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Executive Summary
Climate change is the greatest environmental challenge facing the world today. The threats
of climate change are an enormous range of possible impacts from the relatively small and
manageable to the catastrophic. Bangladesh has been identified as one amongst 27
countries, which are the most vulnerable to the impacts of climate change. Present study
has made an assessment of the potential impacts of climate change on water and food
security and assessment of its economic impacts on coastal populations of Bangladesh. Six
districts out of 19 were selected as sample districts comprising three sea-facing and three
non sea-facing districts, and severity of climate change vulnerability. Subsequently, an
upazila from each of the selected districts and two unions from each of the selected upazilas
were chosen as the Study Area. The population of the base year is estimated from the
population census record of 2011 assuming the same growth rate and the population was
estimated for 2030. Social, economical and environmental statuses of the coastal livelihoods
have been considered to evaluate the impacts on the whole community in the Study Area.
The result validated through Focus Group Discussion (FGD) in the coastal zone.
The Study Area has a total population of 18.04 million (BBS 2011). About 54% of this
population is engaged in agricultural activities, 11% in industry and 35% in service.
Agricultural activities broadly include crop farming, fishery and livestock and poultry farming.
It has been estimated that by 2030, this population will be around 23.36 million.
It is observed from the study that Khulna has a maximum of 1 ppt salinity intrusion for about
62% area and 25% area with 5 PPT salinity. Patuakhali has a lower level of salinity, such as
0.8% area of <1ppt and 3.4% area of <5 ppt. Noakhali has 8.3 % area of <5 ppt salinity. This
salinity situation is gradually degrading the water security with its presence at a higher value.
The projection of salinity in the year 2050 showed a clear threatening situation for the water
security at the studied regions. Khulna has maximum possibility to hold saline surface water
and even 47% of water at <15 ppt saline. People from Noakhali will suffer from water
availability and quality associated crisis in the long run, as the possibility of having 37% of
<15ppt of saline water by 2050 resides. The other places would also have more salinity
intrusion in the coming years.
The food security of Bangladesh is affected by climate change directly and indirectly. Direct
impacts of climate changes are responsible for the production loss of crops. Due to salinity
intrusion and sea level raise Rabi crop production in coastal zone of Bangladesh faces a
very hard time. Scarcity of irrigation water is a very common scenario in those areas at that
time. Frequent and untimed prolonged flood and storm surges hamper the productivity of
Kharif II (Aman). As a result, shrinkage of food availability increases. Besides changes in
agro-ecological conditions, growth and distribution of incomes and demand for agricultural
produce drops due to adverse climatic events. Farmers switch to other occupation because
of less net return and higher possibility of production loss. This condition reflects the
obstacle in food accessibility and affordability. Furthermore, the impacts of climate change
usually affect both inland capture and culture fisheries in various ways such as by altering
water temperature, salinity intrusion, irregular and erratic precipitation, hydrological change
of fish habitat, extreme natural events. In coastal area, soil-water salinity and sea level rise
have both positive and negative effects. Soil-water salinity and sea level rise may increase
the shrimp and other brackish water fish and shell fish culture area. Climate changes also
affect the Sunderbans, resulting in the loss of nursery ground of many marine fish species.

xi

Economic impact of climate change has been identified in terms of impact of water and soil
salinity in agriculture, fishery and domestic activities. Intensity of salinity in surface water as
well as increasing highly saline area over years affected the irrigation facilities in the Study
Area. In 2050, it is forecasted that irrigation area of Khulna will be highly affected (about 475
Thousand ha) following Noakhali (about 250 Thousand ha). As a result, an additional 2.97
Million Ton of production will be lost in 2050 in the study districts with the total loss of
production 0.42 Million Ton in 2009. Saline contamination of surface water deteriorated the
quality of ground water as well, therefore a total about 195,061 households of Chittagong,
Cox’s Bazaar and Khulna districts have been buying drinking water to meet up family
demand. Impact of soil salinity in terms of return from agriculture and fishery product has
been identified comparing the scenario of production in with/without climate change impact
in 2009. It found that without climate change impact, agriculture production might be
increased by 1,009,489 Ton and total net return could be 88 billion BDT (which was 56
billion BDT in base situation in 2009) and net return of fishery might be 4 billion BDT (which
was 15 billion BDT in base situation). Therefore, it can be concluded that without climate
impact people of the Study Area might be more economically benefited than that they had in
base situation in 2009.

xii

1 Introduction
1.1

Background

1.
Climate change directly affects water and it has its consequence impact on food
security of millions of people. Farmers, pastoralists, forest dwellers and fisher folk are
already facing more challenges in producing and gathering food due to changing weather
patterns. (FAO, 2015). Agriculture in Bangladesh is influenced by climate and its seasonal
characteristics and different climatic variables such as temperature, rainfall, humidity, and
day-length. It is also affected by climate-influenced natural hazards such as floods, droughts,
and cyclone and storm surges as well as soil and water characteristics including their
composition and salinity. Recent studies on climate change indicate that climate is changing
and becoming more uncertain in the coming years for Bangladesh and with it the prospects
for agriculture, in general, is also going to be uncertain jeopardising food security in
Bangladesh.
2.
Bangladesh has been identified as one amongst the 27 countries that are the most
vulnerable to the impacts of global warming induced accelerated sea level rise (UNEP,
1989). The high degree of vulnerability of Bangladesh can be mainly attributed to extensive
low-lying coastal area, high population density, frequent occurrence of cyclone, high stormsurge, high rate of coastal environmental degradation on account of pollution and nonsustainable development,. Most of the people residing in coastal zones are directly
dependent on the natural resource bases of coastal ecosystems. Climate change induced
rise in sea surface temperature, change in frequency, intensity or track of cyclone, and sea
level rise may aggravate the potential risks to coastal zones. The rise of sea level could
result in the loss of cultivable land due to inundation, salt water intrusion into coastal
ecosystems and into groundwater system and loss of terrestrial and marine biodiversity. This
will ultimately affect the agriculture of Bangladesh and overall food security.
3.
The economy of Bangladesh is still based on agriculture, almost 20% of gross
domestic product (GDP) directly depends on agriculture and another 12% depends on the
sub sectors of agriculture at constant price in 2009-10. Almost 85% rural population
depends on agriculture, where rice production controls around 95% of the income (MoF,
2010). Overall food production will be particularly sensitive to climate change, because crop
yields depend directly on climatic conditions (temperature and rainfall patterns). It has been
projected that rice production decreases on an average of 7.4% every year over the period
of 2005-2050 due to extreme climatic events (Yu et al., 2005). With 10 temperature change,
the vegetative, ripening and reproductive stages of T. Aman production will decrease by
2.94, 53.06 and 17.28 tons, respectively (Islam et al., 2008). If the temperature increases by
20-40, the crop loss would be 60% (Karim, 1993). Indirect effects on crops include increased
amounts of Carbon dioxide (a greenhouse gas) in the air; this can help plants to grow
(photosynthesis) and to reduce the amount of moisture lost from leaves. But like warmth, it
only benefits agriculture in the short term, as other indirect effects on crops such as drought,
flooding, less moisture in soils and an increase in pests and diseases soon lead to less food
being produced from farmland (Stern, 2006).
4.
Furthermore, quality water is one of the main rudiments of agriculture. However, the
water supply in the coastal area of Bangladesh in terms of coverage, quality and quantity, is
very poor, though water is one of the basic human needs. In general, each person on the
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Earth requires at least 20 to 50 liters of clean, safe water a day for drinking, cooking, and
simply keeping clean (National Academy of Sciences, 2007). Different research works
depicted that the water security in the coastal area is very poor. Most of the studies showed
that salinity is one of the major problems that the coastal region of Bangladesh has been
facing over the last couple of decades. Due to sea level rise, frequent natural disasters,
changes of climate patterns the situation of water security is becoming more vulnerable day
by day (Bashar, 2012).
1.2

Geographical Location of the Coastal Belt in Bangladesh

5.
Bangladesh, situated at the Ganges Brahmaputra Meghna (GBM) delta is a plain
land with an estimated area of 147570 km2. The country has a vast coastal area in its
southern part which subsumes 19 coastal districts. The coastal area covers almost 32
percent of its total land area. The total length of the coast is 710 km. Out of 19 district and
147 upazilas, 12 districts and 48 upazilas are directly exposed to seacoast. These exposed
districts and upazilas together make 23935 sq.km or 50.7% of the coastal area. The other 7
districts and 99 upazilas are interior of the coast but contain the same physical and
environmental feature. The whole coastal region can be divided into three geographic zones
according to their locations in the south. The middle coast consists of six districts: Barisal,
Bhola, Barguna, Jhalokathi, Patuakhali and Pirojpur; among them Barguna, Patuakhali and
Bhola are directly sea facing and Jhalokathi is partially sea facing; these districts are also
known as exterior districts. On the other hand Barisal and Pirojpur are the non-sea facing
districts and are known as interior districts. The south west coast consists of six districts:
Khulna, Bagerhat, Satkhira, Jessore, Narail and Gopalganj; among them Khulna, Bagerhat
and Satkhira are directly exposed to the sea and known as exterior districts. The remaining
three districts are known as interior districts. The east coast consists of six districts Noakhali,
Feni, Lakshmipur, Chandpur, Chittagong and Cox’s bazaar. Among these six districts
Noakhali, Chittagong and Cox’s Bazar are exposed to the sea and known as exterior
districts, the remaining districts are known as interior. The following Table 1.1 below shows
the district wise amount of total land area and distribution of land areas which are exposed to
the sea.
Table 1.1: Extent of exposure to sea of the sample districts in the coastal area
Districts

Total Area

Exposed to the sea

Not exposed to the sea

Patuakhali

3221

2105

1116

Khulna

4394

2767

1627

Gopalganj

1490

1490

0

Chittagong

5283

2413

2870

Cox's Bazar

2493

2493

0

Noakhali

3601

2885

716

Total

20482

14153 (69%)

6329 (31%)

6.
From the above table it is seen that Noakhali, Khulna, Cox’s Bazar, Chittagong, and
Patuakhali are the most exposed districts in the south of the Bangladesh. The amount of
exposure to the sea increases the probability to be affected by climate change phenomena.
Tidal surges and cyclones are the two main hazards that hit the coastal regions of
Bangladesh in almost every five years.
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7.
Most of the lands in this area are deltaic plain land except Chittagong and Cox’s
Bazar districts. They have hilly areas and at the same time plain lands. Coastal region is
characterized by a number of distinctive features, which differ from the rest of the country’s
physical feature and eco system. The basic characteristics of the coastal areas are as
follows:

1.3



Unlimited number of rivers and tributaries which flow across the territory of the
coastal region;



Abundant flow of water throughout the year;



Tides constitute more regular patterns of change and exercising strong influence on
the coast area and the activities of the people and their livelihood;



Frequent tropical cyclones and storms are the major source of destruction;



The areas exposed to the coast are the most vulnerable to these calamities; and



Tidal surge often submerge large land area bringing saline water on the valuable
land and thereby affect cultivation – which is the principal source of existence of the
people.
Rationale of the Study

8.
The frequency and intensity of climatic events are increasing globally due to climate
change. Being a low-lying deltaic country, Bangladesh is enormously vulnerable to climate
change. In Bangladesh, especially in the coastal area, climate change impacts to a large
scale on water and food security. Estimations and projections shows that 97.1 percent of
coastal areas and over 35 million people of coastal Bangladesh are vulnerable and exposed
to multiple climate change hazards such as tropical cyclones, storm surges, coastal flooding,
salinity intrusion associated with global warming and sea level rises.1
9.
The average rainfall of the country is 203 cm (BBS, 2006) and most rainfall (80% of
the total) occurs in the monsoon (June-September). The average relative humidity of the
country for the whole year ranges from 78.1% at Cox's Bazar to 70.5% at Pabna
(Banglapedia, 2015). March and April are the least humid months of the country, when
lowest relative humidity is 57%. June-September is the highly humid months, when highest
relative humidity is over 80% (ibid). In future, the pattern of rainfall is likely to be unstable
over space, season and year.
10.
Climatic changes such as upward trend of average temperature (Figure 5.1) and this
variation along with rainfall anomalies will add to the existing challenges to agriculture such
as lowering of ground water table in dry season, lack of surface irrigation source, and sea
level rise and salinity intrusion in ground water. These changes in the physical system of the
country are expected to directly affect production and structure of crop agriculture,
adversely. A World Bank (2000) study suggests that increased salinity alone from a 0.3
meter sea level rise will cause a net reduction of 0.5 million metric tons of rice production.
Sea level rise affects coastal agriculture, especially rice production in two ways e.g.
increasing the surface water salinity and soil salinity. Salinity intrusion degrades soil quality
that decreases overall food production. It is mentioned earlier that agriculture contributes
roughly 20 percent to GDP, with crops representing 11.2 percent, livestock 2.7 percent,

1
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fisheries 4.5 percent, and forestry 1.8 percent (MoF, 2010). Furthermore, the sector provides
employment and income to some of the poorest and most vulnerable members of society.
Between the years 2000 and 2003, agriculture provided work to about 52 percent of the
labor force (BBS, 2004).
11.
In Bangladesh, agriculture has key contribution to the growth of economy. As an
essential element in poverty reduction and ensuring adequate nutrition, agriculture plays a
vital role. The coastal area of Bangladesh is highly productive due to its water and soil
quality. But, the changing climatic condition makes the area most vulnerable to water
security and agricultural production than that in any other part of the country. Due to climate
change, the sea level is rising alarmingly and the increasing trend of salinity intrusion
significantly impacts the water security of the coastal area. As a result, the availability of
fresh water is decreasing and deteriorated water quality ultimately impacts on water security
(both drinking and agricultural purposes), food security and income of the poor farmers from
agriculture including fisheries and livestock in the coastal area.
12.
In this context a study has been deemed necessary to find out the extent of effect of
climate change on water and food security and its possible economic impacts in coastal
districts of Bangladesh in line with the initiatives of Bangladesh Water Partnership (BWP) to
generate and communicate knowledge on climate change effects on water and food security
in the coastal deltas.
1.4

Objective of the Study

13.
The broad objective of the study is to explore the effects of climate change on water
and food security in coastal districts of Bangladesh in Ganges-Brahmaputra-Meghna (GBM)
Delta and its possible economic impacts.
Specific Objectives
14.

The specific objectives of the study are:





1.5

To assess impacts on water and agriculture and extent of vulnerabilities due to
climate change
To find out the best practices in cultivation and use of technology (indigenous and
non-conventional) to cope with climate change and to ensure water and food
security;
To find out the cropping options which are adopted to cope with climate changes
impacts and to ensure water and food security; and
To find out the possible economic impacts due to climate change impacts on water
and food security.
Structure of the Study Report

15.
The present report comprises 8 chapters. The first chapter covers the study
background, rationale, objective and structure of the report. The second chapter comprises
approach and methodological frame work of the study along with literature review and
conceptual frame work of the study. A brief profile of the Study Area is articulated in chapter
three which depicts the human, natural and economic resources. In the human resource
section demographic profile along with socio-economic conditions and poverty scenario are
discussed. Furthermore, water and agricultural scenario, forestry, and other economic
resources of the Study Area received special attentionin this chapter. Chapter four provides
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special attention on the climate change features of the Study Area which include rain fall
pattern, temperature, sea-level rise and salinity intrusion scenario of the Study Area. In
chapter five and six, climate change impact on water and food security is assessed based on
secondary and primary data analysis. The seventh chapter mainly focuses on the economic
assessment of climate change impact on water and food security. And in, the final chapter
(chapter eight), a conclusion is developed along with potential measures for ensuring the
water and food security.

5
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2 Approach and Methodology
2.1

Overall Approach

16.
The present study follows an integrated approach including review of relevant
literature, secondary data analysis and integration, primary data collection and report
preparation. The study approach is elaborated in the methodology and explained further.
Following Figure 2.1 shows the details of the approach of the study:

Figure 2.1: Approach of the Study
2.2

Methodology of the Study

17.
The present study employs the following methods and techniques with an intrinsic
notion to meet the objectives. The following flow chart represents the steps of
methodological framework of the study:

7
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Figure 2.2: Approach and Methodology at a Glance

2.2.1 Study Area
18.
The Study Area comprises 19 coastal districts. The 19 coastal districts are Bagerhat,
Barguna, Barisal, Bhola, Chandpur, Chittagong, Cox’s Bazar, Feni, Gopalganj, Jessore,
Jhalakati, Khulna, Lakshmipur, Narail, Noakhal, Patuakhali, Pirojpur, Satkhira, and
Shariatpur. These districts are divided into two groups considering their geographical
locations for the interest of the study: (i) sea-facing and (ii) non sea-facing. The sea-facing
districts include Barguna, Bhola, Cox’s Bazar, Khulna, Noakhali, Pirojpur, Potuakhali, and
Satkhira. The non sea-facing districts include Bagerhat, Barisal, Chandpur, Chittagong, Feni,
Gopalganj, Jessore, Jhalakati, Lakshmipur, Narail, and Shariatpur.

