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Abstract: This study was conducted at coastal Char Montaz in Rangabali Upazila at Patuakhali district of Bangladesh. Char
Montaz is vulnerable to different types of destructive disasters due to its geographic location. Disasters such as floods, river
bank erosion, cyclone, tornado, hail storm, water logging, salinity intrusion etc. are gradually intensifying by climate change
and composing risks for the coastal people in Char Montaz. The study is concerned with climate change related risks and
hazards that affects the inhabitant’s livelihood of the study area. The study findings demonstrated that the climate change has
affected the 70% people’s agricultural livelihood in many ways. It has also created a state of unemployment among the people
of coastal communities. As a result, the affected people are losing their means of livelihoods and forced to take several
alternative means of livelihoods to cope with the adverse impact of climate change related disasters. The study identifies the
livelihood adaptation strategies adapted by the affected communities in Char Montaz area. The present paper exhibits that the
coastal community people try to solve their problems through adopting and exploring alternative employments.
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countries in the world which also has a very high population
density “[5]”. The coastal region of Bangladesh experienced
frequent natural and human induced disasters including sea level
rise, cyclones, storm surge, flooding, land erosion, water
logging, and salinity intrusion in soil and water because of
extreme variability of climate change which cause loss of life,
damage the infrastructure and economic assets, and adversely
affect the livelihoods of people especially the poor, vulnerable
and destitute living in environmentally fragile areas “[1]”. The
combination of a high level of poverty, and a depleted ecological
system increase the country’s vulnerability to the impacts of
climate change “[11]”. The study area is Char Montaj, Rangabali
Upazila under Patuakhali district which is located to the
proximity to the Bay of Bengal as a result different climatic
disaster such as severe cyclone and cyclone driven storm surges,
river bank erosion, tidal flooding, and saline water intrusion
become very common phenomena in this area. This areas
experienced the devastating impact of cyclone Sidr and Aila in
2007 and 2009 respectively “[12]”. The devastation of the

1. Introduction

Climate change is not only a regional or national issues but
also a global concern, especially since the international forums
urge to take immediate collaborative actions to meet the
challenges of negative impact to climate change “[3-4]”.
Climate change contributes to increase frequency and severity
of disasters with adverse impacts on humans, natural
ecosystem and quality of human survival “[8], [6]”. Due to a
disaster poor people suffer from malnutrition as they fail to
procure food “[9]”. Deforestation, over fishing, over grazing,
salt built up, water borne diseases from irrigation, endangered
wild life from loss of habitat, loss of genetic diversity, water
pollution, air pollution and climate change are related to each
other and having impacts on food production, lives and
livelihoods on the people of Bangladesh, especially in coastal
regions of Bangladesh “[10]”.

Due to geo-political and territorial location, Bangladesh is
widely considered to be one of the most climate vulnerable
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cyclone Sidr was huge in agriculture sector in the study area.
According to the assessment of Ministry of Disaster
Management and Relief, about 80% people were affected by the
cyclone Sidr and many of them became helpless after this
cyclone. Peoples live in this area also suffer more due to high
salinity problem. To cope with the climate change, the peoples
of this area are also taking alternative adaptation measures From
several studies “[8-11]" it is revealed that the community based
climate change risks reduction strategies and households and
individual coping strategies with the existing socio-economic
and geographical setting of disaster affected people (including
women) have always been overlooked.

So, this study has given an attention to assess the impact of
climate change and nature of vulnerability of coastal people’s
livelihood due to climate change —and especially to the
vulnerability of their low-income population. Besides these,
the study also concentrates on the impact of climate change
in agriculture sector and to find out the nature of alternative
livelihood options that minimize rhe individuals vulnerability
among the rural marginal people of Char Montaz area.

