
 

 

ARTISAN FISHERS’ PERCEPTIONS OF, AND ADAPTATION TO, 

CLIMATE CHANGE IN THE SOUTHEAST COAST OF BANGLADESH 

 

 

 

 

 

 

ZAHEED HASAN 

B.B.A (Management), The University of Madras, India, M.B.A (International Business), 

Maastricht School of Management, Netherlands,  M.Sc. (Management of Natural 

Resources and Sustainable Agriculture), Norwegian University of Life Sciences, Norway 

 

 

 

 

Thesis submitted for the Degree of Doctor of Philosophy 

Department of Geography, Environment and Population 

School of Social Sciences, 

Faculty of Arts, 

THE UNIVERSITY OF ADELAIDE 

October 2015



i 

 

TABLE OF CONTENTS 

TABLE OF CONTENTS ....................................................................................................... i 

LIST OF TABLES .............................................................................................................. vii 

LIST OF FIGURES .............................................................................................................. x 

LIST OF PLATES .............................................................................................................. xii 

ABSTRACT ...................................................................................................................... xiv 

DECLARATION ................................................................................................................ xv 

ACKNOWLEDGEMENTS................................................................................................ xvi 

ABBREVIATIONS .......................................................................................................... xvii 

 

CHAPTER 1: INTRODUCTORY BACKGROUND AND STATEMENT OF THE 

PROBLEM .......................................................................................................................... 1 

1. 1 Introduction .................................................................................................................... 1 

1.2 Research aims and objectives .......................................................................................... 3 

1.3 Study context .................................................................................................................. 4 

1.4 Small-scale marine fisheries in Bangladesh ..................................................................... 5 

1.5 Disasters in Bangladesh ................................................................................................. 10 

1.6 Climate change and Bangladesh .................................................................................... 13 

1.7 Vulnerability and climate change adaptation in Bangladesh ........................................... 16 

1.8 Climate change and governance of coastal Bangladesh .................................................. 17 

1.8.1 Key policies and institutes for climate change ..................................................... 17 

1.8.2 Key regulations for the marine fisheries sector .................................................... 18 

1.9 Research motivation ...................................................................................................... 21 



ii 

 

1.9.1 Climate change impacts and projections: the adaptation challenges ..................... 21 

1.9.2 Limitations of policy ........................................................................................... 22 

1.9.3 Importance of local risk perceptions for adaptation policy development .............. 23 

1.10 Thesis structure ........................................................................................................... 24 

1.11 Conclusion .................................................................................................................. 25 

 

CHAPTER 2: RISK PERCEPTIONS, VULNERABILITY AND ADAPTATION TO 

CLIMATE CHANGE: LITERATURE REVIEW ........................................................... 27 

2.1 Introduction ................................................................................................................... 27 

2.2 Climate change and vulnerability................................................................................... 27 

2.3 Climate change adaptation ............................................................................................. 41 

2.4 Risk perception and adaptation ...................................................................................... 44 

2.4.1 Dimensions of public risk perceptions of climate change ..................................... 47 

2.5 Perceptions of climate change in Bangladesh ................................................................. 56 

2.6 Conclusions ................................................................................................................... 58 

 

CHAPTER 3: RESEARCH METHODOLOGY ............................................................. 60 

3.1 Introduction ................................................................................................................... 60 

3.2 Mixed method research approaches ............................................................................... 60 

3.3 Stage 1: Development of the research approach ............................................................. 68 

3.3.1 Literature review ................................................................................................. 68 

3.3.2 Pilot study ........................................................................................................... 69 

3.3.3 Study areas .......................................................................................................... 71 



iii 

 

3.3.3.1 Chittagong ........................................................................................................ 72 

3.3.3.2 Chakaria ........................................................................................................... 73 

3.4 Stage 2: Gathering and analysing empirical evidences ................................................... 76 

3.4.1 Data collection .................................................................................................... 76 

3.4.2 The questionnaire ................................................................................................ 77 

3.4.3 Sampling procedures ........................................................................................... 80 

3.4.4 Applying the interviews with a structured questionnaire ...................................... 80 

3.4.5 Group discussions and in-depth interviews .......................................................... 83 

3.4.6 Participant observation ........................................................................................ 84 

3.4.7 Other data sources ............................................................................................... 85 

3.4.7.1 Previous literature............................................................................................. 85 

3.6 Data validity, analysis and presentation ......................................................................... 86 

3.6.1 Validity – Qualitative data ................................................................................... 87 

3.6.2 Data analysis and presentation ............................................................................. 88 

3.7 Socio-cultural and demographic profile of the survey respondents ................................. 89 

3.7.1 Socio-cultural context .......................................................................................... 89 