Map 2.1: Location of sample upazilas in the coastal zone of Bangladesh
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2.2.2 Sampling
19.
About 30% of the coastal districts were selected as sample districts for primary data
collection. Thus 6 districts out of 19 were selected as sample districts comprising of three
sea-facing and three non sea-facing districts and severity of climate change vulnerability.
Subsequently, an upazila from each of the selected districts and two unions from each of the
selected upazilas were chosen as the Study Area. Two villages from each of the unions
were chosen for collecting data. The selected sample districts and upazilas are shown in
Table 2.1 and Map 2.1. The Study Areas were selected purposively i.e., the study team
relied on judgment or purpose to select the sample villages. The most appropriate
informants (agricultural and non-agricultural) for interviewing based on the research
questions were selected by stakeholder analysis.
Table 2.1: Location of the Study Area by selected sample districts
Study Area

Climate
vulnerability

Area Type

Climate Phenomenon

Upazila

Sea
facing

Non-sea
facing

High

Moderate

Salinity

Flood

Cyclone

Chakaria

✓

-

✓

-

✓

✓

✓

Shitakundo

-

✓

✓

-

✓

✓

✓

Shubarnochar

✓

-

✓

-

✓

✓

Patuakhali

Kalapara

✓

-

✓

-

✓

✓

✓

Khulna

Dacope

-

✓

✓

-

-

✓

✓

Tungipara

-

✓

-

✓

✓

✓

District
Cox’s
bazar
Chittagong
Noakhali

Gopalganj

2.2.3 Data Collection
20.
All necessary data were collected from both primary and secondary sources.
Secondary data were collected from published and unpublished reports, articles and
research papers. The primary data were collected through Focus Group Discussion (FGD),
Key Informant Interview (KII), and informal discussion. A total number of twenty four FGDs
were conducted with the stakeholders like the agricultural and the non-agricultural group of
people from the selected Study Areas. Furthermore, ten KIIs were conducted with the
government officials, local government representatives, and NGO officials.
21.
Secondary data is an important source, which was collected from Bangladesh
Meteorological Department (BMD), Department of Agricultural Extension (DAE), Bangladesh
Rice Research Institute (BRRI), Bangladesh Agricultural Research Institute (BARI), and
Bangladesh Bureau of Statistics (BBS). Besides, relevant scientific publications, reports and
statistics were carefully reviewed in identifying the present status of water and food security
of the coastal area of Bangladesh. The relevant information is incorporated in the study
report.

2.2.4 Data Processing, Analysis and Report Preparation
22.
Software such as Microsoft Excel and Microsoft Word are used in quantitative data
analyses, and word processing, respectively. On the basis of analyzed data, draft study
report is prepared. The draft report will be sent to BWP for their review and feedback.
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2.2.5 Finalization of Report
23.
Final report will be prepared incorporating feedback (comments/suggestions)
received from BWP on the basis of their review of the draft report.
2.3

Operational Definitions of Terms

24.
Climate change refers to a change in the state of the climate that can be identified
(e.g., by using statistical tests) by changes in the mean and/or the variability of its properties,
and that persists for an extended period, typically decades or longer. Climate change may
be due to natural internal processes or external forcing such as modulations of the solar
cycles, volcanic eruptions, and persistent anthropogenic changes in the composition of the
atmosphere or in land use. The United Nations Framework Convention on Climate Change
(UNFCCC), in its Article 1, defines climate change as: ‘a change of climate which is
attributed directly or indirectly to human activity that alters the composition of the global
atmosphere and which is in addition to natural climate variability observed over comparable
time periods’. The UNFCCC thus, makes a distinction between climate change attributable
to human activities altering the atmospheric composition, and climate variability attributable
to natural causes (IPCC, 2013).
25.
In this context, it can be asserted that climate change denotes the changed condition
of earth’s climate due to increased release of human induced anthropogenic gases into
earth’s atmosphere, which intrigue to raise the atmospheric temperature and change the
climate.
26.
Water security is defined as the capacity of a population to safeguard sustainable
access to adequate quantities of acceptable quality water for sustaining livelihoods, human
well-being, and socio-economic development, for ensuring protection against water-borne
pollution and water-related disasters, and for preserving ecosystems in a climate of peace
and political stability (UN-Water, 2013).
27.
The study focuses on access to adequate quantities of acceptable quality water for
sustaining livelihoods i.e. use of water in agricultural production in terms of (i) availability and
(ii) affordability of water to determine water security.
28.
Food security exists when all people, at all times, have physical, social and
economic access to sufficient, safe and nutritious food which meets their dietary needs and
food preferences for an active and healthy life (FAO). But the study focuses on food
availability in terms of agricultural production to determine the food security.
29.
An Economic Impact Analysis examines the effect of an event on the economy in a
specified area. It usually measures changes in amount of productive area, business
revenue/return, business profits/net return, quantity/quality of production. An economic
impact analysis typically measures or estimates the change in economic activity between
two scenarios, one assuming if economic event occurs, and another assuming if it does not
occur (which is referred to as the counterfactual case).
30.
In the study, depending on underlying assumptions of climate change impact on
water security which will increase the costing of water in household and agricultural sector
and damage of agricultural productions are assumed and analyzed as economic impact of
climate change.
31.

The following Figure 2.3 presents the conceptual framework at a glance.
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Figure 2.3: Conceptual paradigm of the study
2.4

Reviewed Literature

32.
The literature search is an attempt to systematically document people’s knowledge
relating to the subject of study. Whilest searching the literature, few relevant articles, reports
and papers were found. All the literatures that have reviewed focused on either climate
change impact on water security or food security. There is a lack of combined impact
assessment of these two sectors along with the economic assessment of these impacts in
the coastal area. However, a summary of the available literature demonstrates what the
impacts of climate change on water and food sectors are. At the same time how people of
the coastal area use their knowledge to cope with the adverse situation.
33.
Ismail Haweya (2016) conducted a study on Climate Change, Food and Water
Security in Bangladesh. In his study, he presented a brief idea about the Climate,
Topography and Geographical Location of the country in general. He stated that Bangladesh
faces significant challenges in adapting to the impacts of climate change. Its topography and
geographical location make it particularly susceptible to extreme weather events including
cyclones, floods and storm surges. Bangladesh’s population of over 152 million resides
within a space of 144,000 square kilometers, making it one of the most densely populated
regions of the world. The large population places significant pressure on land and water
resources, leading to pollution, the rapid depletion of groundwater resources and detrimental
impacts on food production. These challenges are expected to be exacerbated by the effects
of climate change, which is set to impact Bangladesh by 2025 to a greater degree than that
in any other country. A per-capita gross national income of AUD$590, lack of jobs and
incidence of poverty in greater extent may create additional challenges for Bangladesh in
developing and implementing adaptation strategies for its vulnerable population.
34.
Basar (2010) conducted another study on “Water Security in Coastal Region of
Bangladesh: Would Desalination be a Solution to the Vulnerable Communities of the
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Sundarbans?” In his study he pointed issues like climate change and sea level rise (CCSLR)
and man-made destruction due to widespread commercial shrimp farming which are the
reasons of water salinity, decrease of soil productivity and finally, decrease of water and
food security in the coastal areas of Bangladesh. Basar was very specific in his study and
showed the impact of the salinity intrusion in the coastal areas. At the same time he
discussed about Government policy and finally recommended techniques for desalination
which are as follows-

Desalination is the process of removing salt and other minerals, especially from sea
water to produce potable water for household or irrigation purpose (AHSD, 2002).
Here he furthermore included some techniques of desalination.

-

Impact of Water Salinity on Livelihood Operation: (i) salinity intrusion makes the
whole coastal belt’s water availability unsecured pushing poor people’s lives to a
more vulnerable position than before; (ii) water salinity causes an increase in soil
salinity which further decreases the agricultural productivity and brings enormous
pressure on food security; and (iii) it destroys the ecosystem.

-

Whereas, Bangladesh facing lack of energy supply, to recover the lack of energy
sufficiency, renewable sources of energy can be used. Besides, small reactor
(CAREM) based nuclear desalination plant (IAEA Proceedings, 2007:383) might
become workable for Bangladesh. He pointed that Tunisian Model of small-scale
desalination plant could be the most viable desalination solution for Bangladesh
(Elfil, H. et al, 2006: 320).

35.
Minar M.H. (et.al.) wrote an article on “Climate change and coastal zone of
Bangladesh: Vulnerability, Resilience and Adaptability” published in Middle-East Journal of
Scientific research in 2013. This study is based on secondary sources (published and grey
literature) on the impacts of climate change on coastal zone of Bangladesh. In their study
they estimated that the coastal region of Bangladesh covers about 20% of total land area
and over 30% of the cultivable lands of the country. The coastal area of Bangladesh is
characterized by highly diverse ecosystems e.g. the world’s largest single tract of mangroves
(the Sundarbans), beaches, coral reefs, dunes and wetlands. They identified the vulnerability
of this ecosystem due to climate change. They figured in their article that global warming will
cause an annual temperature rise of 0.4 degrees Celsius in Bangladesh and result in greater
frequency and intensity of cyclonic storms. They also articulated salinity access in the
coastal belt due to climate change. About 53 % of the coastal area was affected by salinity
which limits opportunities for supplemental irrigation of Aus crops in freshwater areas and
damages the same crops by flooding during very high tides. In their article they tried to sum
up the climate change impact on fisheries and fisherman but they faced lack of research
studies on climate change impact on fisheries. But it is anticipated that sea level rise will
cause a reduction in fish production by reducing the fresh water fishing area.
36.
Another study conducted by Shamsudduha M. on “Ground Water Fed Irrigation and
Drinking Water Supply in Bangladesh: Challenges and opportunities”. In his research he
specially focused on over all ground water situation of Bangladesh. In this context he also
emphasized on the climate change impact on ground water especially in the coastal region
of Bangladesh. In his study he showed from different studies that the surface temperature of
Bangladesh has increased approximately 1°C between 1976 to 2008. Furthermore, he cited
that in Bangladesh, both volume and intensity of monsoon rainfall is going to increase in
future (Shahid, 2010). From his another study he figured the long-term (1985-2005) rising
trend (0.5 to 5.0 cm/year) in coastal ground water levels of Bangladesh. Monthly mean tidal
gauge records (1980 to 2000) at four locations in coastal Bangladesh also show rising trends
12
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(0.4 to 1.7 cm/year) that are higher than the average global sea level rise of 0.2 and 0.3
cm/year over two periods of 1961-2003 and 1993-2003 respectively (IPCC, 2007).
37.
Khan, et al (2011) conducted a study on “Drinking Water Salinity and Maternal Health
in Coastal Bangladesh: Implications of Climate Change” at Dacope. The objective of the
study was to estimate salt intake from drinking water sources and examine environmental
factors that may explain a seasonal excess of hypertension in pregnancy. The data was
collected in October 2009 through March 2010. In their paper they showed that the average
estimated sodium intakes from drinking water ranged from 5 to 16 g/day in the dry season,
compared with 0.6-1.2 g/day in the rainy season. Average daily sodium excretion in urine
was 3.4 g/day (range, 0.4-7.7 g/day). Women who drank shallow tube-well water were more
likely to have urine sodium > 100 mmol/day than women who drank rainwater [odds ratio
(OR) = 2.05; 95% confidence interval (CI), 1.11-3.80]. The annual hospital prevalence of
hypertension in pregnancy was higher in the dry season (OR = 12.2%; 95% CI, 9.5-14.8)
than in the rainy season (OR = 5.1%; 95% CI, 2.91-7.26). In the conclusion they showed that
the estimated salt intake from drinking water in this population exceeded recommended
limits. The problem of saline intrusion into drinking water has multiple causes and is likely to
be exacerbated by climate change-induced sea-level rise.
38.
The Climate Change Cell (2007) of Department of Environment of Bangladesh
assessed in their study that sudden, severe and catastrophic floods have intensified and are
taking place more frequently owing to increased rainfall in the monsoon. Over the last ten
years, Bangladesh has been ravaged by floods of catastrophic proportion in 1998, 2004 and
2007.Heavy downpour over short spell has resulted in landslides. Cold spell claims human
lives as well as damage crops. Droughts often affect even coastal districts. Bad weather
keeps the coastal waters risky for fishing expeditions. Damages and losses due to climatic
extremes like floods, cyclones, tornados and droughts are phenomenal to the victims as well
as the state. Sea level rise in the coming decades will create over 25 million climate
refugees which are twice than the entire population of the Netherlands.
39.
Sarwar (2005) conducted a study on “Impacts of Sea Level Rise on the Coastal Zone
of Bangladesh”. Sea level rise affects coastal agriculture, especially rice production. Salinity
intrusion degrades soil quality that decrease or inhibit rice production. When the rice fields
are converted into shrimp ponds, total rice production decreases because of decreased rice
field areas. The coastal areas of Bangladesh cover more than 30% of the cultivable lands of
the country. About 53% of the coastal area is affected by salinity. In his study he found that
for instance, the loss of rice production in a village of Satkhira district, the rice production in
2003 was 1,151 metric tons less than the year 1985, corresponding to a loss of 69 percent.
Out of the total decreased production, 77 per cent was due to conversion of rice field into
shrimp pond and 23 per cent was because of yield loss. He also cited that Agricultural land
use in these areas is very poor, which is much lower than country’s average cropping
intensity. Salinity intrusion due to sea level rise decreases agricultural production by
unavailability of fresh water and soil degradation. This hampers the food production, which
ultimately lowers the food security. Studies show that salinity generally hampers the food
production in two ways:
-

Conversion of agricultural land into shrimp cultivation and

-

Decrease of crop production.

40.
Haque, S. (2006) conducted another study on “Salinity Problems and Crop
Production in Coastal Region of Bangladesh”. In his study he cited that the normal crop
production is restricted throughout the year due to the unfavorable environment and
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hydrological situation which is caused by salinity. He also found factors which contribute
significantly to the development of saline soil. These are tidal flooding during wet season
(June-October), direct inundation by saline water, and upward or lateral movement of saline
ground water during dry season (November-May). The severity of salinity problem in
Bangladesh increases with the desiccation of the soil. It affects crops depending on degree
of salinity at the critical stages of growth, which reduces yield and in severe cases total yield
is lost. Soil reaction values (pH) in coastal regions range from 6.0-8.4. The organic matter
content of the soils is also pretty low (1.0-1.5%). Nutrient deficiencies of N and P are quite
dominant in saline soils. Micro-nutrients, such as Cu and Zn are widespread. During the wet
monsoon the severity of salt injury is reduced due to dilution of the salt in the root-zone of
the standing crop. The dominant crop grown in the saline areas is local transplanted Aman
rice crop with low yields. The cropping patterns followed in the coastal areas are mainly
Fallow-Fallow-Transplanted Aman rice. Salinity problem received very little attention in the
past. It has become imperative to explore the possibilities of increasing potential of these
(saline) lands for increased production of crops. Thus it is necessary to have an appraisal of
the present state of land areas affected by salinity.
41.
Recently, the country faces severe loss in agricultural production because of frequent
occurrence of floods. The 2011 monsoon floods affected over a million people and displaced
some 200,000. Several areas in the south-western part of the country remained waterlogged. In 2012, flash floods largely damaged the agricultural crops, habitat, water and
sanitation facilities of the country. Around 1.3 million people lost their livelihood support
because of this flood. At the end of June 2012 and in mid-July 2012, the flood resulted in
large-scale food shortages. In September 2012, the north-western region of Bangladesh was
again hit by floods. (Muniruzzaman, 2013).
42.
In 1998, 57% of the total arable land was inundated due to flood, 2 million tons of rice
was destroyed and 1.2 million cattle and poultry were lost. Also in 2004 and 2007 crops of
over hundred million dollars was destroyed.
43.
There are areas where people are compelled to live in waterlogged condition for nine
months in a year; even many cultivated crop lands are permanently inundated losing
valuable agricultural production especially rice. Socio-economic and agricultural activities
have largely been hampered due to water logging. The local people are seriously shocked
especially in the rainy season when peak monsoon intercepts the region (Awal, 2014).
44.
Moreover water logging hampers the regular food production. Water-logging has
shrunk the valuable cultivated crop land even in the dry season. An area of more than
128,000 ha crop land is affected due to water congestion from those three coastal districts of
Bangladesh. In the south-west region of Bangladesh there exists about 200,000 ha
(including the 128,000 ha from reported three districts) of natural and artificial wetlands
(unpublished report). Due to water congestion, the flooding stays for 60–90 days, many trees
like jackfruit and papaya do not survive and the waterlogged lands have not produced any
yield over past years. (Awal, 2014).
45.
It is anticipated that the literature search contributed to develop a conceptual
understanding of climate change, water and food security nexus. Food production systems
set in the context of the land/water interface ecosystem and most importantly, with climatic
situation. The people of coastal Bangladesh trying to develop different farming systems and
techniques through generations of innovation and adaptation with the changing pattern of
climate and which is also fine-tuned to the local environment, economy and sociocultural
system. The present study reveals that people of the coastal area have a rich store of local
knowledge and associated practices to cope with climate change impacts, but unfortunately
14
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this knowledge base is not only poorly documented but is also disappearing. Here, theis
present study elaborates the problems and challenges for water and food security and
assessment of its economic impact in order to make a clear vision about the statement of the
issues for generating new ideas, which were carried out through grass root level
investigations.
2.5

Limitation of the Study

46.
This is an exploratory study, conducted basically to find out climate change impacts
on water and food security in the context of coastal area of GBM Delta of Bangladesh. The
possible economic impact analysis due to climate change impact on water and food security
is done on the basis of available of secondary data, which is not sufficient for economic
analysis. The field, this study ventured into, is less traveled due to fund and time constraints,
and thus there is scarcity of data and information. Therefore, it appears as a challenge to
draw generalization of the research findings for the Study Area. However, the study, perhaps
first of its kind, reveals the impact of climate change on water and food security and explores
their consequent possible economic impact.
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3 Profile of the Study Area
3.1

Introduction

47.
The profile of the Study Area has been developed based on three basic resources
which are human resources, natural resources and economic resources. All the three
resources are also distributed into different resources like water, land, forest agriculture, and
fisheries. Profiles for selected and sampled districts of the coastal area were also developed.
3.2

Human Resources

3.2.1 Demography
48.
The coastal area of Bangladesh is densely populated. The most vulnerable group of
population lives in the most peripheral area of a country; Bangladesh is no exception here.
The 3.69 million households in the Study Area have a total population of 18.04 million (BBS,
2012) which is estimated up to 2030 and the total population will be 23.36 million of which
11.66 million will be male and 11.71 million will be female. The male population is found to
be lower than female population (Table 3.1). The average male-female ratio is 99 i.e. there
are 99 males per 100 females which is lower than the national figure of 100.3 (BBS, 2012).
The density of population on an average is 921 persons per square kilometer which is close
to that at national level (1015). It is also found that the Chittagong district has the highest
population coverage which is 3 times higher than that in the Patuakhali district. The Coastal
districts consist of about 26% of the total population of this country. The high population
density gives us a hint that there is a continuous pressure on natural resources agricultural
land, fisheries and forestry in this area. More people are dependent on natural resources for
their livelihood and climate change has direct effect on these resources.
Table 3.1: Distribution of Population of the Study Area
Districts

Total
Households

Population
Both

Male

Female

Population
density [sq. km]

Sex Ratio

Chittagong

1532014

9863396

4971427

4891969

1442

102

Noakhali

593918

4025058

1923337

2101721

843

92

Cox's Bazar

415954

2965603

1514671

1450932

919

104

Gopalganj

249872

1518311

748356

769956

798

97

Khulna

547347

3002560

1522547

1480012

1046

103

Patuakhali

346462

1988975

975728

1013248

477

96

Total

3685567

23363904

11656066

11707838

921

99

Source: National population Census 2011& CEGIS Estimation by 2030

49.
Furthermore, it is very important for any study to understand the status of the working
forces of the studied area to clarify its demographic scenario. In the study, the working
forces of the Study Area were identified according to the BBS, 2012 data. According to the
World Fact Book age groups of 0-14 years is defined as children, 15-24 years as early
working age, 25-54 years as prime working age, 55-64 years as mature working age and 65
years and over as elderly people (source: World Fact Book, CIA). In the Study Area, the
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population with the highest percentage (22%) belongs to age category of 30 to 49 years old.
The population with lowest percentage (2%) belongs to the 60 to 64 age group. This
classification is important as the size of young population (under age 15) would need more
investment in schools, while size of older populations (ages 65 and over) would call for more
invest in health sector.

