -
B { Fltness of protection structure % 1] 40 313 o - . - 1]
Performance of westher forecasting Scale 3 1 500 - o - . -
Commuynlty participation practice “ X0 50 211 - - - - .
Activeness of bocel GO Scale 4 L RLE] -- - - - =
B [ ntemebsionship with NGO Scale 2 T - = - -
ri Performance soctal law end repulation Scale 2 1 -133 ¢ 0 - - -
Politicel influemet on social Bimary ] ] 100 | --- | - --- --- -
Performance of kocs| divaster mansgpemmerst Sczle 2 I =333 -- - o - -
Activenesy of social orpaniretion of % [11] a5 HEE - - » - -
AWETCTSY JITOSTEM on protection measure No. 2 2 a0 + + t + ¥




2.3. b, Livetihood security of Fry collector in Satkhira during Storm surge hazard
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Parameter | Food Security | Income Security | Health House Water ¥SL (81
J=1 j=2 Securtty j=3 | Security j=4 | Security {=5 (%)
TX 10 10 7 10 7
Y 47 25 28 44 44
M 57 35 55 54 51
5L
' 17.54386 18.181% 12,7272 18.5185 13,7254 80.697 | 16.139
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2.4. 2. Livelihood security assessment in n coastal site of Satkbira district, (Forest cxtractor group)

IT

- Indicator Unit {1 (1, | Security
E Food Income [Health House [Water
o
o
| Erequency of Storm surgs (irregulariteguisr} Binary | | o | -oog | »-- | -o-  --- 3 -2 ] ---
Storm surpe Period (Low tide/ high tide} Binary | | 1 -l | --- - - === -
_ | _Surge beipht from mean sca Kvel Blary | 1 ] oo | --- == --- --- .+
E Duration of storm serge {Short tem! long term) | Binary 1 n ao00 | --- .- . --- =
D | Rate of vepetation aroumd the erea i 25 132 163 - - - -
& { Time frame for resouee eollection’ production Momh | 12 | a | 200 | - - 0 0 0
Performance of netural drxinsge svstem Y 20 | 4 111 o 1] - - -
Rate of ponaibie resource quatity improvement %6 50 | = 2540 + + o 0 o
Arcess to ahtermatlve resource base No, k] 4 143 - - - - -
Access to enerpyffue] supply % 90 | 3 241 - - - 0 .
Horrmstead prochuction % of 40 | a0 0o + + + + +
Ownership on main production of income k) 75 | w0 -11.1 - - - - -
Scope of food storage (YesNo) Binary 1 1 an + 1] + 0 0
:'; Rate of saving % of 25 ra oo + + + + +
% | Rellability of ssving system Binary | 1 1 o0 + + + + +
§ { Access of women to_economic aciivities il 30| 30 | 428 | - = o - =
iz | Scope of atemative economic activities{YeaNo) | Binary |1 L (] + * 0 + 0
Access to financial an{YeaNo) Binary 1 i a0 + + + + +
Portion of HH income carned from rest of the % 20 b 9ex | M3 - . 0 - 0
Rt of educathn/literacy Y ED | a8 9.1 - - - an s
K v ledpe on first aid ¥ 70 47 -19.3 - 1] - 1 -
Knowledre on_ 3torm sumpe risk % 3 | n 53 - - - - -
g Access to nearest district town (YeyNo) Bimary | 1 0 1000 . - . - -
E Access to doctor service {No. of doctor / No. 2 I =313 0 o + 0 +
2 { HH Populntion having ruining on Surge protection | % 50 1 % 5.7 + + + + |+
T [Active popukmtion of HIL % 0 | 35 | s |- . - - .
Rexporose Lo exrty waming system Y & | & LS + + + + +
[ 1 techmo % 75 b s 15 - - - - -
Rate of out migr=tion of HH membet ¥e 10 z k1 0 - 0 -
Safe housing, infrastrocture’ condition e & | u 1.1 - - - ~ -
Performanee of hespital fHealth center Scake 3 2 200 a 0 - Q -
Perfortance oOadcess 10 cyrlone shelter *h o) | &0 200 - - - - -
Avuitnblllty of drinking water (Saft water) ki) Eall 33 Ty - (4] - [+] -
Sanhxtion facllities i) 0 it 40 & - [ - 4] -
Access of RadioTV/ Cell phone h 75 1 30 A28 0 - - - - -
% Avellability af paved rosd % 60 | 65 | a0 + + 0 + 0
= | Tramsportation facllities % 60 | &8 43 + + + + +
2| Average ares with protection stnxnore b B} | s 91 0 -~ i . --
Bu { Fitness of protection gtructune ¥ 0 | « 333 0 -- - .a 0
Performance of westher forecasting Scake 3 3 04 + + + +
Community participsikon practice % B0 | e 143 - . - - .
Activeress of local GO Scale 2 3 -3 - - - -
| imerrelntionship with NGO Scale | 2 Y - - . -
5 Perftrrtnce social lnw and regutation Scale 2 3 200 0 0 + + +
Political [nfluence on social prowy Binary | | 1 od + + o + 0
Performance of local disaster management Scale 2 L =313 - - - - -
Activenets of social orpanizathon of livelilood % B0 T0 % * - - . -
Awgeness prOfTam on protection measure Mo. 2 2 oo + + ¥ + *