3.7.2 Demographic profile ............................................................................................ 92 

3.8 Research constraints ...................................................................................................... 95 

3.9 Conclusion .................................................................................................................... 96 

 



iv 

 

CHAPTER 4: OVERVIEW ON CLIMATE VARIABILITY, DISASTERS AND 

MANAGEMENT ISSUES IN COASTAL BANGLADESH............................................ 97 

4.1 Introduction ................................................................................................................... 97 

4.2. Trends in cyclones and storm surges ............................................................................. 97 

4.3 Floods ......................................................................................................................... 102 

4.4 Rainfall trends ............................................................................................................. 104 

4.5 Temperature trends ...................................................................................................... 110 

4.6 Coastal vulnerabilities: Socio economic and institutional context ................................ 111 

4.6.1 Geo-social context ............................................................................................. 111 

4.6.2 Coastal and marine pollution ............................................................................. 113 

4.6.3 Impacts of the shrimp industry........................................................................... 113 

4.6.4 Governance issues ............................................................................................. 115 

4.7 Vulnerability of marine fishers .................................................................................... 115 

4.8 Government’s climate change policies and strategies ................................................... 116 

4.9 Conclusion .................................................................................................................. 117 

 

CHAPTER 5: SMALL-SCALE FISHERS’ PERCEPTIONS OF CLIMATE CHANGE

 ......................................................................................................................................... 119 

5.1 Introduction ................................................................................................................. 119 

5.2 Relative importance of environment and climate change ............................................. 119 

5.3 Knowledge of climate change ...................................................................................... 124 

5.4 Concern about climate change ..................................................................................... 127 

5.5 Threats ........................................................................................................................ 130 



v 

 

5.5.1 Immediate threats .............................................................................................. 130 

5.5.2 Future threats .................................................................................................... 137 

5.5.3 Community specific threats ............................................................................... 139 

5.6 Sources of information on climate change ................................................................... 145 

5.7 Conclusion .................................................................................................................. 146 

 

CHAPTER 6: ADAPTATION TO CLIMATE CHANGE ............................................ 148 

6.1 Introduction ................................................................................................................. 148 

6.2 Local disasters and adaptation strategies ...................................................................... 148 

6.3 Perceptions of adaptation preferences .......................................................................... 151 

6.4 Attitude towards adaptation ......................................................................................... 156 

6.5 Attitudes to climate change risk management .............................................................. 158 

6.6 Conclusion .................................................................................................................. 160 

 

CHAPTER 7: PERCEPTION OF CLIMATE CHANGE: CULTURAL DIMENSIONS

 ......................................................................................................................................... 161 

7.1 Introduction ................................................................................................................. 161 

7.2 Community perceptions on climate change, disaster risks and vulnerability type ......... 162 

7.3 Perceived causes of climate change and disasters......................................................... 170 

7.4 Impacts of various climatic events on the fish catch ..................................................... 176 

7.5 Climate change information and response strategy ...................................................... 177 

7.5.1 Observations and indigenous knowledge ........................................................... 177 

7.5.2 Formal sources .................................................................................................. 182 



vi 

 

7.6 Responsibility and trust ............................................................................................... 184 

7.7 Conclusion .................................................................................................................. 187 

 

CHAPTER 8: CONCLUSION AND RECOMMENDATIONS .................................... 189 

8.1 Introduction ................................................................................................................. 189 

8.2 Major findings ............................................................................................................. 190 

8.2.1 Community understanding and knowledge about climate change ....................... 190 

8.2.2 Adaptation to climate change............................................................................. 196 

8.2.3 Differences in scientific and community conception of climate change .............. 200 

8.3 Recommendations ....................................................................................................... 202 

8.3.1 Challenges of community perception research ................................................... 202 

8.3.2 Communication and community engagement .................................................... 202 

8.4 Future research ............................................................................................................ 204 

8.5 Conclusion .................................................................................................................. 206 

 

APPENDICES ................................................................................................................. 209 

Appendix 1: Ethical approval ............................................................................................ 209 

Appendix 2: Survey questionnaire ..................................................................................... 211 

 

BIBLIOGRAPHY ........................................................................................................... 218 

 

 

 



vii 

 

LIST OF TABLES 

Table 1.1: Sector-wise annual fish production of Bangladesh (2012-2013) ............................ 6 

Table 1.2: Annual fish production (2011-2012) ..................................................................... 7 