Figure 3.1: Percentage of population in age group and categorical distribution
50.
According to the international standards, the “economically active population”
comprises all persons of either sex who furnish the supply of labour for the production of
goods and services as defined by the United Nations systems of national accounts and
balances, during a specified time reference period (RaIf Hussmanns et. al, 1992). This
definition is adopted by the International Labour Organization (ILO) and categorized
population of 15 to 64 years as labour force whereas populations below 14 years and above
65 years are considered as dependent.
51.
Therefore, when the population data is analyzed to ascertain the size of (potentially)
active working population in the Study Area, it appears that 57% percent population who are
in the age bracket of 15-64 can be classified under this category. Conversely, there are 43%
population who are defined as economically inactive comprising of elderly people (6%) and
children (37%) (Figure 3.1)
52.
Estimating total dependency ratio2 it is found to be 75 in which child dependency ratio
is 65 and aged dependency ratio is 10. It illustrates that total 75 persons are dependent on
100 labour forces in which 65 are children and 10 are elderly people.

3.2.2 Socio-Economic Condition
53.
Housing condition is one of the major indicators for identifying the socio-economic
condition of any studied population. In the Study Area, overall housing condition 3 is not
satisfactory. On an average only 11% households are pucca where Chittagong district (25%)
comprises 8 times higher than that of Patuakhali (3%) and 13% households are semi pucca
whereas the highest (71%) houses are kutcha and Jhupri is negligible. The highest kutcha
households is in Patuakhali (87%) and the lowest kutcha households are in Chittagong
district (48%). Moreover, about 85% people of the Study Area are dwelling in their owned
households. They are living in their locality for generations. About 12% of the total
populations are living in rented house. People who are living in the rented houses are
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migrated people. Most of them come from different places of the country for having better
working opportunity. Only 3% are rent free (Figure 3.2).
54.
It is observed during the field visit that the housing condition of the studied area is
changing. People of the coastal area are trying to establish a better house as most of the
population has only one house and it is becoming more vulnerable due to frequently
occurring cyclones and storm surges as a direct impact of climate change. As an example,
due to cyclone Aila 243,191 homesteads were fully and 370,587 homesteads were partially
damaged (DMB, 2009).

Source: Population Census, BBS, 2011 and estimated by CEGIS

Figure 3.2: Housing Condition of the Study Area
55.
Employment and occupational status is another basic indicator for identification of
socio-economic status. Out of total population about 8% are economically active population.
From among the active population around 37% populations are employed in different sectors
and 63% populations are engaged in household work. The economically active population
includes those who are aged 7 and above and not attending school at reference period of
Housing and Population Census, 2011. Therefore, the definition includes employed, looking
for work and household work categories and exclude children below 7 years, attending
school population, physically impaired and elderly people who are not engaged in income
generation works at reference period. Here household work particularly for women
participation is accounted in terms of household activities as well as alternative income
generation such as livestock rearing, and poultry farming (Figure 3.3).

Source: Population Census, BBS, 2011

Figure 3.3: Proportionate distribution of employment in the Study Area
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56.
Furthermore, distribution of employed population at reference period of the 2011
census shows that 54% are engaged in agricultural activities, 11% in industry and 35% in
service. Agricultural activities includes broadly crop farming, fishery and livestock and poultry
farming. Scope of employment in agricultural sectors is gradually decreasing as the
agricultural production is decreasing due to salinity intrusion in the coastal area and people
are migrated to alternative income generating activities. Besides, due to rapid urbanization
and industrial initiatives are tending to converting e.g. the farm lands into human settlements
and industrial enterprises.
57.
Sanitation condition is one of the major criteria for understating the living condition
of any community. To understand the socio-economic condition of the Study Area the
sanitation condition has also to be analyzed. The sanitation condition was analyzed
according to the BBS data base 2012. Sanitation facilities in the Study Area show that on an
average about 23% households use non-sanitary latrines, 43% use non water-sealed
sanitary latrines and 29% use sanitary water-sealed latrines. Field findings confirmed that
non water-sealed sanitary latrines are predominant and it has the highest coverage. 23%
household’s uses non sanitary latrines and they are spread across by kutcha households.
Water-sealed sanitary latrines are available predominantly in pucca houses. However, there
are 5% houses, which have no sanitation facilities but tend to use sanitary facilities on
shared basis and in some cases use open spaces (Table 3.2).
Table 3.2: Sanitation status of the Study Area
Districts

Toilet Facility (%)
Sanitary (watersealed)

Sanitary (non
water-sealed)

Non-sanitary

None

Chittagong

32

46

20

2

Noakhali

20

51

23

6

Cox's Bazar

14

38

36

12

Gopalganj

44

41

12

2

Khulna

41

37

18

4

Patuakhali

24

47

25

3

Average

29

43

23

5

Source: Population Census, BBS, 2012

58.
Consistent with the education policy of Bangladesh, the people of the Study Area
have favorable access to education. Accessibility refers to equal opportunities to be enrolled
in the educational institutions. Data on male-female attendance ratio confirms that both
sexes have equal opportunities in education. Field findings show that each institution,
irrespective of rural and urban area, is connected with road networks giving the students the
opportunity of using public and private transport.
59.
However, average literacy rate in the Study Area, based on a definition “ability to
write a letter in any language” is 54%, where for male it accounts to 56% and female 52%
(Table 3.3). The rate of literacy reported above is for the population of 7 years and above.
Table 4.3 shows that among the six studied districts, Khulna district has the highest literacy
rate (60%) and Cox’s Bazar district has the lowest literacy rate (39%).

20

Profile of the Study Area

Table 3.3: Education Status of the Study Area
Literacy Rate (%)

Districts

Both

Male

Female

Chittagong

59

61

57

Noakhali

51

51

51

Cox's Bazar

39

40

38

Gopalganj

58

60

56

Khulna

60

64

56

Patuakhali

54

56

52

Average

54

56

52

Source: Population Census, BBS, 2011

60.
Health system of Bangladesh is gradually changing and Bangladesh has achieved
MDG goal in this sector. So, access to health services and facilities refer to availability and
adequacy of supply, affordability, physical accessibility and socio-cultural acceptability.
Almost every district has primary, secondary and tertiary level health facilities which include
Sadar/Zila Hospital, Upazila Health complexes and at union level union health and mother
welfare centres. But the climate change impact on health will negatively increase in future.
Already some diseases are found in the Study Area which are due to salinity and high
temperature. This makes the health status of whole coastal belt population unsecured and
pushing poor people’s life to a more vulnerable position than before. During interview, some
people of the Study Area, mentioned that people suffer from various diseases like diarrhea,
fever, high blood pressure, and gastritis due to drinking of saline water. Children mainly
suffer from diarrhea and fever. The women could strongly relate different health related
problems to salinity. Cases of gastritis, heart disease and uterine cancer among the women
are on the rise due to salinity and iron contamination in water. Outsiders experienced
different health hazards like rapid hair fall, graying of hair, and constipation due to iron and
saline contaminated tube well water. Furthermore, improper storage of water, poorly
maintained tube wells, and arsenic in shallow wells pose additional threats to health.
Besides due to other climatic events like cyclone, storm surges and flood, people are
becoming disabled, and even loss of lives is occuring.
Poverty status of the Study Area
61.
Poverty can be measured in different ways. The most widely used indicators relate to
the monetary dimensions of well-being (i.e. income and consumption), but other indicators
also exist covering the non-monetary dimensions of poverty (health, education, assets, etc.).
This study uses two indicators, one measuring monetary poverty, and the other is a health
related, food security indicator. The US$1.25 per person per day poverty indicator is a widely
used measure of poverty based on incomes or consumption levels. It compares the per
capita per day income or consumption with the country-specific, purchase power parity
adjusted US$1.25 threshold value. If the value is below the threshold, the person in question
is in monetary poverty. In this study, income-based poverty is calculated by only considering
the farm-related incomes. As a result, it provides a functional indicator of farming by itself is
a viable livelihood in coastal Bangladesh.
62.
The food insecurity indicator is the calorie intake-based (kcal per capita per day)
hunger period length (i.e. the number of months in a year, when the calorie intake is less
than 1805 kcal per capita per day). The 2122 kcal per capita per day had been used as a
food poverty threshold for Bangladesh (BBS, 2010). The total household costs (excluding
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agriculture expenses) in Bangladeshi Taka (BDT) and calorie intake used in this paper are
calculated for the Study Area from the Household Income and Expenditure Survey datasets
(Table 3.4).
Table 3.4: Mean monthly expenditure of an average family in costal Bangladesh
‘Wealth-level’
Total expenditure (BDT per household per
month)

Calorie intake (kcal per capita per day)

1991

1995

2010

1 (poorest)

1617

2021

4315

2 (poor)

2176

2592

6240

3 (medium)

2519

3447

7654

4 (rich)

3290

4558

9860

5 (richest)

5359

8194

17281

1 (poorest)

1588

1621

1599

2 (poor)

2008

2028

2035

3 (medium)

2369

2323

2313

4 (rich)

2712

2523

2643

5 (richest)

3031

2935

3205

Source: Household Income and Expenditure Survey dataset of Bangladesh

63.
Official poverty indicators show a slightly higher percentage of the population living
below the absolute poverty line in the coastal zone compared to the country as a whole (52
percent vs. 49 percent), while the GDP per capita and the annual GDP growth rates in the
coastal zone are more or less similar to the national averages.
3.3

Natural Resources

3.3.1 Land resource distribution
64.
As Bangladesh is an over populated country, the per capita land resource is
infinitesimal. Inequality in land resource ownership is profound. The coastal area has the
lowest per capita land distribution in Bangladesh. Apart from this, in coastal area the
permanent cropped area is much less than from the north zone of Bangladesh. In most
districts, the amount of land permanently arable is less than that of temporarily cropped.
Besides, there are permanent fallow areas in almost every coastal district. The table below
(Table 3.5) displays the land distribution in the coastal region of Bangladesh. The data was
taken from 2011 district censuses conducted by Bangladesh Bureau of Statistics.
Table 3.5: Land distribution in coastal region of Bangladesh
Districts

Total Area

Permanent
Cropped area

Temporary
cropped area

Permanent
Fallow area

others

Chittagong

499656

30633

304051

3892

43640

Cox's Bazar

200468

12140

131159

1377

55792

Gopalganj

267167

5701

216589

1217

44879

Khulna

79514

17323

253964

0

90474

Noakhali

490825

29511

352147

1091

107167

Patuakhali

388411

22790

305077

983

60541

Source: DAE, 2011

65.
Table 4.4 shows that Chittagong has the highest land area and Khulna has the least.
In terms of permanent cropped land, Chittagong also has the highest amount of permanent
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cropped land while Gopalganj has the lowest amount of permanent cropped land. Again,
Chittagong has the highest amount of permanent fallow land which almost tantamounts to
13% of its permanent cropped land.

3.3.2 Soils of the Study Area
66.
Most of the coastal area of Bangladesh is under tidal area of GBM (Ganges
Brahmaputra Meghna) basin. This mighty channel carries a huge amount of sediment every
year. Coastal influence is also found in this area. As a result, silt loam to clay is the major
texture of this area. In beel areas, most of the soils are clay in nature.
67.
Organic matter of this area is generally low (except beel areas). Moderate organic
matter concentration is found in basin soils. Top soil reaction (pH) is mainly acidic in nature
(dry condition). Sub-surface soil reaction varies from slightly acidic to slightly alkaline; they
are more acidic in some piedmont and basin soils, and are moderately alkaline in calcareous
layers of soils formed in Ganges alluvium. During the dry season the coastal parts of tidal
and estuarine floodplains become saline to varying degrees. As a result, sulphur content is
relatively high in this area. In some areas, this scenario creates an acid sulphate condition of
soil.
68.
Natural fertility of this area is satisfactory and generally responds to fertilizer
application. But new lands are inundated every year due to change of climate. Besides,
degree of salinity increases day by day. As a result, a huge area of fertile soil is becoming
barren land. Storm surge and tropical cyclones also influence in this scenario.
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Figure 3.5: Soil salinity of coastal zone