2. Methodology

To fulfill the research objectives of this study, this study
were collected both primary and secondary data. In order to
conceptualize the climate change related terms, secondary
data were collected from books, journal articles and reports,
different government and non- government organizations
reports which helps to primary data collection. Both
qualitative and quantitative data such as Key Information
Interviews, Focus Group Discussions and Individual Level
Questioner Survey were also conducted very carefully. Key
informant interviews helped to get answers of climate change
effects, areas vulnerability on climate change, impact of
climate change on people’s life and livelihood, choice of
alternative livelihood approach to cope with climate change.
On the other hand, FGDs were served the purpose of not only
to understand the present statues of the area but also to get
answer of the following research questions such as the study
area’s vulnerability to climate change, impact of climate
change on livelihoods, impact of climate affected services on

the quality of life and how the situation of climate impact can
be improved in coastal belt of the study area. After collected
both the qualitative and quantitative data, it were cross
checked to secondary data and after analyzing these types of
data with the help of Microsoft office 13 and ArcGIS 10.3.

3. Selection of the Study Area

This study was conducted at Char montaz Union,
Rangabali upazila in Patuakhali district (Figure 1). Since the
study areas are located to the proximity to the Bay of Bengal
as a result severe climatic common phenomena were exist in
the study area. This union is rounded by Bura Gauranga
River and after crossing this area the Bura Gauranga River
meet with Bay of Bengal in southern part of this area. The
area experienced by the devastated impact of cyclone Sidr
and Aila in 2007 and 2009 respectively. The devastation of
the cyclone Sidr was huge in the area. According to the
assessment of Ministry of Disaster Management and Relief,
about 80% people were affected by the cyclone Sidr and
many of them were became helpless after this cyclone.

4. Results and Discussions
4.1. Climate Change Trend in the Study Area

Climate change is a regular issue and it is found that
climate change is increasing the frequency and intensity of
natural disaster in the study area. This is affected the human’s
life and livelihood of Char Montaz area. From personal
interview and focus group discussion, the result comes out
that increase soil saline in many times than before and as a
result reduce the crop production for many times than before.
Increase the heat than before. Erratic rainfall and cold occur.
Before 20-25 years six seasons could be defined, but at
present time only three seasons has been defined. Without it
due to climatic pressure increase the frequency of cyclone,
storm surge, flood, salinity, drought, excessive rainfall, high
tide, hail storm, riverbank erosion, water logging, pest attack
etc. The community people’s perception about climatic
hazard are shown the following figure 1
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Figure 1. Community people s perception about climatic hazard.
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4.2. Disaster History of the Study Area

The main disaster and hazard of Char montaz are cyclone,
storm surge, flood, salinity, drought, excessive rainfall, high tide,
hail storm, riverbank erosion, water logging, pest attack. Here
natural disasters are the regular matter and as a result of
increasing vulnerability, loss of agricultural crops and change

the people’s livelihood pattern are very common phenomenon in
the study area. The worse condition is that general people loss
their livelihood option. Char Montazis a disaster prone area
where disaster occurs all the year round. River bank erosion can
create a large disaster for that area. The disaster history of Char
Montaz are given below in following table (table 1)

Table 1. Disaster history of Char Montaz.

Loss (%)

Sl. No.  Disaster Type Year Life loss T Gk Agricultural  Livestock Fish production  Vegetation
crops loss loss loss loss

1 Cyclone and storm surge 1970 20 40 80 30 20 20
2 Cyclone and storm surge 1988 1 70 60 40 45 50
3 Cyclone and storm surge 1991 1 10 85 55 70 50
4 Sidr 2007 2 30 100 80 45 85
5 Aila 2009 - 10 80 60 70 90
6 Mahasen 2013 - 5 50 30 40 55
7 River bank erosion 1991 - 60 20 - 50 -
8 Riverbank erosion 2002 - 10 30 - 45 -
9 Riverbank erosion 2004 - 5 70 - 30 10
11 Flood 1987 5 30 40 20 10 20
12 Flood 1988 - 25 80 40 60 10
13 Flood 1998 6 10 70 60 80 90
14 Flood 2004 - 5 65 50 85 80
15 Flood 2007 - 5 70 20 60 60
16 Drought 2014 - - 40 30 70 30
17 Salinity Due to salinity problem every year crop reduce gradually

(Source: Upazila Office, Rangabali).