Table 1.3: Key legislations and government agencies responsible for law enforcement in 

coastal Bangladesh .............................................................................................................. 21 

Table 2.1: Scientific conception of climate change .............................................................. 29 

Table 2.2: Social vulnerability concepts and metrics in the context of disasters and climate 

change................................................................................................................................. 40 

Table 2.3: Psychological Barriers to Climate Change Mitigation and Adaptation ................ 50 

Table 2.4: Influencing factors for public perceptions about environment and climate change

 ........................................................................................................................................... 55 

Table 3.1: Reasons for conducting the pilot study ................................................................ 70 

Table 3.2: Ward and selected unions in the Chittagong district ............................................ 73 

Table 3.3: Unions and selected areas in Cox’s Bazar district, Chakaria upzilla .................... 75 

Table 3.4: Details of group discussions and in-depth interviews .......................................... 84 

Table 3.5: Fishing by season and traditional fishing calendar .............................................. 92 

Table 3.6: Demographic profile of the survey respondents .................................................. 93 

Table 4.1: List of major cyclones in coastal Bangladesh in-between 1960 and 2009 ............ 99 

Table 4.2:  Annual mean rainfall and rainy days in Chittagong and Cox’s Bazar during the 

period 1980 and 2011 ........................................................................................................ 105 



viii 

 

Table 4.3: Seasonal mean rainfall and rainy days in Chittagong and Cox’s Bazar during the 

period 1980 and 2011 ........................................................................................................ 105 

Table 4.4: Seasonal and annual trends of precipitation in Chittagong and Cox’s Bazar during 

the period 1980 and 2011 .................................................................................................. 107 

Table 4.5: Seasonal and annual trends in rainy days in Chittagong and Cox’s Bazar during 

1980 and 2011 ................................................................................................................... 107 

Table 4.6: Seasonal and annual trends in light rainfall days (1- 10mm/day) in Chittagong and 

Cox’ Bazar between 1980 and 2011 .................................................................................. 108 

Table 4.7 Seasonal and annual trends in moderate rainfall days (11-20mm/day) in Chittagong 

and Cox’ Bazar between 1980 and 2011 ............................................................................ 109 

Table 4.8: Seasonal and annual trends in heavy rainfall days (>20mm/days) in Chittagong 

and Cox’s Bazar between 1980 and 2011 .......................................................................... 109 

Table 4.9: Seasonal and annual trends in temperature in Chittagong and Cox’s Bazar between 

1980 and 2011 ................................................................................................................... 111 

Table 4.10: Outline of the Bangladesh climate change strategy paper outline adaptation 

policy and programs especially for the fishing sector……………………………………... 117 

Table 5.1:  Categories for respondents’ perceptions on critical challenges in the fishing 

community ........................................................................................................................ 120 

Table 5.2: Social, economic and environmental concerns of the fishing communities in 

Chittagong and Chakaria ................................................................................................... 122 

Table 5.3: Survey respondents perceived causes of climate change by area ....................... 127 

Table 5.4: Selected responses by respondents relating to observed climate change in the last 5 

to 10 years ......................................................................................................................... 137 

Table 5.5: Fishers’ perceptions of climate change threats in the next 10-15 years by area .. 138 



ix 

 

Table 5.6: Survey respondents perceived trusted source(s) of information about climate 

change by area .................................................................................................................. 146 

Table 6.1: Adaptation strategies of survey respondents to extreme climatic events ............ 149 

Table 6.2: Category and explanation of respondents’ perceptions on adaptation preferences

 ......................................................................................................................................... 152 

Table 6.3: Respondents perceptions about adaptation preferences in Chittagong and Chakaria

 ......................................................................................................................................... 153 

Table 6.4: Perception of survey respondents to climate change risk management by study area

 ......................................................................................................................................... 159 

Table 7.1: Impacts of various climatic events on the fish catch .......................................... 176 

Table 7.2: Natural signs before floods and cyclones .......................................................... 181 

Table 8.1: Summary of themes in community perceptions of climate change..................... 195 

Table 8.2: Experts and community understandings of climate change and knowledge gaps 201 

 

 

 

 

 

 

 

 



x 

 

LIST OF FIGURES 

Figure 1.1:  Climate Change Vulnerability Index 2014 .......................................................... 2 

Figure 1.2:  Flood prone areas in Bangladesh ...................................................................... 11 

Figure 1.3: Cyclone track of Bangladesh (1909-2009) ......................................................... 11 

Figure 1.4: Map of disaster prone coastal Bangladesh ......................................................... 13 