3.3.3 Water Resource
Source of Drinking Water
69.
Deep tube wells are the major source of drinking water at coastal belt. In most of the
areas deep tube wells for drinking water are above 200 feet deep. Water in lower depth
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contains salt and Iron. In many areas people are suffering from lack of fresh drinking water.
In some areas like Chakaria upzila of Cox’s Bazar district water scarcity is severe. People
have to collect potable water from 800-1000 feet deep tube wells to avoid high salinity and
iron contamination.
70.
Areas nearer the sea like Maheshkhali have enough recharged aquifer, so drinking
water is comparatively more available for them. At Maheshkhali people can also use pond
water for drinking and household purposes because the ponds are located at higher lands
and that is why the pond water does not get contaminated with agricultural wastage. The
usual depth of tube-well is about 700-800 ft in the Kalarmarchora Union. It provides fresh
water round the year to serve the drinking and household use purpose of the community.
71.
In some cases people of the coastal zone now a days are bound to collect and
purchase drinking water from distant places. At Tungipara upazila of Gopalganj, people
spend 6000 taka as installation cost of water supply system and 200-300 taka per month for
the supply water. Even 15-20 liters water bottles are purchased by paying 30-40 taka. The
supply water also remains saline for three months of dry season.
72.
In some areas, desalination water filters are being installed by the local government.
At Chalna of Dacope upazila in Khulna district salinity remains very high for 6 months of the
year. In that area there are also several water filters for serving the local people. Ponds and
tube wells of that area are no more in usable condition. In Chalna upazila river water does
not enter into the canal in dry season whichcreates a huge shortage of water and the
problem in water availability. For this reason a water treatment plant has been installed by
the upazila parishad, the treatment plant is serving fresh water to the people of nearby seven
villages containing about 1000 people.
73.
At some places of Tungipara, Goahardanga it is found that the affluent households
have water supply connection and the poor people collect drinking water from the affluent
households, as they are not financially capable to have supply water connection. The supply
water is also of low quality, full of iron and high salinity content. Salinity remains in the water
during the dry season and in the wet season it becomes useable due to rain water and
upstream flow. Deep tube well water could not be used at some of the coastal belt as it is
also found saline and arsenic contaminated. In that case, people collect water from the
nearby water sources especially reserved pond and canals.
74.
During the field visit of Kajipara, Shitakunda, it has been observed that the stone
layer is an obstacle to collect groundwater of that region as it is just below 100 ft of the
surface. Due to expensive installation procedure, people cannot afford to install at their own
houses and they often depend on the tube wells installed by the government.
Sources of Agricultural Water
75.
Agriculture water is mainly required for irrigation purpose. In coastal zone, most of
the area is irrigated by shallow tube well (STW). Groundwater level drops after mid October,
because of rapid move out of surface water and rapid evapo-transpiration. Besides, tidal
impact is very much prominent in this area. As a result, shallow aquifers of Noakhali,
Patuakhali, Jhalokathi, Pirojpur, Barguna and Bagerhat remain saline. On an average, high
salinity is found at a depth of 60 to 100 feet below surface level. Most of the aquifers of the
coastal zone have good recharge characteristics and remain saturated almost up to ground
level during monsoon.
76.
At present, 88% agricultural lands are irrigated by STWs, where as DTW and LLP
share is 9% and 3%, respectively (BADC, 2010). But the use of STW is decreasing day by
day because of saline water intrusion in shallow aquifers. To adapt and mitigate this
25
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measure, farmers dig a deep pond or canal inside their field and store water in it. This water
is simultaneously used for both irrigation and fish cultivation.
77.
In most of the areas, farmers use pond water for the irrigation purpose. Shallow tube
wells are also being used for this. At Noakhali, they are using 400-500 feet deep tube wells
for agricultural purposes because of high salinity of that area. In the coastal area, river water
cannot be used for irrigation especially in the dry season because of high salinity
concentration.
78.
At Chakaria, Cox’s Bazar people cannot produce crops because of salt water aqua
culture for last 2-3 decades. Cultivable lands are getting diminished due to river erosion. Soil
of the area is getting highly saline through land inundation by salty water. That is why regular
cropping has become a challenge for the people; even they are not able to produce any kind
of homestead vegetables.
79.
At many places people have complained that they are facing severe problem in
agriculture due to early rain. Because of that crops have been destroyed, even farmers
those who culture salt, have fallen in a great trouble because of this.
80.
Fishermen communities are facing a lot of problems due to degradation of water
quality. The fishes which used to be found in the rivers are getting extinct now.Fishes of
sweet water like Ruhi, Boal, Koi etc are hardly found these days. In some areas, fishermen
communities are migrating out because of losing their livelihood.
Quality and Availability of water
81.
Due to salinity intrusion fresh water availability is getting hampered in the coastal
villages. Poor people cannot afford the installation cost of 800-1000 feet deep tube well. It
was seen that there are 5-10 tube wells or a single treatment plant for a community of about
500 or more people. They have to collect water by walking about 5 km each day and
standing in a long queue.
82.
It has become tough for the people not only to get drinking water but also water for
the household and regular usages because of iron contamination and salinity in the water at
the potential sources (pond, canal, tube well). In many areas, people have to collect water
from someone’s personally installed deep tube well. In most of the cases, they cannot get
the required amount of water. Each day they have to struggle with the water scarcity. Even
in some areas, people are unable to take a bath for consecutive seven days. Especially
women and children are the worst sufferer of the situation.
83.
Due to sea level rise, embankments are also getting inundated. In some areas, saline
water is getting into the locality flowing over the rubber dams. This situation makes the lives
of people more vulnerable. Due to water scarcity in agricultural production, people are
switching over to shrimp culture. For this they allow saline water to flow inside the
inhabitance and trap to cultivate shrimp and crab. This is making the land more saline and
hampering the agricultural cultivation.
84.
In Subarnachar Upazila Noakhali, there were variations in the water quality and
availability in different villages. Villages those are nearer to the Bay of Bengal have higher
availability of ground water than those away from the sea because of having more recharged
aquifers. For drinking purpose the only solution is shallow tube-well but the numbers of tubewells are quite low for the huge number of people. About 15 to 16 families have to share one
tube-well to collect drinking water. During dry season the ground water level goes very low
like 800-1000 ft and it drags iron and salinity from underground. In addition to the scarcity of
water, the quality of water is also very low. In the past, people used to drink surface water
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such as pond and canals but due to the consciousness about health hazards they have
given up this practice because the sources of surface water are getting contaminated with
the advantage of agricultural applications. The picture is more striking in more southern
districts.
85.
Sitakunda upazila, Chittagong gives a complex picture of Anthropogenic and
Environmental effect on water quality and availability. The availability of drinking water in dry
season is a big concern for the people. According to the former Chairman of local
government, there is a strong and thick stone layer just below 80 ft from the surface. So,
digging deep for collecting water is almost impossible. The local government tried several
times to set up deep tube-well but it went in vain. At individual level it is very costly to install
deep tube-well; the reasons why tube-wells shallow are the only solutions to their problem.
The water collected by shallow tube well is poor in quality due to excessive salinity and iron
contamination. Inhabitants have given an important opinion regarding the continuous
reduction of ground water; that is an anthropogenic factor is responsible behind this
reduction.
86.
At Sitakunda Upazila, there are some industries that need a huge amount of water
for their production purposes. Steel industries and cement factories extract water from
underground using powerful water pump from below 1000 ft. This huge amount of dragging
is depleting the aquifer which contains sweet water. As a result in the household levels
people are not getting necessary water to meet their drinking and household necessities.
Though buying drinking water in rural Bangladesh in anomalous because of our water
availability but in coastal region some instances were found. People in Sitakunda area are
buying drinking water in dry season. A bottle containing 15 liters of water is enough for a
family of five to six persons. Apart from this despairing story there is a bright side of the
problem. As our problems push us to invent new things and practice new scientific methods,
a good example was found in Sitakunda. There is a single family who practices the rain
water harvesting to meet the family water need in dry season. It is an ideal example of
adaptation practice against climate change. If the whole community could practice the idea it
would be a great way of solving water crisis in dry season in that area.
87.
Cox’s Bazar is also found highly vulnerable in respect of water security. The scarcity
of fresh water and underground water during dry season is severe. Climate change coupled
with anthropogenic factors has forced people to search alternative sources of water.
Sometimes people are taking adaptation measures which are detrimental to their health.
From a study in Shaharbeel Union of Chakaria upazilla in Cox’s bazaar, people especially
women do not take bath even in seven days just to save water for other purposes or
because of the lack of fresh water availability. Scarcity has pushed them to adopt this
lifestyle. Sweet water availability varies from upazila to upazila in this district; Chakaria which
is near the Matamuhuri River has the greater scarcity of drinking water than Maheshkhali.
Apparently the latter upazila has the good ground water reservation. So, in the dry season
people in this area enjoy better water supply from natural sources. In this area ponds are
good source of fresh water because these are located comparatively on high lands. In
addition to this, these sources are free from any kind of chemical contamination which
evolves from agriculture.
88.
Quality water and its availability in Khulna area is in state of vulnerability. The
situation is direr near the Sundarbans forest. People in Dakope upazila, are the worst victim
of water scarcity. In some areas of high salinity intrusion water filters are being installed by
the local government. In that area there is also several water filters for serving the local
people. Ponds and tube wells of that area are no more in usable condition. The main
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problem of Chalna upazilla is that the river water does not enter into the canal in dry season
and this creates a huge shortage of water. For this reason, a water treatment plant has been
installed by the upazilla government; this treatment plant is serving fresh water to the people
of nearby seven villages containing about 1000 people.
89.
Patuakhali is cris-crossed with the Tetulia, Lohalia, Agunmukha, Laukathi,
Andharmanik, Payra, Bura, Gouranga, Lebukhali, Pangshia rivers. They carry a big volume
of sweet water every year and provide a great source of fresh water to the people of this
region. Though surface water is abundant in this area, during dry season scarcity of water is
conspicuous and severe. The quality of ground water is more or less similar to other districts
of the southern region. High amount of Iron and salinity is inevitable but the interesting fact is
water dragged by deep tube-well is more saline than the water dragged by hand tube-well.
According to the people, they prefer deep tube-well water for fulfilling their drinking purpose.
Rain water harvesting, which is a very effective way of storing sweet water for dry season is
not being practiced here in large scale. Ponds are a good source of sweet water in dry
season which meets the needs of the people. Although salinity and iron abundance make
the water quality poor, people in this area do not buy water to serve their drinking purpose.
So, no extra cost is associated to avail drinking water for the local people but the situation is
different from a different angle. Every year thousands of tourists visit Kuakata sea beach to
enjoy its beauty. This huge number of people cannot adapt with the quality of water so to
meet the need they have to buy bottled water which is costly in this region. So, one way or
another, extra payment to get drinking water is inevitable in the present context.

3.3.4 Forestry
90.
The forestry subsector was accounted for 1.9 percent of the total GDP in 2002/2003
(MoF, 2003). In addition to traditional forest products like timber, fuel wood, pulpwood, wax
and honey, forests provide raw material for many wood-based industries. Nearly 50 percent
(7869000 hectares) of Bangladesh’s forests are in the coastal zone; they comprise both
natural forests, including the Sunderbans, and planted forests.
91.
The natural forests area include mangrove forest, mixed evergreen and deciduous
forest and mixed thickets and forest in Teknaf, Ramu, Cox’s Bazar, Ukhiya and Fatikchhari
upazilas of Cox’s Bazar and Chittagong districts. Mangrove forests play an irreplaceable role
in the life cycle (for example as breeding or nursery grounds) of economically important fish,
shrimp and crab species. The Sundarbans is the largest productive mangrove forest in the
world. It is located in the southwest corner of Bangladesh and covers 6017 square
kilometers. The total growing stock of the forest is estimated to be 10.6 million cubic meters,
of which 64 percent is Heritiera fomes. Pure Heritiera forest is decreasing at a rate of 0.17
percent per year. This indicates that the site is becoming adverse for the less salt-tolerant
Heritiera. The other mangrove forest types are also diminishing, but at a very slow rate
(Iftekhar and Islam, 2004 a,b). The principal cause of deforestation is expansion of
agricultural land. Population growth and economic pressure are two prominent factors
leading to the large-scale clearing of forests. Almost all of the mangrove forests in the vicinity
of Chittagong and Cox’s Bazar have already been cleared for other land uses like
agriculture, industrialization and for developing road networks.
92.
In 1964, the Forest Department started afforestation in coastal areas. At first, planting
was carried out to increase the mangrove shelte rbelt. In later years, plantation forestry
mainly proceeded on stretches of government land along roads under the social forestry
programme. A total of 112, 972 hectares had been planted by 2000.
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3.4

Economic Resources

3.4.1 Agriculture
93.
Agriculture is the backbone of the economy of Bangladesh. At present, almost 20%
of GDP is coming from this sector; where11.2% is directly coming from the crops (MoF,
2010). Apart from this, 44% work force is currently engaged in this sector (MoEF, 2009). In
2013, Bangladesh declared itself as a food self-sufficient country (Planning Commission,
2010). Although production of rice moves to satisfactory level but still we have to import a
huge amount of grain foods to meet up our needs. Among them wheat, soybean, spices etc
are important ones.
94.
Like in other parts of Bangladesh, coastal livelihoods are largely dependent on
agricultural crops, mainly rice; thus, agriculture predominates. Important factors affecting
land use for agriculture are flooding, physiography, soil salinity, and drainage congestion and
irrigation facilities. Agricultural land in the coastal area is limited to dry season cropping
because soil salinity is high in the dry season. Medium-high land dominates the coastal area,
followed by highland, medium-low land and lowland.
95.
The net cultivable area is 1.95 million hectares. At present, coastal regions contribute
approximately 16% of the total rice production of the country. In coastal districts rain fed
monsoon paddy is the dominant crop, covering about 70% of the total paddy cropped area.
About 60% of the paddy-cropped area is planted with local varieties adapted to poor water
management that results in water logging and salinity. The cropping intensity is 170%4 . The
coastal zone produces a relatively high proportion of pulses, oilseeds, betel nuts and leaves,
winter vegetables and potatoes. The SRDI (Soil Resources Development Institute) routinely
prepares maps identifying many different types of agricultural land uses.
96.
Within the coastal zone, three coastal districts — Gopalganj, Pirojpur and Barisal —
have a history of practicing an agricultural system called soil-less agriculture or floating
agriculture. In this system, wetlands are used mainly for vegetable production (Huq et al.,
2004; 2005).
97.
Climate change impacts are becoming more visible in recent years. As a deltaic
country, natural calamities are historically common feature of this country. But these
scenarios are more frequent in last decades (Hossain and Deb, 2010). Among them
variable rainfall, temperature increase, frequent flood events, salinity intrusion are most
common.
Crop Diversification
98.
In non sea facing areas almost all the lands, where irrigation water is available, are
under cultivation during Rabi season, where Boro holds the major share. But this scenario is
almost opposite in sea facing areas, where scarcity of irrigation water is very high. Only a
few agricultural lands, which are near to water source, are under cultivation at that time.
Wheat, chilli and potato are mainly found in non sea facing areas (Gopalganj). But this
portion is negligible in terms of total area. Now a day’s some cash crops (sun flower, betel
vine, betel nut, coconut, short duration vegetables etc) are also found in both non sea facing
and sea facing areas. Besides, special type of agricultural practice (floating agriculture) is
also found in coastal zone of Bangladesh. Mainly vegetables are grown in the levees of
floating plots.

4

Cropping intensity is the average number of crops grown on a unit of land over a period of one year.
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99.
In kharif I season (March to June) roughly more than 75% sea facing area remains
fallow in this season. Climatic events are very frequent in this time. Among these, cyclone,
storm surge and flood are common ones. As a result, farmers are not interested to grow any
crops. But in non sea facing areas both broadcasted and transplanted Aus is found. Besides,
summer vegetables, sesame and jute are also cultivated in a vast area (Khulna, Satkhira,
Jossore etc).
100. T. Aman is widely grown in both sea facing and non-sea facing areas of Bangladesh.
During this season, salinity level remains under tolerable limit and probability of occurrence
of natural calamities is relatively low. Water requirement of this crop is totally meet up by
natural precipitation (rain).
Cropping Pattern
101. Cropping pattern simply defines as the yearly sequence and spatial arrangement of
crops in a unit piece of land. In Bangladesh, most of the lands are cropped twice, where the
major cropping pattern is Fallow-T.Aman-Boro/Vegetables. But this scenario changes with
the regional variation. In coastal region of Bangladesh, major cropping pattern is FallowT.Aman-Fallow. Detail cropping pattern is described below:
102. Most of the lands of the coastal zone are medium high land to medium low land. As a
result, almost half of the lands are single cropped and around 40% land is double cropped.
Due to natural hazards (e.g. increase of salinity level, water logging, inundation of new lands
etc) 15% agricultural land remain fallow or have become unproductive. At present, cropping
intensity of coastal zone is 156%, which is much lower than the country average (190%).
103. The major cropping pattern of coastal zone is Fallow-T.Aman-Fallow (38.5% NCA)
followed by B.Aus-T.Aman-Robi crops (24.1% of NCA) and T.Aus-T.Aman-Fallow (14.1% of
NCA) (Table. 4.9). General cropping pattern of the coastal region of Bangladesh is
presented below (Table 3.6).
Table 3.6: General cropping pattern of the coastal zone of Bangladesh
Current Cropping Pattern
Kharif-II

Rabi

% of net cropped area
(NCA)

Fallow

Fallow

Boro

1.01

Fallow

T.Aman

Boro

13.7

B.Aman

B.Aman

Fallow

2.1

B.Aus

T.Aman

Fallow

1.6

Fallow

T.Aman

Fallow

38.5

Mixed B.Aus and Aman

Mixed B.Aus and Aman

Fallow

1.4

T.Aus

T.Aman

Fallow

14.1

B.Aus

Fallow

Rabi

0.5

B.Aus

T.Aman

Rabi

24.1

Mixed B.Aus and Aman

Mixed B.Aus and Aman

Rabi

2.9

Kharif-I

Total

100

Source: MoA-FAO, 2012.

3.4.2 Fisheries resources
104. Fish is the second most valuable agricultural crop in Bangladesh and its production
contributes to the livelihoods and employment of millions of people. Fish is highly nutritious,
rich in micronutrients, minerals, essential Omega3(ω3) fatty acids and one of the main
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sources of animal protein in our country that meets 60% of our dietary animal protein.
Fisheries sector contributes 3.69 percent of national GDP (Gross Domestic Product), which
is almost one-fourth (22.60 %) of country’s agricultural GDP and it also contributes 2.09% of
our nation’s foreign currency, (Bangladesh Economic Review, 2015). Annual production of
Hilsa fish is about 3.85 lakh metric tons which contributes 11% of total fish production and its
market value is about 17,000 crore tk and only Hilsa contributes 1% of national GDP (DoF,
2015).
Fish Habitat Status and Characteristics
105. Bangladesh is endowed with rich and vast fisheries resources. Due to favorable
natural conditions and geographical locations, the fisheries resources possess high potential
of increasing production. Fish production in the coastal belts take place under three broad
environments: i) inland capture fisheries, ii) inland culture fisheries, and iii) marine fisheries.
Inland capture fisheries habitat comprises rivers and estuaries, Sundarbans (water
resources in the forest), Beel (deepest part of the floodplain, often with permanent area of
water), Kaptai Lake (a man-made lake for generation of hydroelectricity), and floodplain
(seasonally inundated). Inundated floodplain area retains water for about four to five months
(mid May to mid October) and functions as breeding and grazing grounds along with
nutritional influxes for small indigenous fish species (SIS). Inland closed water bodies
comprise ponds, seasonal cultured water body, baor (ox-bow lakes formed from the dead
rivers in the south west region of the country), shrimp farms (both freshwater and saline
waters), pen and cage cultured habitat. Different cultured technologies such as traditional,
extensive and semi intensive mono and poly are used with Indian major carp, exotic carp
and other fast growing fish species in these areas. Shrimp and prawn mono culture is
common in the Khulna, Bagerhat, Satkhira and Chittagong Districts. But now, small amount
of white fish is being cultured with shrimp and prawn and that is gradually becoming popular.
106. In addition, the country has a coastal area of 118.8 lacha and a 710 km-long coast
line along the Bay of Bengal, which supports wide range of artisanal and coastal fisheries.
Further, the country has a 200 nautical mile EEZ in the Bay of Bengal. The country has
limited access to marine fisheries resources in the Bay of Bengal and only demarsal fish and
shrimp are being harvested. Other potential marine resources are yet to be exploited on
commercial scale. In 2013-2014 fiscal years, total fish production was about 3.55 million
metric ton (FRSS, 2013-14). Of this amount, 16.78% of fish was produced from the sea,
while 55.15% from the inland culture, and 28.07% from the inland capture fisheries sector.
Today, Bangladesh stands fourth and fifth position in producing freshwater captures and
culture fish respectively (FAO, 2014-15).
Fish Diversity and Composition
107. Bangladesh being a low lying deltaic country, seasonal variation in water availability
is the major factor, which generates different ecological scenarios yielding wide range of
fisheries biodiversity. Temperature, rainfall, physiographic variations in soil and different
hydrological conditions play vital roles in determining evenness and richness of species
diversity. A total of 260 species of freshwater fish is known to inhabit Bangladesh, 12 exotic
fish species, 24 freshwater prawn species, 475 marine fish species and 36 marine shrimp
species (DoF, 2015).
Fishermen Status and Livelihoods
108. About 17.8 million people which is 11% of the total population of Bangladesh, directly
or indirectly depend on fisheries and aquaculture sector for their livelihoods (DoF, 2015).
Women (1.4 million) are also engaged in the fisheries sector and 80% laborer of fish
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processing industry is women. A lot of dry fish and fish processing industry are situated in
the Chittagong, Khulna and Bagerhat districts. Two types of fishermen such as professional
and part time are seen in the coastal area and professional fishermen are fully depended on
fisheries.