4.3. Climatic Hazard Index

The community people in the study area are suffering
from adverse impacts of climatic risks. These risks affect
their lives in many ways, including their livelihood. The
local risks in the study area were identified through a PRA
exercise using focus group discussion, mapping and
Calendar as tools. A brainstorming process was initiated
and participants were requested to list the major risks in

Salinity
Cyclone

River Bank Erosion

their respective area. After identifying the risks, the
participants were asked to classify the risks that has impact
on their livelihood. Finally, the risks were ranked by the
participants, based on their frequency, intensity and
severity. After analyzing the question it is found that the
people in the study area mainly affected by salinity and it
got heights score (Hazard score was calculated within 10)
and hail storm got lowest score (figure 2).
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Figure 2. Hazard scoring in the study area.

4.4. People’s Livelihood

The study found that majority of the people of the
respondents are illiterate and their socio-economic condition
is not up to well. The people’s lives in this area mostly

related with agriculture, fishing and labor work. From FGD it
is found that about Thirty (30%) people’s main livelihood is
agriculture, twenty three (23%) peoples related with fish
catching, 28% are agricultural labor and others related with
different works such as non-agricultural wage labor, small
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treading etc. The following figure 3 showed the peoples

livelihood in Char Montaz area.

Figure 3. People's livelihood in Coastal Char Montaj Area.

4.5. Agricultural and Hazard Seasonal Calendar

The study found that the people in the study area face
many climatic hazards impact in their livelihood sector. From
FGDs it is also found that the main livelihood options are
agriculture sector. The major climatic hazard that people face
in their livelihood sectors are- salinity, cyclone, storm surge,
flood, river bank erosion, drought, irregular rainfall, hail
storm, high tide, water logging, pest infestation. Among these
cyclone, flood and storm surge were considered the main
risks affecting almost all livelihood sectors of the area,

including agriculture, fisheries, livestock and small tread.
The other main risks adversely affecting the local livelihood
sectors identified are river bank erosion, drought, irregular
rainfall, hail storm, high tide, water logging, and pest
infestation. From the study it is also found that different
types of hazards has different vulnerable sector. After
analyzing the respondent opinion, this research made
agricultural and hazard seasonal calendar that is given in
following figure (figure 4).
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Figure 4. Livelihood and hazard seasonal calendar in the study area.

Figure 5. Climate change impact on agriculture sector.
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4.6. Climate Change Impact on Agriculture

The study found that the agricultural land use and cropping
patterns of the study area are generally dominated by the rice
crop and other crops suitable to the coastal and saline soil.
The agricultural practices of the Char montaz is largely
determined by the hydro-meteorological characteristics,
geographical location and over all coastal features like soil
and water salinity, tidal flow, upsurge (figure 5). As a
consequence, a large portion of cultivable land remains either
fallow or used for single crop. The main agricultural crops in
the study area are Rice (T. Aman, Boro, Aus) which are
cultivated in monsoon and winter season, Water melon and
Cucumber which are cultivated in summer season and also
some winter and summer vegetables (Papaya, Sweet Gourd,
Red Pumping, Bitter Gourd).

From Focus Group Discussions, it is found that because of
sea level rise ocean and river saline water enter into the crop
land through interior cannel system and also in the time of
any natural disaster like flood, cyclone, storm surge, heavy
rainfall and high tide saline water enter into the crop land and
thus increase soil salinity in the study area.

The main impacts of sea level rise on water resources are
fresh water availability reduction by salinity intrusion. The
main obstacle to intensification of crop production in Char
montaz is seasonally high content of salts in the root zone of
the soil. The salinity problem is very high in Char
montazarea both in Kharif I (mid-March to mid-July) and
Rabi (mid-October to mid-March) season. The high salinity
problem in these season decrease crops production. In this
period high salinity reduce the production of Karif I crops
(Aus rice, summer vegetable) and Rabi crops (Boro, Water
melon, Cucumber and winter vegetable). The salinity level is
very high in Char montaz. The peoples live in Char montaz
only can cultivate monsoon rice (T. Aman) because in the
rainy season saline intensity is low and they can use rain
water for cultivation and the rest of the year cultivated land
became fallow. Most of the respondent said that the saline
intensity gradually increase during last decade and mostly
increase after SIDR and because of that high saline in the
crop land they don’t get much production according to their
labor and that’s why their economic loss increase. Due to
production loss many farmer try to change their livelihood
option and someone try to leave this region.