Figure 1.5: Key messages from the fifth assessment report for Bangladesh and South Asia . 14 

Figure 2.1: Framework depicting two interpretations of vulnerability to climate change: 

Outcome vulnerability and Contextual vulnerability ............................................................ 33 

Figure 2.2: Relationship between vulnerability, adaptation and adaptive capacity................ 34 

Figure 2.3: Adaptation Action Cycle framework shows key questions for guiding systematic 

assessment of the decision-making processes and the link between Incremental Adaptation 

Cycle and Transformational Adaptation Cycle .................................................................... 43 

Figure 3.1: Monomethod and mixed-model design .............................................................. 63 

Figure 3.2: Mixed method design matrix with mixed-method research ................................ 63 

Figure 3.3: Model of research design, data collection and analysis method of this study ...... 65 

Figure 3.4: Mixed method approach to understand public perceptions and scepticism about 

climate change .................................................................................................................... 68 

Figure 3.5: Location of the case study areas in Chittagong .................................................. 73 

Figure 3.6: Map of Chakaria upzilla .................................................................................... 74 

Figure 3.7: Example of question types in the questionnaire ................................................. 79 

Figure 5.1: Survey respondents knowledge on the local environment by age ..................... 126 



xi 

 

Figure 5.2: Survey respondents worried about climate change by area ............................... 128 

Figure 5.3: Respondents level of worry about climate change by income group................. 129 

Figure 5.4: Survey respondents perception about climate change effects and timing by area

 ......................................................................................................................................... 130 

Figure 5.5 : Survey respondents perception about the increased frequency of disasters by area    

 ......................................................................................................................................... 131 

Figure 5.6: Survey respondents perception about sea level rise by area .............................. 132 

Figure 5.7 : Survey respondents perception of rainfall by area ........................................... 134 

Figure 5.8 Survey respondents perception about changes in rainfall patterns by age………135 

Figure 5.9: Survey respondents perception of temperature by area..................................... 136 

Figure 5.10: Survey respondents concern about rough sea by age ...................................... 141 

Figure 5.11: Survey respondents concern about salinity of the seawater by age ................. 143 

Figure 5.12: Survey respondents concern about erosion by area ........................................ 144 

Figure 5.13: Survey respondents concern about fish marketing by area ............................. 145 

Figure 6.1: Respondents’ perceptions about getting more information on climate change 

adaptation ......................................................................................................................... 157 

Figure 6.2: Respondents’ perceptions about change of profession as a climate change 

adaptation option ............................................................................................................... 158 

Figure 7.1: Approximate locations of emerging sub-merged islands in the Bay of Bengal 

reported by the respondents from Chittagong .................................................................... 169 

 



xii 

 

LIST OF PLATES 

Plate 3.1: A fishing village (jelepara) along the coastline of the Bay of Bengal, Chittagong . 89 

Plate  7.1 : A fishing village in Chakaria ........................................................................... 163 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xiii 

 

ABSTRACT 

Climate change has been identified as one of the most defining challenges of the twenty first 

century to the wellbeing of humans and ecology systems. The new Climate Change 

Vulnerability Index, released by the Global risks advisory firm Maplecroft ranked Bangladesh as 

one of the most vulnerable countries in the world at ‘extreme risk’ of climate change (Maplecroft, 

2014). Coastal Bangladesh is a potential hotspot in the world threatened by extreme floods, 

cyclones, rising sea levels and high temperatures (World Bank, 2013). Traditional small-scale 

marine fishing communities living in the coastal areas are at the forefront of disaster threats and 

are frequent victims of deadly events. Planned adaptation strategies are necessary in light of 

increased disasters and the limited adaptation capacity of the artisanal fishing communities.  

This research focuses on the contextual determinants and dimensions of artisanal marine fishing 

community perceptions of, and adaptation to, climate change and recommends policies for 

adaptation. Seven fishing villages (jeleparas) in Chittagong and Chakaria were selected for this 

study. These fishing villages are located in the high-risk zones to disasters, noteably floods, 

cyclones and storm surges (GOB, 2010). A mixed method research approach was used here to 

investigate key dimensions and determinants of community perceptions of climate change and 

adaptation. Some of the key aspects of this research are climate change, environmental disasters, 

community culture and customs, local institutions and politics, socio-economy, and the 

demography of the traditional marine fishing communities in Bangladesh. This study documents 

how world views, disaster experiences, institutional factors, culture and customs play a central 

role in community risk perceptions and adaptation responses. 

