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Executive Summary

Bangladesh, due to its geographic location, is highly exposed to diffeliemdtic hazards and natural
disasters. Environmental vulnerability coupled with poor infrastructural and sssmaomic factors in the

coastal belt of the country, further reduces the capacity of local communities to tackle the impacts of
climatic shocks&nd stresses. The southest coastal region has already been diagnosed with increasing
effects of different slow onset stressors such as rising temperatures, salinity intrusion and sudden climatic
shocks such as cyclones, floods, storm surge etc. Th@lgte@d SNY YSy Gt t Fy St 2y [ fAY
Special Report on 1°& predicts that, increase in heavy precipitation in coastal regions across the global
along with tropical cyclones and increased sea levels may lead to increased flooding. Incidemgiealf tr
cyclones, heavy precipitation, and degree of salinity in Bangladesh have been observed to have increaseo
exponentially in the previous decades. These are expected to worsen as the effects of climate change
become more and more prominent. The soutlest coastal regions in Bangladesh tend to be the worst
sufferer of these climate change induced changes, bearing adverse effects in their agricultural sector,
water security, livelihood security, health status and overall wellbeing.

This action researdmas been conducted by the International Centre for Climate Change and Development
OL/ /7 1'50 dzyRSNJ GKS 1 9[+9¢! { {o6ArAada LYyGSNOD22LISNI (A2
agro-ecological, socioeconomic and political context of climate cham@ecoastal district in Bangladesh

and the challenges associated with them. The study sites selected were two villages, namely Garuikhali
and Kumkhali of Paikgacha upazila in Khulna district. Rapid vulnerability assessment of climate change has
been undetaken particularly onlivelihood and water security as well as on overall selhg of
communities in the area. A set of participatory tools have been applied to derive local perception on
different vulnerabilities, existing coping strategies and possivkys forward to address these
vulnerabilities Based on which, evidentmsed solutions have been recommended to enhance the
adaptive capacity and resilience of vulnerable communities to the impacts of climate change and also to
improve their wellbeing

Both villages selected for the study demonstrate similar demographic andeoaimmic conditions and

were found to be subject to the climatic shocks and stresses at different extents. Cyclone/storm surge has
been identified as one of the most frequengvere and of high magnitude sudden climatic event affecting

the area, attributing to the proximity of these villages to major rivers nearby. Cyclone Aila in 2009, was
reported as the most devastating natural disaster to have occurred in recent historly mdtionly caused
serious damage to life and property but also led to significant intrusion of saline content both in water
and soil. Even though some degree of salinity has always been present due to geographical location of the
study sites, frequent ocetence of cyclones over the last-30 years has been cited as a key driving factor

for the gradual increase in the levels of salinity experienced in the villages. Levels of salinity, both in water
and soil, tend to rise during dry and summer months aradigally decrease at the advent of rainy season.
High intensity short term rainfall has also been reported as another major climatic event by local
communities in both the villages. Such irregular rainfall results in inundation and waterlogging, affecting
nearly everyone. Excessive heat and changes in traditional seasonal patterns have also been observed by
the communities. The traditional sbeason climate pattern in Bangladesh has altered over the past
decade or so and now warm and cool seasons are nowinent.

A culmination of all these recent changes in climatic events and patterns have severely impacted the
livelihood security of the communities. Historically, livelihoods of both the communities were mostly
dependent on natural resources and mafgrof local people practiced arable and pastoral farming, and



fishing. But over the years, the share of people engaged in agriculture has reduced due to salinity
intrusion, irregular rainfall patterns, and excessive heat. One key difference noted betlweetwd
villages was the growing proliferation of shrimp farming in Garuikhali whereas nearly no one in Kumkhali
was found to be engaged in the profession. As a result, Garuikhali has experienced a substantial
deterioration of saline conditions, a situatidurther exacerbated by poor management of sluice gates in

the village. Only 6% of the respondents in Garuikhali were found to be practicing agriculture in the form
of vegetable production on elevated lands. In Kumkhali, on the other hand, people hadvaines
themselves from engaging in shrimp farming and as a result 66.0% respondents can still practice
agriculture. However, crop yields in Kumkhali have also significantly reduced over the years due to
different climatic changes which 1&#%% of the respndentsto shift to nonfarm activities.

Water security has also been impacted by different climatic events. Salinity intrusion in village ponds has
largely affected the access to fresh drinking water in both the villages leaving only 5% of the responden

in Garuikhali with access to fresh drinking water. Mobility in accessing fresh drinking water is further
restricted as a result of inundation due to high intensity short term rainfall. Consumption and household
usage of saline and contaminated wateregiise to water borne diseases like diarrhea, cholera, stomach
bugs, and skin diseases. In both the villages, women and children have been found to be most afflicted by
these diseasesResearchhas shownthat saline water consumptiorin dry season contributes to
hypertension during pregnancyhich has several possible consequences including impaired liver
function, low platelet count, intrauterine growth retardation, preterm birth andhternaland prenatal

death

Migration dynamicsn the study areas have also shifted in the context of climate change. For about 53.5%
surveyed households in Garuikhali and 21.4% households in Kumkhali, at least one family member or
relative has migrated in the last ZD years to seek alternative incorgenerating opportunities. Loss of
income and livelihood opportunities have been found to be the most triggering factors of migration to
nearby cities. In both the villages, mostly the male primary earning member were found to engage in
migration, leavingheir female counterpart alone to deal with other aspects of household life. All these
impacts of climatic events on livelihood security, water security and health status affect the overall
wellbeing of the community.

While the communities have adoptedw@yriad of coping strategies, some driven by traditional knowledge
while others with support from both the Government as well as -gomernment agencies, these
strategies can be deemed as largely unsustainable in the face of exacerbating climatic chrauge. i
reduce the wellbeing loss and enhance livelihood security, equitable distribution of agriculture and shrimp
farming, supply of saline tolerant rice seeds, better access to market and alternative livelihood training
have been proposed by the studgesides, rain water harvesting, desalination plant at community level,
proper management of sluice gates were identified by local communities for ensuring their water security.
Planned resettlement and migration of affected people have also been reemgrig a means of
enhancing their adaptive capacity. Furthermore, the study proposes setting up a financial mechanism for
effective channeling of climate funds to the local level in order to support these practices and strategies,
thereby promoting resiliece of vulnerable communities in these two coastal villages.
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1. Introduction

1.1Background

Panii Jibon (Water is Life) isHELVETAS Swiss Intercooperatidhinitiative being implementedn
collaboration with its local partnershat aims to address water related threats and vulnerabilities of an
already impoverished population living in the disagteone coastal areas ddangladeshThe overall
objective of the Panii Jibon project is baild resilience and reduce welbeing los of climate change
affected disadvantaged communities, and particularly vulnerable women and youth, in the disaster
prone areas of South West Bangladesh.