It is found that the people in the study area experienced
with cyclone and cyclonic storm surge. According to the
respondent, before the 21™ century the people in the study
area face very few extreme cyclone and between the two big
cyclone time interval is more than 15 years but in last 15
years they face three devastating cyclone like Sidr (2007),
Aila (2009), Mahasen (2013). The people in the study area
face cyclone mainly in two season (figure 6) in a year-
season one is mid-March to May (Kharif: I season) and the
another season is mid-September to November (Kharif: II
season). The people in the study area face cyclone Sidr in
15™ November 2007 and cyclone Mahasen in 15" April

2013. In 2007 cyclone Sidr damage all the standing crops
mainly T. Aman and in 2013 cyclone Mahasen also damage
all standing crops including reproductive Aus and also
damage some harvesting Boro rice and vegetable crops
(questionnaire survey). Cyclone not only damage the
agricultural crops but also destroyed whole environment
including life loss, household damage, infrastructure damage,
roads and embankment damage, communication destruction
etc. that’s make people become helpless (respondent
opinion). The damage caused by cyclone is so many that’s
why people live in the study area feel very unsafe and try to
migrate in the urban area for ensuring their livelihood.

In the study area during rainy season heavy rainfall and
high tide water combine enter into the land area and occurred
flood in the month of July to October (mid-Ashar to Kartik).
Due to flood in this time the farmer in the study area cannot
cultivate T. aman rice and sometimes they lost
ripen/harvested Aus rice and also lost some summer
vegetable like Sweet Gourd, Red Pumping, Bitter Gourd etc.

Drought mainly occurred in two season - season one is
mid- February to mid- June (Falgun to Jaistha) and another
season is mid- September to November (Ashwin to mid-
Agrahayan) and medium drought occurred in December to
mid- February (mid-Agrahayan to Magh). In this time farmer
suffer more due to lack of irrigation water. Sometimes farmer
face more difficulties to irrigate there Aus, water Melon and
Cucumber land. During this time they collect irrigation water
from river by using pump, but the river water is saline water.
To avoid salinity problem sometimes farmer collect water
from high tidal because low salt present in high tide than low
tide, But it is difficult to maintain always. For this reason in
this period they usually use saline water for irrigation
purpose and that’s why high saline in the crop land reduce
the crop yield or sometimes farmer lost their crops and don’t
get much production according to their labor.

From the community peoples experience it is found that
during the last decade in the study area rain occurred in late
monsoon (mid- Ashar and sometimes at the end of Ashar)
and maintain an irregular pattern of rainfall such as
sometimes very high rain, sometimes low rain and sometimes
no rain and sometimes it ends early (Shravan) and sometimes
it ends late (Ashwin). Due to irregular rainfall farmer in the
study area don’t get water in early monsoon and for this
reasone they suffer more for irrigation water and its increase
production cost and sometimes they cannot cultivate T. Aman
in proper time. Sometimes due to heavy rainfall in the end of
the month Ashwin its create water logging or flood condition
and that’s why farmer lost their reproductive T. Aman rice.
Irregular rainfall also reduce the production of some summer
vegetable like Bitter Gourd.