2.4. b. Livelihood security of Forest extractor in Satkhira during sterm surge hazard

186

Parameter | Food Security | Income Security | Health House Water T8I | Sl
=1 =2 Security =3 | Security j=4 | Securty j=5 %)
T X 14 14 13 16 12
Y 38 40 45 39 44
M 52 534 58 55 il
5
j 26923 259259 22,4137 29.0909 21.428 | 12578 | 25.956
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2.5. 1. Livelihood sccarity assessment in a cosstal site of Satkhira district. (Wage labor)
- Indicator Unit 11, {1, |l Secority
= Food fncome |[Heatth Homse |Water
&
o
|_Frequency of Storm sunge {lrregu bar/regutar) Blnary | 1L § © | -1000) -- el BN LT L1
Storm surge Period {Low tide/ high tide) Binzry { | 0 [-1008] -- ---
- Slngclwigtnﬁmmcmmlcwl Binary 1 0 100 | .- - - .ua ---
F [ Durntion of storm surpe (Shert term/ long termy | Binary 1 o0 | -1000])] -- - .-
B | Rate of vepctation zround the arca % 25 18 | -163 . - - .
~ Time frame for resource colkection’ production Month | 12 | 12 0.0 + +
Performance of aanm] drainage system % 20 | 40 | 333 - -~ .
Rate of potsible resource gueanlity Improvensent Y 50 | 50 0.0 + +
Acceys tn akernative seaource base No. 3 2 -20.0 - - - - -
Actesy 1o endriry/fuel supply % o | 52 | -26.8 - - . -
Homestead prodtuction Yol | 40 | 22 | -290 | - - - . -
Ownership on main production or income [ ] 20 | 519 -- - - - -
Scope of Tood storage (Yea'No} Binary i 1] -l000 | -- ---
"5 | Rate of saving %of [ 25 | 0 |-1000 ) -- —- e | =- | -
& | Relmbiliry of mving system Binary | 1 o ]-10001 -- -- .- - ---
o [ Acccys of women to_economie ectivities % 50 F 35 | 48 + + + +
it | Scope of attemative economic activities(Yes™Noy | Binary | _ | 1 0.0 + + +
Actews tn Tmanclal kandYesNo) Binary | 0 [-I000 | -- --- aaw --- .-
Portion of HH mcome carned from rest of the i) 0 3 500 | -- - - .-
Rate of education/literacy ) 50 18 | 6313 - ns e .- ==
Knowtelre on first aid ki) 70 20 -55.6 - - - - “a
knowiedge on storm surge risk % 20 | 48 | 210 - - . - -
e Acoess to nearest disirict 1own {Ye/No) Bmary | ) 0 L1000 ]| -- --- -
E | Access 1 doctor service (No. of doctor / Mo, 2 1 -333 - -
S | HH Poputsrion baving ieining on Surpe protection | % s¢ | 22 | -89 | - - - . -
Artive poputstion of HH % 50 | &0 9.1 4 4 [ 4 1
Resporse 1o ey waming system % 6% { 70 30 + + + + +
R to techmd %% T4 13 0.0 + + + + +
Rate of out mipration of HH membey i) 1] 10 0.0 + +
Sefe housing infrastructure/ conditiom % (1] 13 «53.3 - - - - - - - -
Pecformance of hospital fHeatth cemter Scake k| 2 =200 - .
Perfrinance offsccesy to cyclone thelter i 90 0| <125 - - - - -
Avalhability of drinking water (Saf weter) % 90 | 33 | 463 | - - -
= | Ssnitation facilities % 90 A3 44 0 - - - - -
-%‘ Access of Radio/TV/ Cell phooe il 75 | 40 | 304 - . - -
£ [ Avsitability of paved roed % 60 | 65 | 40 | + +
& | Tremsporiation facilitics o &0 1 55 i} - . . . -
Average s with proteetion structure ¥ 80 ] 35 | -39 - - -
Fitness of protection struecture " an | 40 | 2333 - . -
Performance of weather forecasting Scale 3 I -30.0 . - - -
Community paticipation practice i E3 | a0 | -333 - - - - -
Actveness of local GD Saule 2 1 -333 - - - - - -
= | Interreimionship with NGO Scale | 2 | 1 | -333 | -- - - - -
E Performance social baw and regultion Scale | 2 L | _-333 - — -
Political influvence on socisl group Pinary | 1 0 1-1000 | -- - - === +a ---
Performance of local disaster manapement Scake 2 I -13.3 - - - - = -
Activeness of socizl organizaibon of Livelihood % ED ] 50 | +23.1 . - . - .
AWREness [program on protection measme No, 2 2 0.0 + + + + +