The project is guided Hur sets of interrelated and mutually reinforcing result areasspecifid below:

1 Outcome 1l.Disadvantaged communities, and particularly the women, demand their basic rights
for WASH services and benefit from improved WASH governance to increasmuypeaaccess to
and use of safe drinking water, sanitation facilities andiéryg practices

1 Outcome 2:Women and youth enhance their food security and income through adaptation of
their farming and water management systems and improved market linkages

1 Transversal Outcome IWomen and youth enhance their transformative capacdies build and
sustain their basic livelihood assets and income through-tiemg benefits from (seasonal) cut
migration.

1 Transversal Outcome Disadvantaged communities, and particular women and youth, benefit
from improved governance that leads to moparticipatory, transparent and accountable
resource allocation mechanisms for the scalipgof climate resilient strategies and actions.

The project intervention zones are Koyra and Paikgacha Upazila of Khulna district and Morgdgdaj U
of Bagerhat @btrict.

Phase I} Extendedof the project commenced in 2018ith funding support from the Climate Justice

Resilience Fund (CJRIRjernational Centre for Climate Change and Development (ICC@Ainate

change research and training centre based irakaty Bangladesjoined the consortium to implement

Transversal Outcome nder the project, defined by Output® KA OK a G+ G6Sa W¢KS yS5Ra
youth, and local public and civil society stakeholders for locally adapted climate resilient solutions and
O2LAY3a AGNY G$S3IASa I NB | RP2 GhelobdetiveFor NI/ V & 5 QA OIS IF IR Y
under the projectwasto better understand the agrecological, socioeconomic and political context of

climate change in the study area and the challemgssociated with them. Based on which, evidence

based solutions wuld be developed to enhance the adaptive capacity and resilience of vulnerable
communities to the impacts of climatnd also tamprove their wellbeing.

Toaacomplishthe above, ICCCAlhdertook anaction research study in 2018y selected projecskites
(Paikgachha Upaz)laThe studyinvolved conducting a rapid vulnerability assessment to understand the
impacts of climate change, particularly on livelihood and water security as watll agerall wellbeing in
the area



This report provides synthesis of findingsom the assessment and proposes possible ways forward for
building resilience of targeted communitieShe results of the study would serve to guide capacity
building and potly advocacy interventions in the following years of the project (Z0030).

1.2 Context & Relevance

Located on an active delta, Bangladesh is characterized by a high degree of environmental volatility which
poseshigh exposure talimatic hazards and naturdisasters The country annually faces floods, riverbank

FyR O2Faidlf SNRaAz2zy FyR Aa |faz2 adzalOSLWiAofS G2 [0
funnel shaped coastMutahara et al., 2017)High incidence of poveyt particularly inthe coastal belt,

further perpetuates socioeconomic vulnerability of local communigied the country as a wholglossain

et al., 2011).

Globally, there has been a significant increase in both the severity and frequency of disasters, and the link
betweenclimate change and extreme events is increasingly being recognised (IPCC, 2012).t Sarker e

(2012) in their research mentions about the increasing temperature trend in Bangladesh for the last three
decades, particularly during the monsoon season. TR MB 2 GSNY YSy Gt tFySt 2y
Fourth Assessment Report (IPCE&R4) states that the country is predicted to experience an increase in

average day temperatures of 1.0 C by 2030 and of 1.4 C by 2050 (IPCQOndiea@iihg the effects of
anthropogenic climate change have already begun to take shape in Bangladesh.

The coastal districts of Bangladesh are uniquely vulnerable to climate change due to their very low
elevation with some of the terrain being at sea level, the topography of the deltaicregd the Bay of
Bengal (which serves to funnel seawater upwards) and also socioeconomic and infrastructural factors that
limit the low, albeit growing, capacity of the country to tackle the effects of climate related disasters
(Agrawala et al 2003.)i& welkdocumented that the coastal regions of southwest Bangladesh are already
being impacted by slow onset climatic stresses such as rising temperatures, salinity intrusion into
agricultural soil and groundwater, as well as an increase in the occuragrcimtensity of sudden shocks

such as floods, cyclones, storm surges and riverbank erasi@result of climate changR®ahman and

Alam 2003; Shamsuddoha and Chowdhury 2007; Hug et al 2015).

Comprehensive Disaster Management Progran{@eMP II) in their study of 2013 has found increasing
trends in mean annual temperatures using the data from all 34 stations of Bangladesh. He also suggests
that the trend is1.2°CShahid in his study of 201@sing the data from 17 stations for 192807 has also
showed similar resultand observed an increase of mean temperature by 0.097°C per decade. He also
observed the seasonal variation of temperature and come up with the result that, except for winter mean
temperature is significantly increasingtivan increase of 0.04°C per decade in Khulna station.

Salinityon the other hand has beea longstandingproblem in the coastal zones of Bangladebh.
Bangladesh, about 30% of the cultivable land is in coastal areas where salinity is affectedfloptiohe)

during the wet season, direct inundation by storm surges, and movement of saline ground and surface
water during the dry season (HaqR806; Dasgupta et é2014a). Climate change is likely to increase river
salinity leading to shortages of drinij water and irrigation, and significant changes in the aquatic
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ecosystems in the Southwest coastal areas of Bangladesh during dry season by 2050. (World Bank Repor,
2015).

Results from a study demonstratieat saline area in 10 selected coastal disfritad increased on average

by 27 per cent between 1973 and 20(08iah et al. 201Q)Dasgupta et al. (2018)so found results in line

with stating soil salinity to be gradually increasing. Studies have shown that salinity is moving further
inland. In coasl rivers, increase in surface and river water salinity is well noted. For exatuypieg
20042009 the greater Khulna District rivers experienced an increase of 20.5 per cent to 433.3 per cent in
salinity Miah et al. 2010Q)

Among others, ainfallvariability is one of the climatic drivers of salinity. Accumulation of saline rain water
is different inthe western and easern regionof the countryduring dry season due to Gorai River that is
the main upstream distributary from the Ganges and the nieshwater source in the western part of
the region. Seasonal variation of salinity in seutfstern region decreases in monsoon. Figubelow
shows the clear relationship between monthly precipitation and soil salinitpastal districtswith peak
salinities at the end of the dry season.
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Sea level ris@urther triggers salinity intrusion. Saltwater intrusion from the Bengal delta typically varies
by season. During summer, more glacier is melted in the Himalayas causing more precipitdtimore
entrance of fresh water. But during winter, much of that glacial ice remains frozen resulting into less fresh
water flow from upstream and more saltwater from the bay intrudes upstream into the delta.