Hail storm mainly occur in the month of mid- February to
June. In this time the major standing crops in the study area
are reproductive Boro, Water Melon, Cucumber and some
vegetable crops. In these crops reproductive period hail storm
hugely damage Water Melon and Cucumber and that’s result
is economic loss of farmer.
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In the month of April to August due to high tide in the
river sometimes river water enter into the cultivated land and
mostly in mid-June to August its create water logging in the
crop land and for this reason farmer in the study area cannot
cultivate their land and ultimately that land became useless in
that season. Sometimes by interior cannel high tidal water
enter into the Water Melon and Cucumber field and damage
harvesting crops. From field survey it is found that due to
river bank erosion the people in the study area suffer so
much. In the study area river bank erosion occurred almost
the year and the intensity of river bank erosion is very high in
the rainy season. Due to river bank erosion people lost their
agricultural and household land. From respondent opinion it
is found that about 30% household those how live in the river
side area forced to relocate or migrate the other side.

4.7. Livelihood Adaptation Measures Taken by Local
Community

From the FGD it is found that to ensure/secure their
livelihood local people diversified their works. Most of the
people now increase their works, they do two, three or more
works to earn money. Now farmer also catch fish in their off
season or do both agriculture and fishing. Fisherman also
involve with agriculture and small treading. Labor workers
drive motorcycle, carrying van in dry season. It was found
from community survey that after the two devastating cyclone
Sidr and Aila about 35% peoples were involved in two
occupation (agriculture, fishing), about 25% involved in three
occupation (agriculture, fishing, small treading); about 10%
involved in four occupation (agriculture labor, non -
agricultural wage labor, fishing, motorcycle driving) and some
involved in five or more works to earn money or to secure
their livelihood. About 20% peoples in the study area are still
now involve in one occupation. People who lost their
maximum asset due to different climatic disaster, they migrate
to another place. Details shown in following figure (figure 6).

Diversification of livelihood

10%@  20%

25% Three occupation

7 One occupation

Two occupation

Four occupation
40%

@ Five or more occupation

Figure 6. Livelihood diversification in the study area.

As of other parts of rural Bangladesh women in the study
areas are playing key roles in supporting their families by
adopting several means. The women’s in the study area are
maintaining their livelihoods and trying to fulfill basic needs
of their families through involvement in earth filling,
homestead platform raising and planting vegetables in the
raised plinths. They also nurture poultry and involved in beef

fattening or rearing milky cow to generate income and reduce
family poverty. As shelter problem is another problem
created by frequent cyclones and storm surge. The cyclones
affected women protect their houses through planting trees.
They also cultivate vegetables on the raised platforms around
their homesteads and store fuel woods. From the qualitative
data, it is evident that women make and preserve the dry food
like cake, chira, muri, khoi etc. during and pre disaster
period. Thus the women try to give support to their family
and also try to reduce their livelihood risks.

5. Conclusion

It is revealed that the main climatic hazards that damage
the people’s livelihood and put them in a difficult situation to
meet the basic needs of the family members are mainly
increase of climate change induced disasters. Seasonality
(monsoon, dry season, cyclone season) also increased the
vulnerability of extreme poor people by destroying their
assets reducing their work opportunities, customer base and
income. After the overall discussion, the study presents four
major findings: 1) the climate has been changing over the last
few decades in the Char Montaj; 2) due to climate change,
livelihood patterns of that are also changing; 3) Sea level rise
in Bay of Bengal and adjacent river (Bura Gauranga River)
has caused severe environmental problems in the study area
and increased salinity levels over the last few decades that
caused severe reduction of agricultural crops in the study
area; 4) Against climate change, the communities livelihood
adaptation capacity for achieving sustainable livelihood are
deficient, which further increase more vulnerability. It is also
explored that these communities have very little knowledge
on climate change and its future impacts. Most of them even
do not know where they would move if their land ever
submerge due to sea level rise. From the discussion it is also
evident that the increase cyclone and cyclonic storm surge,
monsoon flood has caused severe livelihood damage and
migration of the peoples. Because of high tide and water
logging peoples in the study area almost every year lost their
productive lands. Therefore, taking this study as a model, a
sector wise vulnerability map can be produced for the coastal
areas of Bangladesh. This will eventually assist to produce a
well-organized strategic plan enabling more efficient
resource distribution among the impacted areas which would
fulfill their actual need.
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