3.4.3 Salt production
109. In 1960, the Bangladesh Small and Cottage Industries Corporation (BSCIC) started
to produce salt in Chittagong and Cox's Bazar districts in southeast of Bangladesh, where
salt production continues to be concentrated. Since then, land use under salt production has
been gradually increasing to meet the ever-growing demand. Salt is produced seasonally
from December to mid-May. Recently salt cultivation has also begun in the coastal belts of
Khulna and Satkhira. The following Table 3.7 represents an overall scenario of salt
production and its covered area and investors.
Table 3.7: Year wise salt production scenario
Year wise
demand

Production
target (in m
ton)

Actual
production
(in m ton)

Total
cultivated
land
(acres)

Total
cultivated
land
(acres)

Number of
salt
cultivators

2000-2001

8.91

9.00

9.91

-

51541

37293

2001-2002

8.82

9.00

7.75

-

54717

36638

2002-2003

9.00

9.20

8.10

1.00

58653

38328

2003-2004

11.44

9.50

9.70

1.00

61502

40595

2004-2005

11.44

11.50

7.82

1.00

63655

42000

2005-2006

11.44

12.00

15.75

1.53

70050

44574

2006-2007

11.44

13.00

10.65

-

70754

45000

2007-2008

12.65

13.00

12.22

-

68101

43627

2008-2009

12.98

13.20

13.72

-

71190

47460

2009-2010

13.33

13.50

17.07

-

67757

43553

Financial
year

Source: BSCIC, 2010

110. According to a survey conducted by BSCIC in 1964 there were 16,541 salt growing
units over 11,769 acres of land across the coastline of Chittagong, Noakhali, Barisal and
Khulna. Annual production of those units engaged 50854 workers generating an annual
income of 20 million taka. At present, 43,553 cultivators are engaged in 67,751 acres of land
in Cox's Bazar and Chittagong district to produce salt in solar method. Salt is contributing
about 120 million taka in the national economy every year. One to 1.5 million people of
coastal belt depends economically and socially on salt cultivation. Production of salt in solar
method depends completely on nature. If the climate is conducive the production target can
be achieved. In 2009-10, salt production was 1.7 metric tons against the target of 1.33 tons.

3.4.4 Other Economic Resources
Commercial/industrial
111. Three metropolitan areas and city corporations (Barisal, Chittagong and Khulna), 74
municipalities and a host of other urban areas are located along the coast. Chittagong is the
second largest city in Bangladesh and is the commercial capital of the country. Chittagong is
the country's main seaport. Commercial/industrial land includes areas under the Export
Processing Zone (EPZ), the industrial belt in Chittagong and Khulna, and ship-breaking
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yards on the Faujdarhat coast of Sitakunda upazila in Chittagong. Besides, another port is
developing at Patuakhali district which will create significant job opportunities.
Tourism
112. Many tourist attractions are located in the coastal zone. Tourism is still negligible, but
is gradually increasing. Cox's Bazar is the only well-developed beach town and is the most
visited, as it has both natural and cultural diversity. Kuakata beach and the Sundarbans are
other important tourist destinations. A large number of populations of the tourist spots are
involved in different types of economic activities for their life and livelihood. Hotel and Motel,
restaurant and small trading business are the main tourism related economic activities.
Besides, a number of populations are also involved in hawking, tourist guiding, local
transportation and photography as well.
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113. According to IPCC 5th assessment report, the projections indicate that, compared to
the average in the 20th century, average annual temperatures could rise by more than 2°C
over land areas in most of South Asia by the mid-21st century and exceed 3°C, up to more
than 6°C over high latitudes by the late 21st century under a high-emissions scenario (RCP
8.5). Under a low-emissions scenario (RCP 2.6), average temperatures could rise by less
than 2°C in the 21st century, except at higher latitudes, which could be up to 3°C warmer.
Oceans in subtropical and tropical regions of Asia could warm under all emissions scenarios
and would warm most at the surface.
114. According the 2nd National Communicationof Bangladesh to UNFCCC (MoEF,
2012), flood occurs in Bangladesh every year with clockwork regularity. In an average year,
20-25% of the country is inundated due to river spills and drainage congestions. Under
climate change situations, flooded area may increase by 6% by 2030s and 14% by 2050s.
Besides, salinity intrusion in coastal area will increase. A study from 2007 suggested that,
around 16% area of coastal zone is less than 5 ppt salinity in base condition (2007). By
2050, this may increase to 24%. So, there will be around 7% increases in area under 5 ppt
salinity levels.
115. Bangladesh, which is the biggest delta in the world, is situated in the head of the Bay
of Bengal. About 50% land elevation of this country is at a MSL of 7.6m. A normal flood
easily inundates about 20-30% of the area. The seasons of Bangladesh are mostly classified
as Pre-monsoon (March-May), Monsoon, (June-September) Post-Monsoon (OctoberNovember) and winter (December- February) according to the hydrological calendar. In
general, maximum summer temperatures range between 32°C and 38°C. April is the
warmest month in most parts of the country. January is the coldest month, when the average
temperature for most of the country is 10°C. Wind flow has been observed 3 km/hr in
northern and central area in the direction of north and northwest during winter. This wind has
a speed of 6 km/hr beside the coastline. The nor'hwesters at speed around 60 km/hr are
observed between the months of March to May which often bring disastrous affect in the
coastal zones.
116. Historical records show increasing trend for temperature in Bangladesh. A gradual
increase over the first three decades followed by a decrease during a period of 1980‐2009
has been found in case of rainfalls. However, it is predicted that temperature will increase
1.6°C by 2050s while precipitation will increase by 8%. In different reports, sea‐level has
been predicted to rise between 0.1m to 1.5m for different years (CEGIS 2014). In addition
with after analyzing the yearly average temperature data of fifty years it is found that the
trend line of temperature has risen a bit. That clearly indicates rise in nearly 10C temperature
within the last fifty years (1960-2012). This temperature rise is causing others natural
phenomena.
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Source: World Bank, 2013

Figure 4.1: Yearly average temperature trend line (1960-2012)
117. Although the temperature has risen slightly less than one degree over the last fifty
years, the pattern of rainfall is more or less same over the years. With fluctuation in quantity
and regular variation the rainfall is showing a normal pattern. The highest total rainfall was
recorded in 1983 which was 3100mm and the lowest total rainfall was in 1972 which was
only 1811 mm. It is noteworthy that, the average total rainfall has not changed much over
the last fifty years from 1960 to 2012. The graph below shows the total amount of rainfall
from 1960 to 2012.

Source: World Bank, 2013

Figure 4.2 : Yearly total amount of rainfall from (1960-2012)
118. The southern region has comparatively humid weather condition than rest of the
country. The warm and humid air from the Bay of Bengal flows to the inland. Summer is
comparatively longer and warmer and the rainfall is irregular. People are experiencing abrupt
rainfall in winter which causes them to lose crops. Almost every year, small to medium scale
natural calamities hit the coastal areas. Due to climate change and warmer weather the
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frequency of these incidents are increasing every year. Within last 25 years several strong
cyclones hit the coastal region and damaged lots of lives and livelihoods.

4.1.1 Temperature Analysis
119. The temperature change for the coastal zones can be observed through some
secondary data analysis of two BMD stations. The study team visited Khulna, Noakhali,
Patuakhali, Coxs Bazar, Chittagong and Gopalganj as hot spot and the temperature data
has been taken from the BMD station of Khulna and Chittagong.
120. To enrich this observation, the change of temperature is represented by focusing
comprehensively on change per century. Temperature change in Khulna station is shown in
the Figure 4.3 below. The figure shows average maximum temperature, average minimum
temperature and average temperature for 63 years (1950-2013). From the analysis it could
be stated that the average maximum temperature is increasing at a rate of 0.2°C every 100
years. On the other hand this analysis shows 0.01 °C reduction of the average minimum
temperature in 100 years.

Temperature at Khulna Station (1950-2013)
35

y = 0.002x + 27.264

33

Temperature (°C)

31

AVG Of MAX

29

y = -0.0009x + 28.413

27

AVG Of MIN

25

Yearly AVG

23

Linear (AVG Of MAX)

21

Linear (AVG Of MIN)

y = -0.0039x + 29.561

19

Linear (Yearly AVG)

17
15
1940

1950

1960

1970

1980

1990

2000

2010

2020

Figure 4.3: Average of maximum, average of minimum and average temperature trend
at Khulna station.
121.
The temperature change at the Chittagong station is shown in the Figure 4.4 below
the average; average of maximum and average of minimum temperature are plotted in the
graph and their trend lines showing the temperature change of the region. Prior to the trend
analysis it is identified that the average temperature at Chittagong has an increasing trend
and about 0.9 °C average maximum temperature is increasing at every 100 years. The
average temperature also showing an increasing trend and this indicates that in each 100
years 0.8°C average temperature is increasing.
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Temperature at Chittagong (1950-2013)
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Figure 4.4: Average of maximum, average of minimum and average temperature
trends at Chittagong station.

4.1.2 Rainfall Analysis
122. Seasonal analysis of rainfall is shown for the Bangladesh Meteorological stations. To
observe the change in rainfall analysis has been conducted through some previous studies
conducted for whole Bangladesh. One climatic station was possibly selected from each of
the hydrological regions through classifying the country in South-West, South-Central, South
East, North-West, North-Centre, North-East region. Change in rainfall for the Southern part
of the country is shown in the Table 4.1 below, as the Study Area belongs to this part.
Table 4.1: Long term seasonal variation of rainfall for selected stations
Station

Change in total rainfall (mm)
Pre-Monsoon

Monsoon

Post-Monsoon

Dry

Jessore

165.33

514.93

178.56

29.7

Barisal

44.05

2.32

15.76

-9.25

Maijdee Court

388.6

78.3

29.8

7.8

591

144

182.16

75.12

Hatiya

129.74

825.23

365.72

74.78

Average

263.74

312.96

154.40

35.63

Chittagong (Patenga)

Source: Development of National and Sub-National Climate Change Model for Long Term Water Resources
Assessment, CEGIS 2016

123. Available data has analysedin this study report to perceive the rainfall pattern at
different time of the hydrological year. Initially the rainfall data has been taken for 63 years
(1950 to 2013) and thus the analysis is conducted for two particular stations. Yearly rainfall
data of Khulna station is analyzed and shown in the Figure 4.5 below.
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Rainfall at Khulna Station (1950-2013)
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Figure 4.5: Yearly total rainfall at Khulna
124. The above figure clearly identifies an increasing trend considering yearly total rainfall
for 63 years. It illustrates that Khulna has a yearly increase in rain at a rate of 604.5
mm/year, every century. Rainfall data for this station was again observed to see the
monsoonal rain pattern. Rainfall for June, July, August and September is considered and
some of them have been plotted for better understanding.

Rainfall (mm/month)

Rainfall of June at Khulna Station (1973-2013)
900
800
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600
500
400
300
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100
0

y = -1.9232x + 367.95

Figure 4.6: Trend of rainfall of Khulna for June
125. The above Figure 4.6 exhibits a decreasing trend in the rainfall of the month of June.
This analysis is conducted taking total monthly rainfall from 1973-2013. It can also be stated
that about192 mm rainfall will be reduced in June at every 100 years.
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Rainfall of July at Khulna Station (1973-2013)
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Figure 4.7: Trend of rainfall of Khulna for July
126. The trend analysis for the same station has an increasing trend. This graph states
that about 8.6 mm rainfall will be increasing in July at every 100 year.

Rainfall of August at Khulna Station (1973-2013)
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Figure 4.8: Trend of rainfall of Khulna for August
127. A decreasing trend is observed in the total rain of August at Khulna Station. Prior to
analyzing 50 years data it is found than about 50.7 mm rainfall is decreased at every 100
years. Trend analysis for monthly rainfall data has also been done for Chittagong station.
The following figure depicts the decreasing trend in rainfall prior to observation of 50 years
monthly rainfall data.

40

Climate of the Study Area

Rainfall of July of ChittagongStation (1973-2013)
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Figure 4.9: Trend of rainfall of Chittagong for July
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Figure 4.10: Trend of rainfall of Chittagong for August
128. The above figure shows a decreasing trend which states that 23.4 mm rainfall will be
reduced during the month of August in Chittagong. Thus, this rainfall analysis specifies the
matter of reduction of monsoonal rainfall. This could affect the water and also the food
security of Bangladesh.

4.1.3 The Sea Level Rise
129. Global mean sea level rise (SLR) refers to an increase in the global volume of the
ocean. In the 20th/21st century, SLR is primarily due to thermal expansion of Upper Ocean as
it warms and the melting of small ice caps due to human-induced global warming (Church et
al., 2001). The global sea level rise does not translate into uniform rise in sea level around
the world. The relative (or local) level of the sea to the land can change for a number of
reasons and over a range of time scales.
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130.
Sea level rise scenarios produced in National Adaptation Programme of Action
(NAPA) for Bangladesh, by the year 2030, 2050 and 2100 ranges from 14 to 88 cm shown in
the Table below:
Table 4.2: Sea Level Rise scenarios in NAPA document
Year

Sea Level Rise (cm)

2030

14

2050

32

2100

88

Source: GoB, 2005

131. World Bank (2000) showed that 10 cm, 25 cm and 1 m rise in sea level by 2020,
2050 and 2100 will affect 2%, 4% and 17.5% of total land mass, respectively. As per the
review of regional projections, IPCC 2013, the sea level rise for the Bay of Bengal is
predicted to be between 0.2 to 1 m for low to high emission scenarios in 2100.
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132. Water security could be considered from the consumptive and non-consumptive
uses. The consumptive use of water is on the basis of industrial use and domestic use.
Water demand in the fisheries, navigation and ecosystems survival is the non-consumptive
requirement of water. Taking the domestic use of water as first consideration, water
availability, affordability and quality is a vital term with respect to the coastal zone of
Bangladesh. Salinity intrusion has become a serious issue for the coastal districts like
Gopalganj, Khulna, Patuakhali, Shatkhira, Bagerhat, Chittagong and Noakhali and others.
Higher value of iron and presence of Arsenic in the deep aquifers results in serious security
concerns at the Study Areas.
133. The coastal districts of Bangladesh have generally been identified as a
disadvantaged region in terms of poverty, food and water insecurity, environmental
vulnerability and limited livelihood opportunities. The southern region accounts for 27
percent of the area and 21 percent of the area of the entire country. The region has a total
39,617 sq-km area, 6.38 million households with 29.86 million people according to the data
of March 2011.
134. In several studies of CEGIS, 20 and 30 years tidal data analyses were conducted to
obtain Sea Level Rise trends. According to tidal data analysis of 20 years, the over-allrange
of sea level rise would be 5-23 mm/yr. The Ganges tidal zone, Meghna Deltaic zone and the
Chittagong coastal zone would be subsequently having 5-7 mm/yr. 9-10 mm/yr and 14-23
mm/yr of sea level rise, respectively, for the 20 year analysis. As per the 30 years trend
analysis, the Ganges Tidal, Meghna Deltaic and Chittagong Costal Zones would be having
7-8 mm/yr, 6-9 mm/yr, 11-20 mm/yr sea lever rise, respectively, with an overall range of 6-20
mm/yr. This rise could affect the water level, water quality and the coastal people, in general.
5.2

Impact on Domestic Water Security

135. Three climatic issues which are directly connected to the water security of the Study
Area have been identified. These are water salinity, precipitation pattern and sea level rise.
136. Water has shaped the lives of the people in many ways. Scarcity in dry season and
overflow in the monsoon gives double-trouble. Sweet water scarcity in dry season thwarts
the farmers from rice cultivation. The large amount of water needed for irrigation mostly
comes from underground aquifer. But the reality is the water level is very low in the coastal
regions. The scenario is more or less similar for all the coastal districts. Scarcity of drinking
water is a common phenomenon in the south. In the dry season, especially in the months of
December to April, the surface water dries out and the ground water level gets lower. So,
usual shallow tube-wells are no more useful for collecting under-ground water. In many
areas, water is available but it contains high amount of iron and salt which is not potable.