Furthermore, incidence of tropical cyclomend storm surgealso exacerbatesalinity in the region.
Figurebelow demonstrates the impact of storm surge on salinity levels using salinity levels in 2011 and
showing what would be the impact on river salinity if a Sl cyclone were to occur B011.
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Figure4: Inundation risk map for storm surge using
cyclone data from 1962007

Figure3: Impact on river salinity of Sitlke cyclone in 2011.

Nearly 6 million peoplan Bangladeshre already exposed to high salinity (>5 ppt), but because of climate
change the number isxpected to increase to 13.6 million in 2050 and 14.8 million in 2080, with the

population in Khulna, Satkhira, and Bagerhat most affected. The Sundarbans, tHe@érl f | NB S &

mangrove forest which has a considerable high biodiversity, is particularly under threat because of its
coastal location. A study by the World Bank (2016) using different aquatic salinity scenarios in 2050
predicted that salinity increasesill negatively affect 14 mangrove species (especially the most valuable
Sundariree).

There isalsoevidence that suggests that the patterns of incidence of tropical cyclionBangladeshnd
associated storm surges hassoshifted over the last few dedes.Total of 129 cyclones were formed

in the Bay of Bengal in the period of 192813 of which 32 hit Bangladesh (GoB 2008). JTWC Best Track
tropical cyclone data showed that between 1961 and 2013, a total of 61 cyclones hit Bangladesh. Among
them, 28 pea cent and 16 per cent cyclones hit soutlestern and soutkcentral coastal zones respectively
(Quadir and Igbal, 2008). Brammer in his study of 2014 has mentioned awailable literature for
cyclones between 196R013 shows associated storm surge raggfrom 1.5 to 10.0 m. Frequency of
highest storm surges for the Bay of Bengal will increase significantly even though there is no substantial
change in the frequency (Unnikrishnan et 2006). Pender et al. (2008) reports that increased wind
speedsresulting from higher sea surface temperatures due to climate change means that storm surge
heights will increase from 15 per cent to 25 per cent in the 2020s and 32 per cent in the 2050s. An analysis
of cyclones occurring in the Bay of Bengal from 1962007 show there have been more cyclones of
higher intensity between 1992007 than in the previous few decad@ee diagram below).
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Figure5: Different categories of cyclones and their patterns

Models predict that by 2050 an additional 15 per cent of the coastal area of Bangladesh will be
inundated with storm surges during cyclon&sable belowshows the additional area that will be
impacted by inundation in 2050. Not only will areas in Khulnha, Bagerhat and Satkhira Districts be
newly exposed, but tidal surges atrigters height willalsoinundate 69 per cent more land area than
they do at presat.

Table 1Vulnerable Area Estiates 6 km)

Inundation 2050 Without Climate Chang( 2050 with Climate Change % Change
Depth (sq. km) (sg. km)

More than 1m | 20,876 23,764 + 14%
More than 3m | 10,163 17,193 + 69%

Dasgupta et al. 2014

Because oits geographical location, historically Bangladesk hwaygeceived very high precipitation

with highest concentration in monsoon. The monsoon season consists of the monthSdpiteenber

even though the onset of rainfall varies from time to time. Mondadle using the precipitation data of
Bangladesh Water Development Board (BWDB) from-P8AD for 234 stations found that, no significant
change has happened in the country wide annual normal rainfall for 30 years periodZ@08p But
significant changs in some regional annual rainfall has been found. He also showed that, theveesith
(including Khulna) region undergoes increased annual rainfall at 90 percent confidence level. A similar
study also validated the significant increase in precipitaticthése two regions. Another study of Mondal

et al. found that, the number of consecutive rainy days has increased and the trend is statistically
significant for Khulna and Satkhira. IPCC special report ®hCl.predicts that, increase in heavy
precipitation in coastal regions along with tropical cyclones and increased sea levels may lead to increased
flooding. While Rimi et al. in her study of 2018 showed that, Bangladesh is likely to experience significantly
higher frequencies of occurrence for 1 and 5 day extreme rainfall events duringhgmeoon and
monsoon seasons for a 1.5C change (for-mgion 1&2). Compared to preindustrial periods of



Bangladesh, the risk of a 1 in 100 year rainfall event has alreadsased significantly with additional
increases likely fot.5° Cand2.0° Cwaming.

Models of climate change suggest higher than average monsoon rainfall in the future (Isldeelim,

2010; Choudhury et al., 2003)able belowsummarizes the modelling data that represents climate change
scenarios for the country under three different timelines. Winter months, December, January, February,
will become warmer and drier while monsoononths (June, July and August) will become warmer and
wetter.

Table 2: Temperature and precipitation scenarios used in GoB documents

Timeline | Mean Temperature Changé@ | Mean Precipitation Change (%] Sea Level Rise (cn
Annual DJF JJA Annual DJF JJA

2030 1.0 1.1 0.8 5 -2 6 14

2050 1.4 1.6 1.1 6 -5 8 32

2100 24 2.7 1.9 10 -10 12 | 88

*Note: DJF indicates dry season, comprising of December, January and February, while JJA indicates peak monsoon, comprisirig
of June, July and August months (Agrawala et al. (2003); NUDEER, 2005)