2.5, b. Livelihood security of Wage Labor in Satkhira during Storm sorge hazard
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Food Security | Income Security | Health Security | House Watar

Parameter | =1 =2 =3 Security =4 | Security | 2 SI; | SI
i {%)

¥ X 9 10 4 8 5

Y 58 31 61 53 57

M 67 61 65 61 62

SI

J 13.4328 16.3932 6.1538 13.1147 8.0645 57.159 | 11.431
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Photo-2. Sketch of Jilongja Unton in Cox's
bazsar,

Photo-3. Sketch of Munshiganj Union in Satkhira,

Photo-4. The Sundarban in Satkhim.

Sowrce: Field survey, 2008-09.
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Photo-6. Discussion with Women m1 househoid,

Cox’s bazaar.

Photo-8. Interview of farmer group in Cox’s baznar.

Photo-5. FSM rt Harinagar Sushilon Offtee,

Sekhira.

Photo-7. Imerview of Fisher group in Cox's

Source: Field survey, 2008-09,
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Photo-9. Interview of Salt farmer in Cox’s bazaar.

Photo-10. Inlerview of wage laborer in fish
drying field in Cox’s bazaar

Photo-11. Imerview of Fisher in Salkhira

Photo-12. Discussion with marginal groups
in Satkhirs

Source: Field survey, 2008-05.
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Photo-13. Fry collector in Cox's bazaer,

Photo- 15. Salt farmer is working in his ficld
{Cox’s bazaar),

Photo-16. Forest resource extractors in
Sundarban in Setkhirs.

Source: Field survey, 2008-09,
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Photo-17. Farmer’s house in Satkhira.

Photo-19. Fisher's house in Seikhira.

Phote-20. Fisher's house in Cox's bazasr,

Souwrce: Field survey, 2008-09.
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Photo-21. Salt production in field in Cox’s bazaar. | Photo- 22. Fish drying in Cox’s bazaar.

Photo-24. Cyclone center in Salkhira.

Photo-23. Cyclone center in Cox’s bazaar,

Source: Field survey, 2008-09.
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Photo-25. Household protection in Sitel.

Photo-26. Structural protection in Site2.

Photo-27. Boats for forest resource collection in
Satkhira

-4

T

Photo-28. Water uaz for Household sctivities
in Satkhirm.

Source: Field survey, 2008-09.
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