5.2.1 Availability and Affordability of Water
137. Due to salinity intrusion, high iron content, fresh water availability is getting
hampered. Ground water table depletion in dry season and unavailability of sweet water has
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become a big challenge for the resident people to avail sweet water for drinking and other
domestic purposes.
138. The coastal area of Bangladesh has water abundance but this water is not always
useable for the people of that region. Salinity intrusion caused by tidal waves has made it
difficult for the people of coastal region to use this huge amount of water. The stretched and
diverse coastal area is geographically, heterogeneous in nature. The central coastal zone
gets an abundant flow of water from the upstream during monsoon. But during the dry
season situation is almost same for all the zones in the south. The south-east and southwest get relatively less amount of water compared to the central coast from the upstream. In
dry season, situation gets worse. So, water use in drinking and household necessities along
with agriculture, is a big issue for the people in coastal area.

5.2.2 Impact on Quality of Water
139. The quality of water has a visible impact on the coastal residents and basically on
their health. Although in recent years, Bangladesh has improved much in fighting water
borne diseases, the journey is yet to finish. Due to the awareness of the people, use of
contaminated water to serve the drinking purpose has diminished and diseases like
Diarrohea and skin diseases associated with this has also decreased.
140. In the southern region, salinity and iron in drinking water is a major health threat to
the people. Drinking saline water for a longer period of time creates chronic health problems
like High Blood Pressure and Jaundice. It is people’s perception that, the percentage of
people carrying this type of health complexities is increasing for the last few years. Although
the exact number is yet to be known but it can be deduced that the problem is increasing
and steps must be taken to fight the problem. Iron in drinking water causes stomach upset
especially children, who are the worst victim of the low water quality.
141. For example, scenarios of a recently affected area are presented here to understand
the impact of climate change on quality of water. River Madhumati has been the main source
which provides sweet water from upstream round the year for the community in its vicinity.
But for the last 15-16 years, the scenario has changed. According to local people the water
quality in dry season has deteriorated much due to salinity intrusion. It is noteworthy that, the
canals which supply most of the water flow in agricultural lands are also contaminated. Once
much respected, the Madhumati is now a source of sorrow to the local people during dry
season. People’s perception has changed towards the river and they now call it “Laban Mati”
in their local language which means that the water of the river become saline. This describes
the real scenario because ‘Madhu’ means sweet and ‘Laban’ means salt. The reason behind
this is, in dry season, due to tidal force the river carries a lot of salt in the upstream. So,
salinity intrusion is a new kind of problem for the locality. The areas outside Gopalganj
Pourashava used to drink canal water in the past but due to salinity in dry season the
practice has been abandoned. The picture in pourashava area is much distressful, people
have to buy water to serve their drinking necessity in dry season that is in Bangla month
Falgun to Baishakh. It compels people to spend extra 200-300 taka per month along with
6000 taka for the installation cost to avail supply water which is supplied by the local
government. It was noticeable that the supply water is also not free from salinity and iron.
Installing Deep Tube-wells is a challenge here because of geographical characteristics of
this area. Stone layer just under 60-70 ft beneath the earth surface thwarts the installation
process. According to a local NGO who are working on food security, in some places people
are still bound to consume water from Red colored tube-wells which indicates high
contamination of arsenic. 80 percent of the children are suffering from water borne diseases.
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142. Arsenic contamination is also an addressable issue in many villages. Government
and non-government organizations earlier took some initiatives to identify the arsenic
contaminated tube-wells. Unfortunately, the number is quite high and people residing in
these places are in enormous trouble for water scarcity in terms of not only quality, but also
availability. In many areas because of drinking water shortage, people are still drinking water
from red marked tube wells which are indicated as highly arsenic contaminated. Though the
arsenic induced health hazards are decreasing in Bangladesh but in some areas it remains
as a threat still now.
Surface Water Salinity
143. The base year salinity situation analyzed for Chittagong, Coxs Bazar, Khulna,
Noakhali, Patuakhali are shown in the figure below.

Figure 5.1: Surface water salinity of five coastal districts for base year
144. In the base year it is observed that Khulna has maximum 1 ppt salinity intrusion for
about 62% area and 25% area with 5 PPT salinity. Patuakhali has a lower level of salinity,
such as 0.8% area of <1ppt and 3.4% area of <5 ppt. Noakhali has 8.3 % area of <5 ppt
salinity. This salinity situation is gradually degrading with its presence at a higher value. The
following Figure5.2 shows the projection of salinity in the year 2050, which is clearly a
threatening situation for the water security in the Study Area.
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Surface Water Salinity (%)
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Figure 5.2: Surface water salinity projection for 2050
145. Khulna has maximum possibility to hold saline surface water and even 47% of water
at <15 ppt saline. People from Noakhali will suffer from water availability and quality
associated crisis in the long run, as the possibility of having 37% of <15ppt of saline water by
2050 resides. The other places would also have more salinity intrusion in the coming years.
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Figure 5.3: Surface water salinity projection for 2050 in the coastal areas
146. Prior to a previous study(reference?) the impact on sea level rise has been assessed
for some coastal areas of Bangladesh considering two different scenarios. The salinity level
in 8-10years back was not that visible and people used to drink water from tube wells. But as
one of the consequences of the climate change, specifically the sea level rise, the ground
water is becoming more saline in both the sea facing and non sea facing villages such that in
many areas drinking water scarcity is a vital problem. People used to purchase fresh water
from distant places. The surface water salinity scenarios can be observed for the base year
and could be projected for 2050 as well from the map below. The Figure 5.4 shows, how
more surface water bodies and areas will be affected due to salinity intrusion by the year
2050.
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Figure 5.4: The surface water salinity in the coastal belt
147. High tidal flooding is another unavoidable consequence which is increasing in
frequency and adding more volume of water, causing inundation at more extent of places.
Water sources affect the people, who suffer in the coastal belt due to high tidal flooding.
Drinking water, water for household usages becomes unavailable and unreachable during
the period of flooding. Again, the increase in cyclone, and storm surge are another important
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reason behind the serious water security issue for the affected households and people
residing the disaster prone areas.
148. These days, due to climate change and certain man-made reasons, the atmospheric
components are gradually changing. Seasonal shifting with a decrease in rainfall in the
scheduled rainy season has upshot on diverse water sectors. Since dry season is having
lesser precipitation with time, it is making the water scarcity even more serious in winter.
Some portion of the hydrological year is having around 700-800 mm rainfall per month which
is causing water logging at many part of the country. Safe drinking water gets polluted and
unusable in certain regions due to water logging and even flooding.
149. The surface temperature will tend to rise along with the rise of the global mean
temperature. Through some previous studies it has been projected that, surface temperature
will be increased by1.4 to 5.8oC over the period of 1990 to 2100. The rise in surface
temperature may have an impact on the water quality as the ambient water temperature
could be affected along with the change in temperature. The change in water temperature
might have a possibility to change the aquatic species pattern at certain areas and may
hamper the fish species, zooplankton as well.
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6.1

Introduction

150. Climate change impacts on various sectors of agriculture. Rising temperature,
untimed rainfall and other climatic parameters ultimately reduce overall production. To cope
with these scenarios, farmers use their indigenous knowledge along with technical support
from Department of Agricultural Extension (DAE). Among these systems, multiple cropping,
mix cropping, integrated fish and agriculture are common ones. Impacts of climatic events
on agriculture and various conventional and indigenous practices of local farmers are
discussed below6.2

Climate Change Impact on Agriculture

151. Climate change impact is very much visible on agriculture. It affects agricultural
practice in two ways- direct and indirect. CO2, NOx, SOx and other greenhouse gases have a
direct impact on crop growth. These gases are produced by anthropogenic activities. CO2
and temperature rise has some positive impact on crop growth. Due to higher CO2,
respiration rate of plants increases; as a result crop growth (both vegetative and yield)
increases. But after a certain level of temperature rise (up to 350 on average) photosynthesis
starts to decrease. This phenomenon causes the deterioration of crop yield.
152. On the other hand, indirect impacts of climate change accounts for sea level rise,
change in ecosystem, and erratic climate change. Due to sea level rise, a vast area of land
will be inundated. If sea level rises up to 14cm, 2% area of southern zone will be inundated
within 2030. This scenario will ultimately shorten the overall rice production area and
increase in salinity of the soil. Change in local ecosystem is another indirect effect of climate
change. Many local pests and micro fauna migrate as a consequence of climate change. So,
micro organism composition of soil change which ultimately imbalance nutrient
mineralization. Uncertain and frequent climatic events are another indirect impact of climate
change. Prolonged drought event, over rainfall are after impact of this scenario.

Figure 6.1: Impact of climate change on crop growth
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153. Different climatic components have different impact on agriculture. Rainfall amount
and pattern is one of the major factors of crop production. All crops need a specific amount
of water at specific time. From the field observation, it was found that precipitation pattern
varies around 10-15 days. As a result, crop damage rate increases. It also creates water
logging and drainage congestion. It was found that 1mm increase in rainfall at vegetative,
reproductive and ripening stages decreased Aman rice production by 0.036, 0.230 and
0.292 ton respectively. Scarcity of water limits crop production. Irrigation coverage is only
56% as delivered by the Bangladesh Agriculture Development Corporation (BADC).
154. Water melon production was reduced by around 70% due to untimed rain at the
ripening stage at Noakhali.
155. Salt production faces severe hit due to untimed rainfall. Salt collection time will move
back to further 15 days if rainfall occurs in the last stage of salt drying process. As a result,
salt production amount as well as market price will be negatively affected..
156. Organic matter of the soil diminishes under high temperature. As a result, nutrient
capacity of soil decreases and more chemical fertilizer is needed. Besides this every crop
has a critical temperature at different levels of growth stage. Fluctuation of this temperature
causes a fluctuation in crop yield. It has been observed that 10C increase in maximum
temperature at vegetative, reproductive and ripening stages there will be a decrease in
Aman rice production by 2.94, 53.06 and 17.28 tons, respectively (Islam et al., 2008). With
the change in temperature (by 20C and 40C), the production loss of wheat and potato may
exceed 60% of the achievable yields (Karim, 1993).

Figure 6.2: Impact of CO2 and temperature rise on crop yield and quality
157. CO2 enrichment increases biomass production and vegetative growth. This is a
positive impact of global warming. But after a certain level (510 ppm) production starts to fall.
This factor shortens the growth duration and as a result total production reduces. Besides
this, most of the energy is lost for vegetative growth and respiration.
158. On the other hand, temperature rise in one of the major outcome of CO2 rise in
atmosphere. Temperature rise increases the respiration of plants and shorten growth
duration. Photosynthesis also drops at high temperature because of high respiration; as a
result, both amount and quality of crop deteriorate.
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159. Sea level rise is one of the major concerns of climate change. Bangladesh stands
fifth in the most vulnerable to climate change and hunger among 28 developing countries
(UNDP, 2011). Sea level rise (SLR) will lead to submergence of the low lying coastal areas.
This will affect agriculture in three ways: by salinity intrusion, by flooding, and by the
frequency of cyclone increasing and its extent of damage. These three factors affect coastal
agriculture by decreasing the productivity, unavailability of fresh water and soil degradation.
160. Sea level rise cause inundation of more area which is already reported by
scientist[Who?}. According to the Master Plan of agricultural development of southern part of
Bangladesh, around 2% area of southern region will be inundated due to 14cm SLR within
2030. Among them, sea facing districts will be affected more than non sea facing areas.
More specifically, Bagerhat, Khulna, Satkhira, Patuakhali and Barguna are the worst affected
districts during this time interval.
161. If sea level rise is up to 1 meter, normal flood waves can be expected to increase
from present 7.4 meters to 9.1 meters (Butzengeiger and Horstmann, 2004). As a result, 1517 million people will be displaced from the land inundation by sea level rise that will cost 1216% of total land area (World Bank, 2000).
162. Coastal zone of Bangladesh covers around 20% of land area and 30% of cultivable
land. At present, 93 upazillas (out of 151) of 19 coastal districts are affected by different level
of salinity. Impact of salinity is visible in two ways- soil salinity and water salinity.
163. Salinity level crossed the permissible limit of irrigation during Rabi season (post
monsoon). As a result, Rabi and Boro crops production has been reduced significantly
because these crops are totally irrigated. On the other hand, soil salinity shows a complex
scenario. Though water salinity increases day by day; degree of soil salinity decreases. In
2009, S1 to S3 land increased where S4 and S5 land decreased (detail is enclosed in
economic analysis chapter). This scenario could be an aftermath of polderization of the
coastal areas. These embankments protect soils from saline water logging and salinity
containing sediment deposition. But sometimes storm surge and tidal waves enter into these
polders and destroy crops. Among the coastal districts, Khulna, Patuakhali, Satkhira,
Bagerhat are the worst hit areas, while Gopalganj, Noakhali, Feni, Lakshmipur, Pirojpur are
the least affected areas.
164. It has been found that, 0.223 million ha land is newly affected by varying degree of
salinity during last four decades. Among them, 0.0354 million ha new land has been affected
during 2000-2009 (details in economic analysis Chapter 7).
165. Terminative energy and germination rate of most of the plants decreases due to
salinity(Rashid et al., 2004 and Ashraf et al., 2002). Farmers have to introduce newer
technologies to adapt with this problem. As a result, overall input cost increases and
agricultural fields are converted to shrimp culture ponds due to improved benefit. Rice
production in a village of Satkhira district was investigated to observe the impact of land use
and land cover (Ali, 2005). According to this study, rice production decreased by around
69% in 2003 than that of 1985. Out of the total decreased production, 77% was due to
conversion of rice field into shrimp pond and 23% was because of yield loss.
166. Flood is one of the common natural calamities of Bangladesh. It has faced some
major floods in last four decades. Among them, the floods of 1988, 1998, 2002, 2004 and
2007 were more severe than ever. These floods mostly occurred in monsoon season due to
high discharge and low drainage capacity, in combination with increased backwater effects,
would increase in the frequency of such devastating floods under climate change scenarios.
In 1988 and 1998, around 2.505 and 3.347 million tones of different crops were destroyed
due to flood, which accounts for 4000 and 66840 million taka respectively (DAE, 1999). Loss
51

Impact on Food Production

of Boro rice crop from flash floods has become a regular problem in the haor areas over the
recent years.
167. Bangladesh faces a lot of cyclones due to its geologic position. Every year,
Bangladesh experinces more than a couple of cyclones. Cyclones like SIDR and AILA
created devastating impact on agriculture of Bangladesh. During SIDR around 70% of the
Aman crop was destroyed in the affected districts. According to the estimate by Department
of Agricultural Extension of Bangladesh, the loss in rice equivalent was at 1.23 million tones,
with 535,707 tones in the four severely affected districts, 555,997 tones in badly affected 9
districts and 203,600 tones in moderately affected 17 districts of Bangladesh (FAO, 2007).
6.3

Changes in Cropping Practices in the Coastal area

168. Cropping pattern is the production of various crops of an area at a point of time
(normally a year). In Bangladesh, cropping season is mainly distributed on the basis of
hydrological time frame. There are three cropping seasons in our country, Kharif I (pre
monsoon), Kharif II (monsoon) and Rabi (post monsoon).
169. The dominant cropping pattern of coastal zone is Fallow-T.Aman-Fallow. Most of the
area of southern part of Bangladesh suffers with salinity at the Rabi period. Scarcity of
irrigation water is a major problem of this region due to increasing salinity. Uncertain and
frequent cyclone events are also responsible for both water and soil salinity. In some cases,
water over flow the embankment and inundate a vast area of land within the polder area.
Water carries a huge amount of saline sediment, which is deposited on inland agriculture
land. As a result, agricultural lands are becoming fallow lands. According to local people,
productivity dropped to one-fourth after the introduction of saline sediment inside the polder
area.
170. Under this situation, farmers of the coastal zone already took adaptive measures.
Some of these cost a bit of agricultural land, some are adjusted with the changing pattern of
climate. In non sea facing areas; floating agriculture is becoming popular day by day. This
feature is very common in Gopalganj. As low lying area, agricultural lands of Gopalganj
remain under water for at least 5/6 months. Farmers create a heave over the water surface.
Vegetables and other short duration crops are grown satisfactorily on this surface.
171. In Dacope, Khulna, “borepits” are a common feature in every agricultural land. Fish
and crop are grown simultaneously in this area. But supply of sufficient irrigation water is a
major problem of this locality. As a result, farmers dig a deep canal inside his land, which is
sufficient to store irrigation water. This canal can also be used for fish culture. Besides this,
different vegetables can also be grown over the canal by introducing a platform (Figure 6.3).
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Figure 6.3: Integrated agriculture and fish culture in Dacope, Khulna

Figure 6.4: Use of common water for integrated fish and agricultural practice
172. Irrigation water scarcity creates some other adaptive measures. Among them, use of
common water is popular in sea facing areas of Bangladesh (Figure 6.4). In Kalapara and
Latachaply, Patuakhali farmers are very conversant with this. From the field findings it has
been found that a 15 feet deep 5 ha canal is sufficient for irrigating 5 ha agricultural land in
both side of the canal. Wheat, sunflower and some vegetables are grown in this area. Fish
can also be cultured in the canal after giving sufficient irrigation water. The fallow lands are
used as permanent grazing land and sea facing area could be brought under green belt
zone to protect the shore line from different climatic hazards.
173. Polder concept is considered as one of the revolutionary theory for agricultural
extension of Bangladesh. By using this concept a vast area of land was brought under
cultivation. But GBM basin carries a huge amount of sediment every year, which ultimately
settles down on the riverbed and increases river bed elevation. In this situation, there is a
possibility of overflow of saline water to inland or protected zone. If farmers, take adaptive
measures they can control this. To make this possible earthen embankment should be
relatively lower in height to allow water during monsoon. In monsoon, most of the river water
of our country is non saline. As a result, the water carries non saline sediment which
ultimately increases crop production. At the same time, this sediment increases the overall
elevation of the embankment (Figure 6.5).
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Figure 6.5: Climate adaptive embankment for coastal zone
6.4