The monthly distribution of rainfall and the number of rainy days for the Khulna Divisions (which contains
the target project areas) projected by tiieur GCMs are presented in the figures beldWwese predicted
changes in seasonal temperature and rainfadttern will have will have implications on lives and
livelihoods of people. Increased monsoon rainfall may lead to frequent occurrence ahtegiity floods

over the floodplains (Ahmed et al. 2015). Monsoon flahdation will be prolonged by a sigii&nt
number of days and inundation area, and inundation depth will be incre@@lgtdate Change Cell, 2009).
The reduction of rainfall during the drier months (November to March) coupled with increased surface
desiccation, will heighten moisture stressdaphonological drought in Bangladesh, particularly the
western parts of the country (Ahmed 2016; B&8Approtech, 1994; Huq et al., 1996).
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There is a general consensus tkiad above presented climate change inducgtbcks and stresses pose

the greatest risk to the agricultural sector in Bangladesh andttastal districts specifically. Agriculture

is both critical to many livelihoods and remains the sector most threatened by climate change (Yu et al.
2010, Hossaiet al., 2011, Huqg et al., 2015). The shenm effects of climate chang@duced changes in

the environment to agricultural sector include damage to housing and agricultural land, food and water
insecurity. In the longer term, agricultural practices hameen and will continue to be disrupted further

as fisheries and arable land are encroached by saline water from rising sea levels; and drinking water
shortages will occur for the same reason (Dasgupta et al. 2014). The uneven distribution of rainfall has
noticeable impact on crop production (Sarker et al., 2012). Soil salinity, irregular rainfall patterns and a
temperature rise in particular will directly lower agricultural yields (HanmRashid and Islam, 2007),
creating devastating consequences for liweods built around agriculture, as the vast majority in rural
Bangladesh are. Saliation has led to unplanned cultivation of shrimp as an adaptation strategany

of the coastal districtsas many fish species have become unviable, leading to fusdlmiation as more
farmers switch to shrimp farming (Khanom 2011). Shrimp farming has intensified over the past two
decades, negatively affecting surface and groundwater resources, and thestalgeshrimp farming is
greatly changing the local landgee, (Datta et al. 2010). Shadrm impacts have become long term due

to the continual intensification of climate change impanamely the shift from temporary to permanent
salinity in coastal areas as both the sea level and frequency of coastal ficntlinstorms increase (Huq

et al 2015.) When it comes to the project region, Khulna and Bagerhat are among the districts that are
projected to face the most severe salinity problems. Farmers are already unable to grow multiple crops
during the year (Shamddoha and Chowdhury 2007). Crop models and global climate models project that
potential production losses will be greatest in the more vulnerable southerrragions (Yu et al., 2010,
Gornall et al., 2010).

In addition to reduction of the productivity of agricultural land, Shamsuddoha and Chowdhury (2007)
recognise drinking water scarcity as another significant d@ng consequence of salinity ingress.
Saltwater intrudes not only upstream into freshwateretig, but into groundwater stores such as aquifers

as well (Toufique and Yunus 2013.) Benneyworth et al. (2016) identify salinity as one of the main problems
affecting water quality in Bangladesh (the others being pathogens and groundwater arsenic) higith a
majority (86%) of respondents in their social survey of water quality in the Dacope upazila of Khulna saying
their fields had been covered in saltwater. Most of these locals thought that salinity was linked to cyclone
events. More generally, 42% codesied water quality from tubavells and ponds to have decreased in

the last 20 years, whereas 39% felt it had improved and the rest discerned no change (Benneyworth et al,
2016.)Declining access to water due to climate chaigexpected to have major intipationson health
conditions The impact of salinisation of water sources has been correlated with skin diseases, increased
hypertension (Vinies et al 2011), and numerous pregnancy complications (Khan et al 2011; Khan et al
2014b). Khanom (2011) foundahvillagers also associated gastric problems and fever with saline water
consumption, and its domestic use in washing and cooking leads to skin lesions, unclean clothes, and food
prone to rotting early, all of which can have health consequences over time.
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Livelihood vulnerability to climate change is experienced disproportionately by women for a variety of
socioeconomic and cultural reasons. These include a more direct dependence on natural resources;
limited access to resources, particularly land tendireited access to education and information; limited

roles in decisiormaking; limited mobility and more (Asaduzzaman, 2015.) Climate related disasteh

as flood poses a great hardship for women and undermines theirbeally because of their deperdce

2y SO2y2YAO FTOGAGAGASE tAY|1SR (12 (GKS K2YS O0D2K3X| HJS
water is made more difficult in salinigffected regions, which has impacts on their other domestic duties,
relationships and education (Renhgell 2010). With these limitations, recovery from and resilience to
environmental disaster is more difficult, demonstrated in the fact that women are less likely to migrate
than men despite being worse affected (PenniRaswell et al., 2013.) Rashidat (2014) note however

that perception of climte change and participation irdal level adaptation processes was similar
between male and female farmers in their study of southern Khulna.

Migration or population displacement has been identified asiravitable result of climate change in
Bangladesh projected to increase with its environmental impacts (Akter 2009), but Saroar et al. (2015)
claim that the relationship between vulnerability and (forced) displacement is not well understood.
Though climaterelated stressors are themselves well documented as impacts of climate change, there is
less literature on migration as a response to these stressors on livelihood and water access specifically.
The factors influencing migration are many and thus the tyjaditions and incidence of migration vary
between groups (Kartiki 2011). Generally, however, population movement in response to climate hazards
and disasters tends to be a response as a last resort (PeRasgell et al 2013; Saroar et al 2015).
Moreowver, poverty presents a barrier to secure voluntary displacement, reflected in the lack of correlation
0SG6SSYy 4SHEOGK FYR YAINFGA2Yy RSALAGS LI22NJ LIS2 LS S¢
migrate (Gray and Mueller, 2012).

Currently, there idittle permanent movement in hazard prone areas except where the land is physically
eroded or otherwise unable to support an income; rather, migration is a temporary retreat for safety and
income recovery following hazard events, especially for the lasdiBennindgRoswell et al 2013.) Only
longterm impacts of climate change such as salinity ingress and riverbank erosion typically encourage
longterm migration (PenningRoswell et al. 2013). Such chronic or recurrent hazard exposure is
experienced particiarly in the southwest of Bangladesh, but as coastal land is very fertile, people are
unlikely to migrate permanently if other adaptation options remain (Saroar et al. 20B3pm a
longitudinal survey of atisk Bangladeshi households, Gray and Muefid @) similarly find that disaster
exposure is not highly correlated with movement. In fact, pdisaster the means or resources that
enable migration may naturally be negatively impacted, so mobility is reduced. This could raise the idea
of migration bemng better suited rather as a precautionary adaptation, under material conditions in which

it is more feasible. Kartiki (2011) states the need for migration to be facilitated and managed as an
adaptation strategy, to ensure this phenomenon occurs with mahigisruption and its potential as a
sustainable adaptation strategy is realised. Warner and Geest (2013) thus mention in their research that,
lack of knowledge, skills amdeans or resources are the reasons that village people are not taking the
coping oradaptation strategies. Facing adaptation constraints, the communities or individual household
accept loss and damage and undertake more significant transformation, which wither effect their
wellbeing or out migrate their locality leading to the changdiwelihood or social systems. Hassani
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Mahmooei and Parris (2012) in their research note that climate change would be affecting migration
within Bangladesh, and will increase movements of people towards the east or north east districts, or in
the urban area which are less prone to disastensligration flowswill also impact the adaptation funding
choices that need to be made in future between either Ideakl climate adaptation initiatives, or
providing affordable housing, land and services, and fasgeemployment for migrants moving from
vulnerable areas.