This study found that awareness of climate change impacts is high among the small-scale fishing 

community in Bangladesh, in which nine in ten respondents were worried but not panicked about 

climate change. Respondents had clear perceptions about changes in rainfall, seasonal patterns 

and increased temperatures. Fishers reported that rough waves and stronger winds have become a 

common phenomenon at sea and risks to fishers have increased significantly. However, the 

majority of respondents perceived that climate change is a natural process and some claimed that 

it was an Act of God. Tradition, faith, values, observations and disaster experiences are powerful 

indicators of fishers’ understanding of climate change and environment change in the future. 

Results showed that there are clear differences in scientific and community conceptions of 

climate change. Respondents also believed that adaptation to climate change was possible 



xiv 

 

through proper planning and support, while they perceived that individual, community and 

government actions are necessary to minimise impacts related to climate change. Infrastructure 

development, financial support for the community, specially from the government, better 

construction of boats, improved housing, and the inclusion of community representatives in the 

local disaster management committee, were all ranked as some of the adaptation policy 

preferences for the community. The design and implementation of appropriate climate change 

adaptation policies are seen to be necessary to help the fishing community adapt gradually to the 

changing environment.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xv 

 

 

DECLARATION 

This work does not contain any material that has been accepted for the award of any other 

degree or diploma in any university or tertiary institution by Zaheed Hasan. Furthermore, to 

my best knowledge and belief, this work contains no material previously published or written 

by another person, except where due reference has been made in the text. After the copy of 

my thesis is deposited in the university library, I give consent for the material to be made 

available for loan and photocopying, subject to provisions of the Copyright Act 1968. Unless 

permission has been granted by the university to restrict access for a period, my consent is 

given for a digital version of my thesis to be made available on the web, via the University’s 

digital research repository, the library catalogue, the Australian Digital Thesis Program 

(ADTP) and web search engine.  

 

 

………………………………. 

Zaheed Hasan     

 

 

 

 

 

 

 



xvi 

 

 

ACKNOWLEDGEMENTS 

I would like to express my sincere gratitude to my supervisor, Dr. Dianne Rudd and co-

supervisor Dr. Melissa Nursey-Bray, for their guidance, motivation and continuous support 

during the years of my PhD study. My supervisors’ feedback and guidance helped me 

immensely during the field visits, writing and in finalising this thesis.  

My sincere gratitude also goes to the Australian Government and Adelaide Graduate Centre 

for awarding me a full-time scholarship for three and half years. I also thank Dr. Dianne 

Rudd for her support to provide me with the Post Graduate Funds of the Department of 

Geography, Environment and Population for my field visit.  

My deep appreciation goes to community leader, Ashraf Ali and retired fisher Kangal Das, 

for helping me to organise my fieldwork successfully at a time when there was a challenging 

social-political situation. A special word of appreciation is extended to the respondents in my 

study areas for providing me with their time and relevant data. Without their information, this 

research would have not been possible. I also thank my research assistance Mamun Haque for 

helping me in the field with dedication and commitment.                

I also would like to express my sincere gratitude to my colleagues, especially, Gurmachew, 

Ash, Barry, James, Chris and Emanuel in the Department of Geography, Environment and 

Population at the University of Adelaide who gave me continuous support and friendly 

advice. 

Finally, I would like to thank my parents, wife and son for their support throughout the whole 

journey, specially my wife’s courage, confidence and suggestions were always a source of 

inspiration.      

 

 

 



xvii 

 

 

ABBREVIATIONS 

 

ADB    Asian Development Bank 

BBS    Bangladesh Bureau of Statistics 

BCCSAP   Bangladesh Climate Change Strategy and Action Plans 

BDT    Bangladesh Taka (AUD 1 = 57 BDT: 2015 rate) 

BWDB   Bangladesh Water Development Board 

CC    Climate Change 

DMB    Disaster Management Bureau 

DoE    Department of Environment 

DoF    Department of Fisheries 

GoB    Government of Bangladesh 

IPCC    Intergovernmental Panel on Climate Change 

MoEF    Ministry of Environment and Forests 

NAPA    National Adaptation Programme of Action 

NGOs    Non-governmental Organizations 

SLR    Sea Level Rise 

UNDP    United Nations Development Programme 

UNFCCC   United Nations Framework Convention on Climate Change 

WB   World Bank 

 

 

 

 


	TITLE: ARTISAN FISHERS’ PERCEPTIONS OF, AND ADAPTATION TO, CLIMATE CHANGE IN THE SOUTHEAST COAST OF BANGLADESH
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF PLATES
	ABSTRACT
	DECLARATION
	ACKNOWLEDGEMENTS
	ABBREVIATIONS