Impacts of Climate Change on Fisheries

174. The impacts of climate change usually affect fisheries through changes in
temperature, precipitation, evaporation, humidity, hydrology, wind direction and speed, and
extreme natural events. These variables vary with region and season and may affect the
productivity or distribution of fisheries resources in various ways such as by altering water
temperature, salinity intrusion, irregular and erratic precipitation, hydrological change of fish
habitat, and extreme natural events.
175. Erratic and irregular rainfall including temperature change will affect on gonad
development of fishes in the spawning season. The physiology and sex ratio, migration and
spawning time, abundance and diversity of fishes might change due to high water
temperature. Higher water temperature may also bring changes in productivity of marine and
freshwater ecosystem, increase invasive species, diseases and algal blooms which will lead
to reduce production of target fish species.
176. Hydrology is one of the significant variables in freshwater systems. Sea level rise,
erratic precipitation and storm surge are the main causes of salinity intrusion into the
upstream rivers, channels and all freshwater inland habitats. In Khulna district, coverage of
15ppt saline water of wetland habitats was zero in 2009 but it might cover 49% of wetland
habitats in 2050 (Data from CEGIS). Area of wetland habitats (%) with different water salinity
in 2009 and 2050 is shown in the following Figure 6.6 and Figure 6.7 respectively.
177. Changes of these hydrologic regimes of coastal regions will affect species whose life
histories require a larger scale (migratory species, big river fishes) in a different manner than
those that are limited to a small scale (endemic species, headwater species).
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Figure 6.6: Area of wetland habitats (%) with different water salinity (1ppt and 5ppt) in
2009 of the coastal region

Figure 6.7: Area of wetland habitats (%) with different water salinity (1ppt, 5ppt and
15ppt) in 2050 of the coastal region
178. Small changes in water levels will eliminate freshwater habitats, forcing fishes to use
areas devoid of their vital habitat structures; this would likely lead to decline of fish
population and may set off a cascade of new inter-specific interactions. Climate change has
both direct and indirect impacts on fish stocks that are exploited commercially and following
Table 6.1 shows the impacts of climate change on fisheries and aquaculture.
Table 6.1: Vulnerability to fisheries and aquaculture production due to changes in
climate drivers
Drivers of change

Biophysical effects

Extreme hot weather
(possible
causes:

 Increase
stratification
and
reduce mixing of water in lakes,
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Drivers of change
changes
in
air
temperature; intensity
of solar radiation and
wind speed)

Implications for fisheries and
aquaculture

Biophysical effects
reducing primary productivity
and ultimately food supplies for
fish species
 Raise metabolic rates, increase
feeding rates and growth if
water quality, dissolved oxygen
levels, and food supply are
adequate, otherwise possibly
reducing feeding and growth
 Potential for enhancing primary
productivity
 Shift in the location and size of
the potential range for a given
species

 Reduce water quality, especially
in terms of dissolved oxygen
 Changes in the range and
abundance
of
pathogens,
predators and competitors
 Invasive species introduced

 Changes in timing and success
of migrations, spawning and
peak abundance.
 Increase
stratification
and
reduce mixing of water in lakes,
reducing primary productivity
and ultimately food supplies for
fish species
 Changes in fish migration and
recruitment patterns and so in
recruitment success

Erratic and irregular
rainfall and water
availability (flooding
intensity, frequency,
seasonality,
variability)

Drought
(as
an
extreme event ‘shock’
as opposed to a

 Lower water availability for
aquaculture
 Lower water quality causing
more disease
 Increase competition with other
water users
 Alter and reduce freshwater
supplies with greater risk of
drought

 Possibly enhance fish stocks for
capture fisheries or else reduced
growth where the food supply does
not increase sufficiently in line with
temperature
 Possible benefits for aquaculture,
especially intensive and semiintensive pond systems
 Aquaculture opportunities both lost
and gained
 Potential loss of species and
alteration of species composition for
capture fisheries
 Alter stocks specially Hilsa and
species composition in capture
fisheries
 For aquaculture, alter culture
species and possibly worsen losses
to disease (and so higher operating
costs) and possibly higher capital
costs for aeration equipment or
deeper ponds
 Potential loss of species or shift in
composition for capture fisheries
 Impacts on seed availability for
aquaculture
 Reductions in fish stocks

 Alter abundance and composition of
wild stock
 Impacts on seed availability for
aquaculture
 Higher costs of maintaining pond
water levels and from stock loss
 Reduce production capacity
 Conflict with other water users
 Change of culture species

 Changes in lake and river levels
and the overall extent and
movement patterns of surface
water

 Alter distribution, composition and
abundance of fish stocks
 Fishers forced to migrate more and
expend more effort

 Lower
water
quality
availability for aquaculture
 Salinity changes

 Loss of wild and cultured stock
 Increase production costs
 Loss of opportunity as production is
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Drivers of change
gradual reduction in
water availability)

Biophysical effects
 Changes in lake water levels
and river flows

Implications for fisheries and
aquaculture
limited
 Reduce wild fish stocks, intensified
competition for fishing areas and
more migration by fisher folk

Source: Modified from World Fish Center, 2007

179. For the aforesaid adverse effects of climate change on fisheries and aquaculture,
inland capture production will be reduced while aquaculture production might be increased
due to loss of or reduced agriculture production. A number of people will get more benefits
from aquaculture if aquaculture production increases because of local fishers who do not
have free access to aquaculture. Due to change in precipitation, more droughts and floods,
there will be reduced opportunities for farming, fishing and aquaculture as part of rural
livelihood systems, damage to productive assets (fish ponds, rice fields, etc.) and force to
migrate in different towns and cities.
6.5

Overall impact on livelihood

180. From the above discussion on climate change impact on water and agricultural
sectors it is clear that climate change will put people’s lives at risk by means of accentuating
quick onset of high intensity events such as cyclones and rough sea events, storm surges,
sea level rise and salinity intrusion and floods.
181. Loss of agricultural production potential amongst the poor farmers in stressed
production systems will inflict upon higher levels of poverty. In the Study Area such adverse
effects on livelihoods are likely to be experienced. It is observed that stresses caused by
water, in terms of both quantities, quality and timing of availability will likely add burden on
the poor households towards maintaining livelihoods.
182. From a spatial distribution of adverse effects, it is found that people living in the
Southwestern region will face multiple livelihoods stresses under climate change.
Management of increasing salinity, in the wake of poorly executed water resources
management plans without adequate concerns regarding sediment management and the
dilapidated and faulty embankment system along the coastal reaches has the potential to
wreck havoc on the crop agriculture based poor households. To add to the overall livelihood
scene in the southwestern region, access to the resources of the Sundarbans and its
ecosystem health in a warmer world will perhaps play a vital role.
183. The coastal charlands in the central southern region are facing the risks of
embankment failures and subsequent saline regime; the latter will tend to reduce crop
agricultural potential. Moreover, in the absence of the Sundarbans as the natural wind
absorbing barrier, this region will also tend to face SLR and wind induced stronger and
higher surges. In the unprotected chars, livestock rearing might appear to be a high risk
business. Much will depend on how quickly mangrove greenbelts can be established and
maintained. However, the increasing frequency of rough sea event will tend to discourage
deep sea going fishermen towards maintaining their already threatened livelihoods.
184. Water scarcity in hills and along the coastal areas, especially in the southwestern
region will remain a nagging problem – particularly under saline intrusion and sea level rise.
In hills, even a moderate drought will have severe effects on currently practiced cropping
cycles, while lack of drinking water will have severe health implications.
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7.1

Economic Impact Assesment

Introduction

186. The Study Area is mainly affected by cyclone, flood and storm surge which have a
direct impact on saline intrusion in surface water as well as to soil. Due to water and soil
salinity, agricultural productions are being lost and in some areas cropping patterns are
changing as well. Change in economic aspect has also been observed due to impact of
those climate change factors in the Study Area.
7.2

Economic Impact on Food Security due to Water Salinity

187. Sectoral Share of GDP at constant prices (from 2008-09 to 2012-13) was calculated
by Bangladesh Bureau of Statistics in which contribution of employment sectors (comprisingwholesale retail and trade; transport, storage and communication; real estate, renting and
business activities; community, social and personal services; education; public
administration and defence; health and social works; electricity, gas and water supply; and
financial intermediation) were leaded by service holders (50%) followed industrial sector
(comprising- manufacturing; construction and mining and quarrying) (about 30%), agriculture
and forestry (16%) and fishing (4%). In the coastal area, majority of employed population
(about 54%) are involved in agricultural activities..This chapter identifies economic impact of
climate change on water and food security focusing on the impact of agriculture and fishery
production.

7.2.1 Impact on Surface Water
188. Both surface and ground water are affected due to climate change. If the surface
water is contaminated then the pressure on ground water may excessively increase which
may create ground water scarcity as well. Some new areas may be included in saline water
intrusion and intensity of salinity in surface water will also increase in saline prone areas.
Impact of saline water is mainly apparent in terms of irrigation where lack of irrigation
facilities may cause loss of production.5

5

Impact of water salinity can be measured by assuming that relationship between “surface water area” and
“irrigation potential” is measured by factor “S” and that “D “is the “decline in irrigate-able surface water” due to
climate change. Contamination by saline water will then reduce irrigation potential by S x D. If reduction in food
crop yield due to non-irrigation is denoted by Y, then food security is affected by SxDxY.
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Water Salinity Area (Base Year
2009)

Water Salinity Area (Forecast
Year 2050)
28

32

47

68
25
PPT(1-5)

<=PPT1

<=PPT1

PPT(1-5)

PPT(6-15)

Source: An Action Plan for Adaptation in Bangladesh Agriculture under Climate Change, 2016

Figure 7.1: Surface water salinity scenario in Base and Forecast year.
189. It is observed that intensity and area of surface water salinity will increase up to 2050
forecast year. Therefore, a huge area will be threatened by irrigation scarcity which may
create food insecurity in the Study Area and national level as well. In 2009, contamination of
PPT 6 to PPT 15 (which may consider as highly salinity) was not found in the Study Area
which will comprise highest percentage (47%) in 2050. Increasing water salinity also will
increase soil salinity if no adaptation measure is introduced.
190. It is found that water salinity below PPT1 (<=PPT1 does not hamper the irrigation
system, however irrigation is affected from more than PPT1 and irrigation is threatened
greater is the level of PPT 5 and over. According to Figure 7.2, a huge area (about 250,000
ha) of Khulna district will be contaminated by high salinity of surface water following Noakhali
and Chittagong districts in 2050. This contamination will have impact on agricultural
production by decreasing crop production due to lack of irrigation. This in turn would impact
on local and national economy in the country.

Highly contaminated surface water area
Thousands in ha

250
200
150
100
50
0

6

11

Chittagong

Cox'S Bazar

32
Khulna

Area (2009)

8

3

Noakhali

Patuakhali

Area (2050)

Source: An Action Plan for Adaptation in Bangladesh Agriculture under Climate Change, 2016

Figure 7.2: Comparison of saline contaminated surface water area in the study
districts.
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191. Increasing surface water salinity affects irrigation facilities in the Study Area. As a
result, a huge amount of land is affected by lack of irrigation. In the following graph (Figure
7.3), affected irrigated area has been estimated in 2009 and the consequences have been
forecasted for the year 2050. It is found that Irrigated area of Khulna will be highly affected
following Noakhali, Chittagong and Patuakhali in 2050.

Thousands in ha

Affected Irrigated Area due to Water Salinity
500
450
400
350
300
250
200
150
100
50
0

Year 2009
Year 2050

Chittagong Cox'S Bazar

Khulna

Noakhali Patuakhali

Source: An Action Plan for Adaptation in Bangladesh Agriculture under Climate Change, 2016

Figure 7.3: Irrigational Impact due to surface water salinity
192. In the above figure, factor (S) between surface water area and irrigation potential
area is considered 2 for all districts and the general yield (Y) Robi season crops is
considered 3.5 Ton/ha. As the additional declining area (D) is 424,440 ha, so the additional
loss of production (SxDxY) due to surface water salinity will be 2.97 Million Ton in 2050 with
the total loss of production 0.42 Million Ton in 2009.

7.2.2 Impact on Drinking Water
193. Problem of drinking water facilities is mainly found in some portion of the three
districts- Chittagong, Cox’s Bazar and Khulna. About 8% to 10% of households in
Chittagong, Cox’s Bazaar and Khulna districts face unavailability of drinking water, so they
meet their minimum demand by purchasing drinking water while other households arrange
drinking water from nearby Government and NGO’s tube-well or sharing the drinking water
sources (tube-well, pond and tap) of their neighbours. In this circumstance, a household may
have to spend BDT 70 to BDT 175 each month for meeting up the demand of drinking water
(at least 20 liter a day) in the present year 2016 (Table 8.1). The number of affected
households may increase in near future which may increase the cost of buying drinking
water as the source of drinking water supply is limited.
Table 7.1: Household bearing cost for arranging minimum demand of drinking water
Affected
HHs

Monthly cost
(tk.min.)

Monthly cost
(tk.max.)

Total Cost/month
(tk.min.)

Total
Cost/month
(tk.max.)

Chittagong

122561

70

175

8579278

21448196

Cox's Bazaar

47513

70

140

3325941

6651882

Khulna

24987

87.5

157.5

2186380

3935484

Districts

Source: BBS 2011& Field survey by CEGIS, 2016
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7.3

Economic Impact on Food Security due to Soil Salinity

194. Food security is diminished to the extent the amount of crop area is affected due to
climate change factor. In the Study Area, soil salinity is found to be the major factor of
climate change which is affecting food production. In the Study Area, coverage of “slightly
salinity area” has decreased by 525,000 ha and coverage of “strongly salinity area” has
decreased by 361,000 ha over last 36 years (Figure 7.4). This result seems to contradict
findings regarding surface water salinityas the polders constructed in the Study Area have
facilitated soil to reduce their salinity by prevention of saline water flow within the polders.
However, cyclones with storm surges have meant that saline water would enter the polder
area by over-topping the polders. Also new areas outside polders are becoming
contaminated.

Source: An Action Plan for Adaptation in Bangladesh Agriculture under Climate Change, 2016

Figure 7.4: Comparison of soil salinity area in the Study Area.
195. For identifying agriculture impact, scenarios have been developed for the year 2009
considering with and without climate change impact in the Study Area. It is presumed that
most of the ‘strongly salinity’ area may turn into ‘slightly salinity’ area over last 9 years (from
2000 to 2009) if the area is protected from saline intrusion by polders. Therefore, it found
that in overall about 10 million ton production could be lost (Figure 7.5) with a total loss of
net return about BDT 15 billion (Figure 7.6) due to impact of climate change in soil salinity.
The impact is mainly observed in terms of Boro rice and other Rabi crops. These are dry
season crops when soil salinity level becomes very high and irrigation is highly required for
cultivating those crops. In addition, Aman and Aus crops are also affected due to high
intensity of soil salinity in the Study Area. Detail of crops including cropped area, costing and
gross return is presented in the following table (Table 8.2).6

6

Impact of soil salinity can be measured by assuming that “S1” is the soil surface area changed due ti climate
change and “ Y1 “ is the decline in yield due ti salinity intrusion. Soil salinity will then affect food production by S1
x Y1.
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Table 7.2: Economic information of crops on with & without climate change scenario
in 2009
With Climate Change
Without Climate Change
Types of
Producti
Producti
crops Crop Area on (,000 Total Cost Gross Return Crop Area on (,000 Total Cost Gross Return
(,000 Ha)
(,000 BDT)
(,000 BDT)
(,000 Ha)
(,000 BDT) (,000 BDT)
Ton)
Ton)

Boro
Other
Rabi
Local
Aman
Local Aus

148

517

9,006,913

13,447,565

183

185

2,964

8,938,952

47,422,480

238

3,919 11,461,877 62,707,192

721

1,081

21,624,859 30,274,802

833

1,250 25,001,280 35,001,791

308

432

8,631,391

12,083,947

359

503

Salt

34

411

513,431

1,437,606

5

66

Total

1,396

5,405

48,715,546 104,666,401

1,618

676

11,141,794 17,585,572

10,055,548 14,077,767
82,197

230,150

6,414 57,742,696 129,602,473

Source: An Action Plan for Adaptation in Bangladesh Agriculture under Climate Change, 2016

Impact of soil salinity in agriculture production in 2009
Production in Millions ton
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Without Climate Change

Source: An Action Plan for Adaptation in Bangladesh Agriculture under Climate Change, 2016

Figure 7.5: Comparison of production with/without climate change impact in the Study
Area.
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Agriculture Impact due to Climate Change in 2009
80
Net return in Billion BDT
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Source: An Action Plan for Adaptation in Bangladesh Agriculture under Climate Change, 2016

Figure 7.6: Comparison of net returns with/without climate change impact in the Study
Area.
196. From fishery production aspect, a large area (92,422 ha) is used for shrimp culture
as soil and water of those area contain high salinity (Table 8.3). Profit from shrimp culture is
also higher compared to other fishes provided no undesirable circumstances occur. Shrimp
culture will therefore be increased in the Study Area, if salinity level and area increases with
the changing impact of climate.
Table 7.3: Area and Return from fishery sectors in the Study Area in 2009
Types of
culture/capture

Area
(ha)

Production
(Kg)

Total Cost(BDT)

Gross
Return(BDT)

Net return
(BDT)