Rachel Dodge et al (2012) in their article summarize a new definition of wellbeing where the people have
the psychological, social and physical resources so that they can meet a psychologiabhratior
physical challenge. There is wellbeing loss when the challenges are mogevtikableresourcesto cope,
relocate or evacuate, or to respond to the increases in the necessary commodities, for example: food,
water etc. (Environmental Protectioligency, 2012). Hence, it is necessary to explore how people cope
with change and how their levels of wking are affected (Rachel Dodge et al 2012). The impacts on
livelihoods will be more significant when there is limited access to finance among Grgep of
population. More focus should be given on strengthening ongoing process and current adaptive
strategies. Importance of improved adaptive capacity for reducing vulnerability to climate risks has made
way for climate change issues into the polamenda of many countries (Smit and Pilifosova 2003, Smit
and Wandel 2006).

To address both current and future vulnerabilities of coastal communities due to climate change,
promoting strategies to enhance their adaptive capacity is critical (Awal et(dl§)2A systematic,
participatory and sustainable approach to building resilience and improvingbeielty of affected
communities offers the potential fotransformative adaptation.For instance, several financing
mechanisms have been setup, bothatthg/ G SNy I GA2y It yR f20Ff fS@Stx
tackle the impacts of climate change. However, effective mobilization and use of these funds at the local

level is hindered by institutional and governance barr{€@fristensen et al., 2012)

Local communities in the coastal belt have also begun to perceive changes in their climate. Haque et al.
(2012) show using that villagers have clear perceptions of the changes in heat and rainfall over the last 10
years. Using household surveys and focumug discussions, they demonstrate that locals perceived
increased heat, warmer winters and reduced and erratic rainfall. The management and adaptive
techniques in these situations are also well studied. Haque et al. (2014) find, using household interviews
that although there are many shetérm coping mechanisms offered by governments and NGOs for
physical vulnerabilities, there is a lack of ldagm infrastructural support for those whose livelihoods are
damaged by climate change. For instance, sociatieption programs for food security do not consider
livelihood vulnerability at large, even though they provide relief during short term food shortages,
ignoring the underlying problems faced by agricultural livelihoods that may lead to such shortéges in

first place (Haque and Marschke, 2015.) Rashid et al. (2014) similarly use focus groups and participatory
assessment techniques to assess how communities employ the adaptation strategies at their disposal; in
particular, noting how less vulnerable coranities look to more vulnerable ones for learning adaptation
strategies and using new crops, agricultural practices and species of fish that are suited to the changing
climate.
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From the literature reviews, it can be concluded that the impacts of clirdhtage in the coastal belt of
Bangladesh are already evident and is expected to become worse over time, threatening livelihood
opportunities freshwater accesand overall welbeing of local communities. This action research
intended to identify specific vulnerabilities experienced by different granpermsin these two coastal
villages which share similar geographic and socioeconomic characteristics lafgbe portion of the
coastal regionThe studyparticularlyexplored theinter linkage between livelihood insecurity and water
insecurity as a result of increasingly prominent climate change impacts and how these affect migration
decisions as well as gena wellbeing of local communitielso, the limitatios of existing coping
strategies and interventions the villagesand why communities perceive them to be unsustainable have
been studied, so that appropriate and effective interventions can desifmrepgromoting their adaptive
capacity Based on the findingghe study also proposesecommendationsto be made bothto
decisionmakersat the national level fodevelopment of policies and plans to enhance the resilience of
coastal communities and als@ tintemational communities for increased disbursement of financial

resources.

2. Methodology and Approach

This chapter presents an overview of the methodology and approach employed to undertake the study.

2.1 Research Questions

The study was guided lilge following key research question and supporting questions.

1 How to enhance community resilience of vulnerable people in the coastal belt of Bangladesh in
the face of a changing climate?

(0]

What are the different shorterm and longterm impacts of suddeand slow onset climate
stressors on local livelihoods and water ug€hapter 3.2, Chapter 3.3, Chapter 3.4)

How the community life and wellbeing is being affected as a result of these impact and what
could be the future risk on this regar@@hapter 3.6)

How would climate induced loss and damage be perceived at the local ([Stedpter 3.3,
Chapter 3.4, Chapter 3.5, Chapter 3.6)

What is the current scenario of migration dynamics at the study site in relation to climate
changeqChapter 3.5)

What coping pactices exist at the communigvel at the study sites? And what is the local
capacity to respond to impactg€hapter 3.7)

What combination of practical actions and policies can create more resilient livelihood
systems in the face of severe environmerntakats?(Chapter 4.1, Chapter 4.2, Chapter 4.3)
What sort of mechanisms need to be in place to ensure the access to public resources for
improving welbeing?(Chapter 4.4)

What sort of mechanisms and procedures need to be in place to mobilize finegsnalces

for addressing climate change impac{€hapter 4.4)
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2.2 GeographicScope

¢CKS addzReé gl & dzyRSNIF 1Sy Ay (62 OAft {-Gauskialvilaged dz@ G SR
and Kumkhali village of Garuikhali Union in Paikgacha Upazila, K8amaillage profile in Appendix 2.

The sites chosen demonstrate similar geographic and socioeconomic characteristics as the ones in
Bagerhat district as well as other distdcsituated in the coastal belt. Literature review suggests that
prevalent livelihood practices as well as water security ispuesent in these study siteare similar to

the majority ofthe southwestern coastalbelt, affected by the same climatic shocked stresses.
Furthermore,coastal districts are characterized by similar poverty levels and issues of social inequity as
observed in the two study sites. Findings of the study therefore providapgroximatesnapshot of
climate change vulnerability experiencedogjority of the coastal belt and solutions recommended can

be replicated across the coastal region. However, unique socioeconomic and environmental
characteristics would need to be accounted for wipgascribing ways forward for the other areas in the
region.

1
89°26'E

PAIKGACHHA
UPAZILA

ASSASUNI

KOYRA

89:20’

Figure8: Location of the study area

A combination of quantitative and qualitative approaches was employed to guide research and data
analysis, and the methodology can be replicated for undertaking similar kind of detailed assegsme
other locations and settings.
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2.3 Data Collection Tools

To address the research questions set by the study, a combination afowwp and bottomup data
collectionapproaches has been appliebop-down approaches aimed to provide a scientific lggais of
climate change and its impacts on the system of interest and included review of relevant literature as well
as GIS modelling. Literature review helpadderstandthe current status of vulnerability to climate
change in the coastal region apdevdent gaps that exist. A snapshot of change projection for the region

as well as future vulnerability were also drawn from the review. GIS modelling was applied to assess
topographical changes in the region and how these changes relate to current and é&xjposure to
climate change impacts.

Also, bottom-up approaches were employed to draw out necessary information from affected
communities and to help analyse what causes people to be vulnerable to different hazards in the study
area.An array ofParticipatory Rural Appraisal (PRA) tool were applied to understand key vulnerabilities
of local communities how they perceive risks to their livelihood and water security and to identify
strategies for mitigating these risk#\ household survey was undaken to acquire gquantitative
information on the overall socieeconomic situation of the sites, and a general view of exposure,
sensitivity and adaptive capacity of the community to climate charngeaddition, key informant
interviews with relevant localtakeholders were held during the brainstorming phase of the project

Detailed information on the data collection tools and their objectives, approaches and respective outputs
areprovided inAppendix 1.

2.4 Sampling Procedure

Community discussion sessions for applying the different PRA tools, were held in selected parts of the
villages, where other implementing partners have been active during the previous phase of the project.
In selecting the respondents, several factors wewasidered such as diversity in live, different economic
status etc. Separate group sessions for male and female respondents for each PRA tool. The individual
interview respondents were selectdadr group discussions. Tlkey Informant IntervieWKlIlrespondents

were mostly relevant local government and rRgavernment stakeholders as well as community people

with significant role in decision making in the villagee table below for a summary.

Table 3: Summary of Data Collection Tools

Name of the | Approach Number of Participants
Tools
Participato | Problem tree | Participatory group exercises with the| 4 sessions?2 in each village
ry Rural LIN2PO6f SYya OIF ff SR d|1malegroup, 1 female grou
Appraisal F2NJ RFAt & dzaSé Iy
(PRA) aGNBaaz2NuB 2y LIS2 L 1520 participants in each
group discussion
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Name of the
Tools

Approach

Number of Participants

Transect Mapping of the village with the spatial| 2 sessios- 1 in each village
walk RAYSyaiazya 27T LIS2| 2/3local people and
perceptions of risks and resources volunteers
Seasonal Focus group discussion on the regulal 4 sessions?2 in each village
calendar cyclical periods and significant events 1 male group, 1 female grou
that occur during a year and influence
the life of a community. 15-20 participants in each
group discussion
Village Focus group discussion on mapping q 4 sessions?2 in each village
timeline the events includeweather/climatic 1 male group, 1 female grou
events, disease outbreaks, conflicts,
political events and development 15-20 participants in each
related incidents those could be group discssion
RSAONAROSR a a¢KA
happened in a single year which do n
dza dzl £ £ & KI LILISY AV
Community | Participatory group activity to identify | 4 session- 2 in each village
mapping LIS2 LJX SaQ LISNIDS LI Al 1 male group, 1 female grou
community, natural and social
resources, basic infrastructure etc 15-20 participants in each
which also helps to identify the group discussion
geographical vulnerability of the
community.
Livelihood Participatory group discussion {4 sessions2 in each village
Shock understand how people in th¢ 1 male group, 1 female grou
Analysis community perceive threats of differer, o _
types of livelihoodshocks, how ofter 15-20 pgrtlupa_mts in each
group discussion
such shocks occur, and the extent
which such shocks have already affec
households in the communities.
Participatory | Focus group discussion with the 4 sessions?2 in each village
scenaio community to perceive the future 1 male group, 1 female grou
analysis scenario of identified current
environmental/ climatic/ sociapolitical | 15-20 participants in each
stressors group discussion
Roleplay Participatory group activity to 4 sessions?2 in each village
understand the community actions in | 1 male group, 1 female grou
the changing climate scenarios
15-20 participants in each
group discussion
Institutional | Participatory group discussion to 4 sessions?2 in each village
landscaping | identify different projects undertaken | 1 male group, 1 female grou

by various institutions in the
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Name of the
Tools

Approach

Number of Participants

O2YYdzyAGASa
opinion on that projects

FYR A

15-20 partici@nts in each
group discussion

Solution tree

Participatory group exercise with the
community to explore what solutions
the villagers want to explore to solve
the problem tree

4 sessions?2 in each village
1 male group, 1 female grou

15-20 participants in each
group discussion

OKIy3aSa Ay LIS2LX §
role of environmental and other
shocks.

Resettlement| Participatory group exercise to identify 4 sessions2 in each village
choice different factors that the community | 1 male group, 1 female grou
exercise would prefer during strategic migratior
15-20 participants in each
group discussion
Interviews | Key Interviews with the local government | 8 individuals in 2 villages
Informant institutions, actors, NGOs and
Interviews community leaders to explore the
components and the current
environmental and socipolitical
situation of thecommunity.
Livelihood Interview with community personto | 12 persons 6 in each village
histories understand the generation wise 3 males, 3 females

The household survey respondents were selected on the basis of systematic sampling technique where
the surveyors started from one part of the village and maintained an interval of 10 houses between the

next respondent. A single survey questionnaire was administered for each househoksaelix 1.

The sample sizes for the household survey are provided in the table below:

Table 4: Number of households surveyed from both villages

Total number of Male respondents Female respondents
households surveyed surveyed

Garuikhali village | 1584 51 51

Kumkhali village 1156 50 50

Proposed sample size considered 95% confidence interval and 9.4% error margin. Because of the resource
constraints, the team had to keep the sampling size relatively smaller and thus the margin of error is

slightly higher than the standard.

1 Population &Housing Census 20tICommunity Report: Khulna, Bangladesh Bureau of Statistics
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3. Assessment oClimate Change Vulnerability

This chapter introduces the geographic and sexonomic characteristics of the study area, and present
findings from the ground regarding the present scenario of clicnsttocks and stresses in the area
Community perception on the current as well as expected impacts of climate change are also delineated
upon.