Beel

1,264

709,000

35,450,000

106,350,000

70,900,000

Pond

50,824

109,271,600

9,834,444,000

12,019,876,000

2,185,432,000

Paddy field

8,303

11,259,000

1,069,605,000

1,238,490,000

168,885,000

Prawn

19,089

8,590,050

3,006,517,500

4,724,527,500

1,718,010,000

Shrimp

92,422

41,589,900

12,476,970,000

22,874,445,000

10,397,475,000

Total

170,638

171,419,550

26,422,986,500

40,963,688,500

14,540,702,000

Source: DoF, 2013-14

197. A scenario has been drawn comparing the combined impact of agriculture and
fishery in terms of existing situation and assuming no climate change situation. Without
climate change, overall net returns will be higher than that of the with climate change
scenario (Figure 7.7). In this case (without climate change scenario), the area of shrimp
culture is presumed as the agricultural area and return of shrimp culture of that area is
converted to agricultural return (Figure 7.6.).
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Net Return on Agriculture & Fishery in 2009 Scenario
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Figure 7.7: Comparison of net returns in existing and without climate change
situation.
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8 Conclusion and Potential Measures
198. The climate change scenarios show that the severity of climate induced hazards will
increase in future and the coastal belt of Bangladesh is more vulnerable to it. The present
study shows that water security is a nationwide problem and coastal areas are more
vulnerable. Climate induced hazards like cyclone, storm surge and sea level rise increase
salinity in the both ground and surface water which makes water availability and accessibility
difficult to the people. In the Study Area, ground water is the most preferred source of
drinking water. But in most of the areas, farmers use pond water for the irrigation purpose. In
the coastal area, river water cannot be used for irrigation especially in the dry season
because of high salinity concentration. Shallow tube wells are also being used for drinking
purpose but tube wells are found to be the source of saline and iron contaminated water
which affects drinking water security as well as the socio-economic and health condition of
the people of the Study Areas.
199. Furthermore, cyclone and sea level rise is a constant challenge and threat to water
security in the coastal districts. At the same time, inundation of tube wells and ponds due to
flood and tidal water intrusion is a big challenge for water security in the coastal areas.
These are increasing the scarcity of water in terms of its quality and quantity in the Study
Areas. This scarcity of water is affecting the agricultural sector of the coastal area which is
directly related to the food security and that will impact the socio-economic life in these
areas.
200. The impacts of existing climate variability are concentrated in areas that also have
higher concentrations of poor and socially vulnerable populations. Climate change is not
expected to shift these distributions, but just to exacerbate them. The rural poor in the
coastal region in particular, are expected to face the largest declines in per capita
consumption. In addition to the direct damage to lives and property from storm surges and
cyclones, they are also impacted by declining productivity in the Aus and Aman rice crops;
severe yield losses in the Boro crop from changes in mean rainfall; temperature and mean
shifts in the flood hydrographs, which have historically been used as a counter-cyclical
measure against severe floods, and land losses due to increased salinity brought forth by
sea level rise.
201. Given the pervasive impacts of climate-related risks, both water and agriculture
sector investments and private actions have made Bangladesh more resilient over time.
Bangladesh already has an extensive set of adaptation measures—such as early warning
systems, embankments, and shelters—in place to protect against climate risks such as
tropical cyclones/ storm surges and flooding. The climate resilience of Bangladesh also
derives from the ways households and business and society have adapted to climate risks.
These include, for instance, the adoption of counter-cyclical cropping patterns immediately
following severe floods, and the shift toward cyclone-resistant housing with rising incomes
and migration of population and economic activity away from higher risk coastal areas.
Impact on food security is found to occur through changes in surface water salinity
and soil salinity. Conceptually these have been visualized as:
i.

Impact of water salinity can be measured by assuming that relationship between
“surface water area” and “irrigation potential” is measured by factor “S” and that “D’’
is the “decline in irrigate-able surface water” due to climate change. Contamination
by saline water will then reduce irrigation potential by S x D. If reduction in food crop
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yield due to non-irrigation is denoted by Y, then food security is affected by SxDxY
which will be accounted at 2,971,078 Ton in 2050.
ii.

Impact of soil salinity can be measured by assuming that “S1” is the soil surface area
changed due to climate change and “Y1 “is the decline in yield due to salinity
intrusion. Soil salinity will then affect food production by S1 x Y1 and a total of
1,354,478 ton crop production could be increased in 2009 however production of salt
could deteriorate at 344,987 Ton.

202. From both of these concepts it has identified that climate change negatively impacts
the food security of the Study Area and it may create the situation more vulnerable if any
appropriate measures cannot be introduced for adapting with the situation. As there were
limitations of quantitative data with respect to climate change impact so the scenario have
been conceptualized by analyzing qualitative data which shows that climate change
positively impacts shrimp and salt culture. However, all other agriculture and fishery
products were been negatively impacted
Adaptation strategies:
203. Some potential measures to cope with the environmental changes and climate
change consequences are often required to balance the system. The upbringing factors that
are creating water a more scarce resource to the people; need to be taken care on priority
basis. Some? mitigation or resilience actions is highly required at this regard


The weather forecasting has already been strengthened by the Bangladesh
Meteorological Department (BMD). To mitigate the suffering of the people, attempts
have been made to enforce the early warning system including cyclone these days’
people are getting more help due to the early warning system, timely publicity,
mobilization and actions taken effectively to reduce loss of life and damage to
properties.



Killas (raised earthen mound) and cyclone shelter could be made effective in order to
bring more population and property exposed to cyclone-induced hazards along with
the expunction of the risk zones.



In order to reduce the threats of salinity increase, especially during dry season, the
increase in fresh water flow through the upstream river such as Gorai is one of the
physical adaptations could possibly be taken. Through a previous study[Ref?}
conducted by IWM it is recommended that about 200 cusec water should be allowed
to flow through the Gorai River, particularly during April. Dredging at the Gorai off
take or diversion from Ganges Barrage could be a strong adaptive measure to
increase fresh water flow through the Gorai.



Mangroves play a vital role to trap and stabilize sediment and reduce the risk offshore line erosion. With their aptitude to disperse the wave energy, mangroves also
reduce wave height. Thus, they function as natural barrier against tidal and ocean
influences by means of their large root –system and standing crop. Afforestation is a
significant way to guard the coastal belt from the impending impacts of future.



Raising of agricultural land, embankment construction to protect salinity intrusion,
fresh water reserve ponds, desalination treatment plant, and purchasing of water
from nearby sweet water available villages, are the basic adaptation steps that are
practiced to resolve salinity intrusion associated water security. More desalination
technologies should be adopted and taken care by the Government and non
government institutions to secure safe drinking water in the localities on priority basis.
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Annex A

Annex A: Checklist for Primary Data Collection
উপকূলীয় অ েল জল ও খাদ িনরাপ ার উপর জলবায়ু পিরবতেনর ভাব এবং এর অথৈনিতক ভাব িন পন
প
১. আপনােদর ও আপনােদর এলাকার বসতবািড়র ধরণ:
বািড়র ধরণ
বতমান (সংখ া)

অংশ হনকারী

লাকালয়/ াম

১০ বৎসর পূেব (সংখ া)

বতমান (সংখ া)

১০ বৎসর পূেব (সংখ া)

পাকা
অধ পাকা
কাঁচা
ঝুপিড়
২. আপনােদর এলাকায় জনগেনর জিমর মািলকানার ধরন (%)
জিমর পিরমাণ (একর)
১.

ভূিমহীন (০.০০-০.৪৯)

২.

াি ক (০.৫০-১.৪৯)

৩.

ছাট (১.৫০-২.৪৯)

৪.

মাঝাির (২.৫০-৭.৪৯)

৫.

বড় (৭.৫০+ )

৩. আপনােদর এলাকায় পািনর উৎস িক?
উৎস
ভূ-উপিরি ত (খাল ,নদী ,পুকুর)
ভূ-তল (নলকূপ গভীর ,নলকূপ অগভীর)

বতমান (%)

গৃহ ািল
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৪. ব বহারঃ গৃহ ািল
উৎস
কত বছর
ধের ব বহার
করেছন

ণগত
মা া(কম/মাঝারী/ বশী)

সমস া

পিরমাণগত
মা া(কম/মাঝারী/ বশী)

কত বছর ধের
এ সমস া দখা
িদেয়েছ?

বছেরর কান সমেয় এ সমস া
কট হয় এবং কতিদন থােক?

পিরমাণগত
মা া(কম/মাঝারী/ বশী)

কত বছর ধের
এ সমস া দখা
িদেয়েছ?

বছেরর কান সমেয় এ সমস া
কট হয় এবং কতিদন থােক?

ভূ উপিরি ত,নদী ,পুকুর)
সচ,খাল
(পা

ভূ তল অগভীর)
,নলকূপ
গভীর
,নলকূপ)
৫. ব বহারঃ কৃিষ
উৎস
কত বছর
ধের ব বহার
করেছন

ণগত
মা া(কম/মাঝারী/ বশী)

সমস া

ভূ উপিরি ত,নদী ,পুকুর)
সচ,খাল
(পা

ভূ তল -
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অগভীর)
নলকূপ ,
গভীর
,নলকূপ)
৬. এই সমস া িনরসেনর জন আপনারা িক ধরেণর ব ব া হণ কেরেছন? (পির
৬.১ গৃহ ািল কােজ ব ব ত পািনর
প িত

ে ব ব াঃ

প িতিট িক?

করণ, নতুন কান উৎস)
পির

কৃত পািনর পিরমাণ(িলটার)

খরচ আেছ িক না?

খরেচর পিরমাণ
(টাকা)

ানীয় প িত
আধুিনক প িত
৭. িতিদন গেড় িক পিরমান পািন পািরবািরক কােজ ব ব ত হয়?
৭.১ পযা তা(মা া):
৭.২ সামথ ্(%):
৮. িতিদন গেড় িক পিরমান পািন কৃিষ কােজ ব ব ত হয়?
৮.১ পযা তা(মা া):
৮.২ সামথ ্(%):
৯. আপনােদর এলাকায় িবগত ১০ বছের িক িক বড় ধরেণর েযাগ হেয়েছ?
১০. সা িতক (িসডর, আইলা, নািগস) ঘূিণঝড় বা জেলা ােসর ফেল পািনর মােনর িক কান পিরবতন হেয়েছ?
১০.১ পিরবতন হেল তা পািনর সংকেট কমন ভূিমকা ফেলেছ?
১১. এই এলাকায় ধান কৃিষ ফসল িক িক?
সময়
রিব(অ হায়ণ- চ )
বতমান
১০ বছর পূেব
১২. কৃিষ জিমেত িবঘা িত উৎপাদন কত? (১ িবঘা সমান কত শতাংশ)

খিরফ-১ ( চ - াবণ)
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খিরফ-২ ( াবণ- অ হায়ণ)
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সময়
বতমান

রিব(অ হায়ণ- চ )

খিরফ-১ ( চ - াবণ)

খিরফ-২ ( াবণ- অ হায়ণ)

১০ বছর পূেব

১৩. গত দশ বছের কৃিষ জিমর িক ধরেণর পিরবতন হেয়েছ?
সময়
এক ফসলী জিমর পিরমাণ (%)
বতমান

ই ফসলী জিমর পিরমাণ(%)

১০ বছর পূেব
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িতন ফসলী জিমর পিরমাণ (%)
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১৪. াকৃিতক েযােগর কারেণ ফসল উৎপাদেন আপনােদর এলাকায় িক ধরেণর সমস া সৃি হয়?
লবনা তা
ঘূিণঝড় ও জেলা াস
জলাব তা
বন া
১৫. গত দশ বছের াকৃিতক কারেণ কতবার কৃিষ উৎপাদেন বড় িতর স ুিখন হেয়েছন?
১৬. িক পিরমান ফসেলর িত হেয়েছ?
১৭. কৃিষ উৎপাদেন আপনারা িক ধরেণর যুি ব বহার করেছন?
যুি
১০ বছর পূেব খরচ সহ
কষণ প িত
ফসেলর জাত ( লাকজ, হাইি ড, HYV)
ধান েয়াগ (অ/ জব সার, কীটনাশক)
সচ
১৮. গত ১০ বছের সচ কােজ পািনর চািহদা িক বেড়েছ নািক কেমেছ?
১৯. গভীর নলকূপ/ বাহমান পািন ছাড়া িবক
১৯.১. িবক

বতমােন খরচ সহ

কান প িতেত সচ কাজ চালান িক না (বৃি র পািন সংর ণ)?

প িত ব বহার করায় উৎপাদন িক বাড়েছ না কমেছ?
 িক পিরমান বাড়েছ:
 িক পিরমান কমেছ:

২০. পািনর সংকট মাকািবলায় কৃষকেদর কান ধরেণর িশ ণ দওয়া হয় িক?
িশ ণ
হ াঁ
না
২১. কৃিষর সংকট দূরীকরেণ অপনােদর মতামত

ধরণ

কাযকািরতা

২২. আপনারা িদেন (২৪ ঘ ায়) কতেবলা খাবার খেয় থােকন?
(ক) একেবলা (খ) ইেবলা (গ) িতনেবলা (ঘ) অন ান (1. িতনেবলার অিধক, 2. না খেয় থাকা)
২৩. আপনার এলাকায় কত ভাগ লাক িদেন (২৪ ঘ ায়)(ক) িতনেবলা খায়(%)
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(খ) িতনেবলার কম খায়(%)
২৪. সারা বছরই একই হাের খেত পান িক না?
২৫. না পেল বছেরর কান মােস খাদ সমস া/ঘাটিত দখা দয়?
২৬. বছের কত িদন ধের এই খাদ ঘাটিত চলেত থােক?
২৭. পশাজীিব
পশা

িণর আয় ও ব েয়র িববরণ (মািসক)
পশাজীিবর সংখ া

আয়

বয়

কৃিষ
মৎস জীিব
ু ব বসায়ী
২৮. িমক ণীর মজুিরর িববরণ:
ধরণ
কৃিষ
অ-কৃিষ
২৯. আপনােদর এলাকায় কান ধরেণর রােগর েকাপ বিশ পিরলি ত হয়?
সময়
ী /বষা
বতমান
১০ বছর পূেব
৩০. কান বয়স ও িলে র মানুষ বিশ আ া হয়?
িল
বয়স
মিহলা (>১৮)
পু ষ (>১৮)
িশ (<৫)
িশ (৫- <১৮)
৩১. আপনারা সাধারনত কাথায় িচিকৎসা হণ কেরন?

মজুির ( দিনক)

শীত

রাগ

৩২. েয়াজনীয় ও পযা িচিকৎসার সুব ব া/ ক আেছ িকনা? কাথায়?
৩৩. আপনারা িচিকৎসা ব য় বহেন কতটুকু স ম?
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১. ধান কৃিষ ফসলঃ
২. ফসেলর িত

তা

৩. ফসল িত হওয়ার কারণ
৪. গত ১০ বছের ফসেলর িত তার মা া
৫. ধান েয়াগ

৬. হ র িত ফসল উৎপাদন
৭. ১০ বছের ১ ফসলী থেক ২ ফসলীেত পা িরত জিমর পিরমাণ

প : কৃিষ
বতমান:
১০ বছর আেগ:
20..:
20..:

বতমান

সারঃ
কীটনাশকঃ
বছর সারঃ
কীটনাশকঃ

১০
আেগঃ
বতমানঃ
১০ বছর পূেবঃ

৮. ১০ বছের ২ ফসলী থেক ১ ফসলীেত পা িরত জিমর পিরমাণ
৯. সচ কােজর জন ব ব ত পািনর উৎস
১০. সচ কােজ পািনর চািহদা
১১. সেচর পািনর াপ তা
১২. সেচর পািনর দাম
১৩. বা গাছপালা ও ফসল
১৪. বা ফসল ারা পুি র চািহদা পূরণ
১৫. ধান গবািদপ

বতমান:
১০ বছর আেগ:
বতমান:
১০ বছর আেগ:
বতমান:
১০ বছর আেগ:
বতমান:
১০ বছর আেগ:
বতমান:
১০ বছর আেগ:
বতমান:
১০ বছর আেগ:
বতমান:
১০ বছর আেগ:
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১৬. ধান মােছর কার (চাষ ও অহরণ)
১৭. মাছ চােষ ব ব ত জায়গার পিরমাণ
১৮. মাছ উৎপাদন পিরবতেনর কারণ পশা
১৯. এলাকার ধান পশা (%)
২০. কৃষক এবং জেলর সংখ া (শতকরা িহেসেব)

বতমান:
১০ বছর আেগ:
বতমান:
১০ বছর আেগ:
বতমান: ১
২
৩
৪
১০ বছর আেগ: ১
২
৩
বতমান:
১০ বছর আেগ:
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১.পািনর ধান উৎস
২. পািন সংকট

প : পািন
বতমান:
১০ বছর আেগ:
বতমানঃ
১০ বছর আেগঃ

৩. পািন সংকেটর কারণ
৪. ১০ বছর সমেয়র মােঝ পািন সংকট
৫. বছেরর কান সমেয় পািন সংকট বল আকার ধারণ কের?
৬. পািন সংকট মাকািবলায় িক ধরেণর ব ব া হণ করা হয়?
৭. ভূপৃ

পািনর মান কমন?

৮. ভূগভ পািনর মান কমন?
৯. সচ কােজ ব ব ত পািনর মান কমন?
১০. পািনবািহত রােগর েকাপ কমন?
১১. পািন সং া

রাগ েলা ারা কারা বিশ আ া হয়?

বতমানঃ
১০ বছর আেগঃ
বতমানঃ
১০ বছর আেগঃ
বতমানঃ
১০ বছর আেগঃ
বতমানঃ
১০ বছর আেগঃ
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Photographs
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