3.1 Site profiles

Garuikhalivillage is loated about three and a half hours drive, 150 kilometers seudist from the Khulna

City. It comprises ward no 1 under Garuikhali union (union number 10) of Paikgacha Upazila | Khulna
District. Part of Shibsdver flows along the nortleast side of Garuildli village which is locally known as
Minaj River. This river is freely accessible by everyone and used to be one of the main livelihood generating
sourcesheforethe government prohibited the use afhillie nets (include definition)

The first earthen embankment in this village built in 1974 was destroyed during cyclone Aila. Despite being
repaired, the embankment is currently in a dire conditidost of the homesteads in the village have a

pond alongside. People have been using tbagwater for all household chores and drinking purpose

for years. But due to salinity intrusion over the years and shrimp farming, water in most of the pands ha
become saline. Howevedue to unavailability of nearby freshwater sources villagers are efleghto

use this water for washing dishes, clothes, cattle ¢t& S ¢ 2 NI RQa I NAHSad YI yaNRg
at close quarter. People used to collect honey, wood from Sundarbans but after the prohibition on
resource collection from Sundarbans from20 > LIS2 LJ SQa f AQDBSt AK22R | OGA DA
extraction have become limited.

The village has an average population of around seven thousand and among iear® Muslim and 3

% are Hindu. Literacy rate in this village is reportedly ald®0P6. However, from the household survey it

has been identified that 55% of the respondents have obtained only primary education and 15% have
never been to school. Eighty nine percent (89%) of the respondents in the village own some amount of

land but maprity are poor. In case of agricultural land, oAl¥6 have agricultural land and among them

39% householdewn less than 30 decimals of agricultural land. 62% have-panua type structure47%

2F GKS NBaLRyRSy(dQa | yy dzythoksandzd S lakh Rakah 9h@) 22%have & 0 S
annual household income above one lakh fifty thousand taka. Households those have large areas of land

and practice large scale shrimp farming, fall under this category. Some consequences associated with
poverty ie. malnutrition, poor access to education, indebtedness are also prominent here.

Agricultural farming and fishing used to be the twm@jor income generating activities for the male
members of this village. But due to salinity, irregular rainfall pattextessive heat and other soeio
economic reasons most of the people have stopped practicing agricultural farming and fishing. Rather
using the saline water, 61% male population are involved in shrimp far@img.few of them practice

shop keeping, vegetabfarming, and day laboring in the brick field as main occupation. Most of the male
population from village either work as day labor in the shrimp ghers or practice shrimp farming in a small
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piece of land which is not profitable. In case of secondary o¢mup&9% respondents have no secondary
occupation. Only 16% male respondents practice vegetable farming and seasonal agricultural farming as
secondary occupation. So, dependence on only one occupation which is not profitable makes the people
even more vinerable.Until 2012, large number of male members used to be wood loggers, but access to
Sundarbans and collect resources has been prohibited in 2013. Now this source of livelihood no longer
prevails. Women used to do vegetable production in their baadgand farmlands. At present in
Garuikali, only 8% women are engaged in vegetable farming whetéasr3shrimp farming.

Family position of women in this village is just like any other part of Bangladesh where they mostly engage
in household chores, raishildren and take care of family. 82% women are housewives. Managing water
for family is a big responsibility of women. In 55% cases of household survey, it has been found out that,
women are in charge of fetching water from the water sources. In 42% ¢hsemain source of drinking
water has been found to be Bkm away. Travelling this far for fetching water not only is time consuming

it also causes physical stress to the women. Due to their social position, they also have limited -decision
making powe. All these lead to mental stress and domestic conflict.

For the entire population of Garuikhali village, there is only one school for primary and secondary studies

in Garuikhalvillage. The school is located in a large compound with a big play field. The only fresh water

pond in this village is also located beside the school which is far from many households in the village.

There are three pond sand filters (PSF)Garuikhali x t £ | 3S gKAOK ¢gSNB aSi dzJ ¢
different times for providing safe drinking water to village people. But unfortunately, all three of them are

not functional currently. Most of the people here have problem of storing fresh water/rain watiregs

R2y Qi KIFI@S | NBaASNB2ANk 6l GSNI GFy]1l G2 aid2NB & 1SN
affiliated with UP chairman, members have water tanks at their hoht® union parisad complex is

located close to the primary school. This vilagpurt and Madhumati banking service is also located in

the same complex. As Garuikhali village is dominated by Muslim commsinitynosques and one

madrassa are situated there. The madrassa works as an orphanage akhesdlare two markets called
WINWZA { KFEA . FTEFENR FYR W{KFEYGFEN . FTIND t20FG§8SR oA
bazar.

Kumkhalivillage is located about three and a half hours drive seumgist of the Khulna City. It is the 4 no

ward under Garuikhalinion (union no 10) of Paikgacha Upaz#hoshkhali River passes along the North

East side of the Kumkhali River which provides fresh water that Kelpghalito continue agricultural

production. Most of the ponds inside this village provide fresh wadeople use pond water for various

purposes like washing, bathing, cooking etc. This has made the pond water polluted. The village has larger
green landscap#hich is used both as play fields and cattle grazing groénd&sNX RQa f F NASad Y
forest Sumlarbans is also at close quarters. Some villagers are dependent on mangrove plants like Golpata

for their livelihood.

The village has an average population of around four thousand five hundred and among 3#eiis 8
Hindu and §% are Muslim. In the villagédindus and Muslims live in harmony. The ratio of male and
female population is 11.05 (Khumla Community Series, 2QIMhere are 17% households where there is

no young member and in 34% households there is only one young membenmkhali village aseNl,

highest percentage of respondents has been found to have only obtained primary education. But in this
village, 10% respondents have never been to school which is lower than Garuikhali village. Also, the
percentage of respondents studied up to gradoatiis higher in this village. The scenario of female
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education is same as Garuikhali vill&#85 respondents of this village own some amount of land but the

aAl S 2F fFYyR @GFNASa FY2y3a LIS2L Sd® Ly OF aSthadaT K2 YS.

50 decimals where as in case of agricultural land, 63.4% respondents have agricultural land. Among them,
33% respondents have more than 70 decimal lakiidike Garuikhali village, highest percentage (45%) of

the respondents has kutcha structures. Mof the homesteads are made of mud and the roof of (chon).

A front yard has been noticed most of the homesteadsp p’2 2 F GKS NBalLRyRSydaQ
income is between fifty thousand to one lakh Taka. Only 8% have annual household income above one
lakh fifty thousand taka. Even though agricultural farming still prevails in this village, the financial
condition is not that good. With this limited income, they can hardly fulfill all their needs. As a result, they
have to take loans from different NIi.

Agricultural farming has always been the main income generating activity in Kumkhali. 66% respondents
are engaged in agriculture either in their own land or on others land. Even though salinity intrusion,
changed rainfall pattern, excessive heat, p@gestation, scarcity of water etc. have reduced their
agricultural crop yield over the years, but they continue to do their agricultural practices. 52%
NEBALRYRSYGaQ KIFI@S y2 aSO2yRINE 200dzLJ A2y d@ds H M3
as secondary occupation. Vegetable farming in front yard is mainly done by women. Besides, some women
do handcraft (14%) for earning money and some (8%) help their husbands in the field especially during
sowing seeds and harvesting.

¢ KS @At ft hadeSanyPig arkgtQvhere people can sell their products. Some middle men locally
1Yy26Yy d aoSLINReE O2YS |G GKSANI R22N) adSL) G2 odze
sell their products at high price in the local marketere ardwo primary schools in the same compound

one for boys and the other for girls. These schools are located just beside the temple. There is one high
school in this village as wellumkhali village is a Hindu dominated neighbourhood whégeé Beople are

Hindu. There are five or six temples and a mosque in the villagke same premises of the high school,
there is a threestored cyclone shelter which during normal times is used as school. Very few (not more
than 3) tubewells have been seip in this village in different times. But only one of them which is located
close to the school is function. There are some mini bazars inside the village from where people can get
daily necessary items. There is one Fe&tentre in KumkHavillage fran where people can have access

to internet, computer training, agriculture related information etc.

Detailed information on the villages has been providedppendix 2.

21

)

(



3.2 Current Scenario of Climatic Shocks and Stresses

Livelihood shock analysis egiese was conducted in both the villages with male and female groups
separately, to assess the present scenario of different environmental as well agppstiteal shocks and
stressors that affect the life, livelihood and wk#ing of local communitiesThe shocks and stressors
selected were identified via a review of relevant literature as well as consultations with key local
stakeholders during thanceptionphase of the studyThe stressors were ranked by the respondents
terms of frequency (how frequently an event occurs), magnitude (how many people are affected by the
event) and severity (how much time it requires to recover from the shddig.following table shows the
scales employed for frequency, magnitude and seydthe lower the score, the more substantial its
impact).

Table 5: Scales for Livelihood Shock Analysis

Score Frequency Magnitude Severity
how frequently an event | how many people are affecte how much time it requires t
occurs by the event recover fromhe shock

1 More than 1 time per year | All Very severe, can neve
recover

2 Once per year Almost all Moderately severe, takes
years to recover

3 Once every two years More than 1/2 Bad, but can recover in leg
than 5 years

4 Once every 5 years Abouthalf Can recover in less than 1 ye

5 Once every 10 years Less than 1/2 -

6 - Very few -

7 - None -

The outputs of the exercise are presented in the spider diagrams below for each village sep@nately.
major climatic shocks and stresses persistarthe villages have been highlightedreéd inthe diagrans.
According to respondents, these shocks and stressealsaodirectly and indirectly responsible for driving
associated socipolitical stressors.

2 Baishakh= AprMay; Jaishtha= MayJun;Ashar= JurJul;Srabon= JWAug;Bhadro= AugSep;Ashwin= SepOct;Kartik =
OctNov;Agrohayon= NovDec;Poush= DeeJan;Magh =JanFeb;Falgun= FebMar; Chaitra= MarApr
22
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Figure9: Spidediagram generated during the livelihood shock analysis in Garuikhali village
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FigurelQ: Spider diagram generated during the livelihood shock analysis in Kumkhali village
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Cyclone/storm surgavas identified by respondents in bothe villages as one of thraost frequent,most
severe and higbst magnitude climatic evestaffectinglocalcommuniies. Proximity of these villages to
two rivers, namely Minaj river and Ghoshkhaler, has been attributed as a key factor driving the severity
of storm surges associated with cyclone occurreri¢dlage timeline exercise revealed that cyclones and
storm surgeshave been a regular phenomenontime areg generally occurring durindhé months of
Agrohayon (Noy, Dec), Poush (DegJan) as well as Baishakh (Ap¥lay). Respondents in Garuikhali
stated that cyclones and storm surges occur more than once a year,frelgjieency of cyclones and storm
surges were reported to be generalbsk frequent by respondents in Kumkhali.

According to therespondens, the first earthen embankment in Garuikhali was built in 19%A4ile
Kumkhali have also had an embankment for as long as they could remehideever, both these
embankmerts were damagel during a severe cyclonic storm in 1988sulting in floodingn the villages
andcausing destruction of assets and farmlands. Despite suffering little damage from Cyclone Sidr in 2007,
Cyclone Ailain 2009 caused massive losses of lives and propbegenillages as well. Aila is considered
asone of themostsevere natural disasters to have hit the area. Respondents in both the villages reported
a significant intrusion of salinity in both groundwater and soil following Cyclongahiththe effect 6

which they believe are persisting to the present day

G¢KS RSGFradagrdAaAy3a 1At RSaGNReSR Yz2ad 2F GKS
homesteads. Significant intrusion of saline water caused death of fishes, crop damage and
destruction of livesick. It also destroyed the embankmémbur village Besides, some roads

g SNB | f a2 (Fehtalk, LieBhdo8 Bhadck, Garuikhali, 2018.07.20).

Due its slow onset nature, thealinityhas major implications for local communitjggarticularly on their
availability and access to freshwat&vhile some degree of salinity hasstorically alwaygrevailed in the
villages due to their locations near the coastal belt, respondents reported a gradual increase lievisie

with the corsecutive and increasingly frequent occurrence of cyclones over the lald $6ars. Cyclone
Ailain particular, resulted in substantial saline water intrusion and the ardssequentlyexperienced a
sudden spike in both soil and groundwatalinity. Accading to the respondents, salinity levels tend to

be high during the dry, summer monthsfedigun (FelMar), Chaitra (Ma#Apr), Baishakh (Agvliay) and
Chaitra (MayJun), and gradually wane off with the advent of rainy season in the months of Ashar (Jun
Ju) and Srabon (Hflug).
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