


March 2021 
 

2 Coastal Development Planning Centre 

 
 

  

Displacement Due to Cyclones and Coastal Sea Level 

Risk in Salt and Marine Industry in Gujarat
By Arvind Kumar and Somya Haldar, CSIR-Central Salt and Marine Chemicals Research Institute, Bhavnagar, Gujarat, India  

  
ndia is blessed with a long coastal 

line of about 7520 km encircling 

her eastern, western and southern 

boundaries. Due to proximity to sea 

and favourable climatic parameters, 

solar salt production has become one 

of the major activities of the country 

and India with an annual salt 

production of about 30 million MT 

ranks 3rd among the salt producing 

countries of the world. Seawater is an 

inexhaustible source of salt. The 

Gujarat coast extends from the 

Western Ghats in Valsad to Kori 

creek on the coast of Kachchh in the 

north. Gujarat has the longest 

coastline (about 1617 km, nearly one 

third of the country’s total coastline 

length) among the all-maritime 

states of India. Gujarat has two Gulfs 

namely the Gulf of Kachchh and Gulf 

of Khambhat. The state has taken 

advantage of its long coastline and 

favourable climatic conditions to 

occupy the first position in solar salt 

production in India with an annual 

salt production of more than 23 

million MT (>75% of the country’s 

salt production). Thus, solar salt 

production activity is one of the 

major economic activities of the 

country in general and the state in 

particular. The major salt producing 

centres are Marine Salt works along 

the coast of Gujarat (Jamnagar, 

Mithapur, Jhakhau, Chira, 

Bhavnagar, Rajula, Dahej, 

Gandhidham, Kandla, Maliya, and 

Lavanpur). About 62% of the total 

production is from large salt 

producers (land area >100 acres), 

28% is contributed by small-scale 

producers (land area <10 acres) and 

rest by medium scale producers.  

Climate shocks and stressors such as 

cyclones, floods, droughts, changing 

rainfall patterns and extreme 

temperatures are some of the 

uncertainties that salt and marine 

chemicals industry confront. Apart 

from this, the eustatic sea level rise 

due to global warming is also a major 

concern, which makes salt and 

marine chemicals industry 

vulnerable. A recent study shows 

that 785 km (45.67 %) of the Gujarat 

coast is under high to very high risk 

category and 934 km (54.33 %) of the 

Gujarat coast is under moderate to 

low risk category to the threat of 

predicted sea level rise [1]. A 2017 

study on Indian shoreline change 

occurring between 1989-2001 

revealed the 60 percent of erosion 

occurred in Gujarat Coast [2] 

followed by West Bengal (70%) and 

Kerala (65%). 

Although tropical cyclones are more 

frequent in the Bay of Bengal but 

they are also prevalent in the Gujarat 

coast which makes Saltpan workers 

vulnerable to the cyclones / heavy 

rains [3]. Year 2019 monsoon was the 

second wettest on record in India, 

and this year’s (2020) monsoon has 

been the third wettest. Gujarat has 

received more than twice the average 

rainfall this year — the Kutch region 

saw 272 per cent of the long-period 

average rainfall, while in 

Saurashtra’s Porbandar and 

Jamnagar, the rainfall was 222 per 

cent of the average. For Morbi, the 

figure was 204 per cent. Due to 

prolonged monsoon, salt making 

season is shrunk by couple of months 

resulting in lower annual salt 

production. In 2019-2020, a fall of 30 

– 35% production has been projected 

after excess rainfall, which has 

shortened the number of months of 

production. The impact could be felt 

in October 2021. The requirement of 

labour for running solar salt works 

depends on the size of the salt works. 

2 – 3 supervisory staff is engaged on 

permanent basis in all the salt works. 

Salt production is a sector that 

provides livelihood to a significant 

number of families. Landless 

common people belonging to 

socially and economically backward 

communities are engaged to work on 

saltpans as seasonal labourers. 

Approximately 25,000 families (1 

lakh salt workers) are directly 

engaged in this activity in 12 districts 

of Gujarat. Employment aspects of 

people working in salt works will be 

hugely impacted and they will be 

migrating in search of alternate job 

opportunities.  
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Climate Change and Coastal Vulnerability
By Dr. Sandeep Pattnaik, Assistant Professor, School of Earth, Ocean and Climate Sciences, IIT Bhubaneswar, Odisha, India  

  
ndia’s coastal line (about 7500kms) 

are susceptible to multiple 

challenging factors such as landfall 

of tropical cyclones; sea level rises, 

tsunamis, storm surge, landslides, 

coastal erosion, land cover and land-

use changes (anthropogenic and 

natural), storm inundation, 

pollution, biodiversity, livelihood, 

and other socio-economic 

conditions. About 13% of the world 

cyclones occur over North Indian 

Ocean (NIO) basins, and the 

frequency of very severe cyclonic 

storms has increased over these 

regions in the last two decades, 

therefore making our coasts highly 

vulnerable (Krishnan et al. 2020). In 

addition to threats of ravage from the 

tropical cyclone's landfall, there is a 

systematic increase in sea level rise 

(1.1 mm/year) in recent years, and it 

is projected to continuously rise at an 

average scale from 0.43m in RCP2.6 

to 0.84m in RCP8.5 scenarios 

(Oppenheimer et al., 2019). With 

reference to  NIO basins, it is found 

that the rate of increase in seal level 

is 1.06 to 1.75mm per year during 

1874-2004, and the rate has been 

enhanced to 3.3 mm per year in the 

last two and half decades (i.e., 1993-

2017). As these aforementioned 

factors are on the rise and severely 

impacting our coastal resources and 

socio-economic framework, large 

densely populated urban cities along 

the coast are adding more challenges 

in addressing these issues 

comprehensively. Now, several 

states have put aggressive efforts to 

improve the livelihood of the coastal 

community and states revenue in 

terms of augmenting tourism 

infrastructure through eco-tourism 

in order to make it conducive for the 

vibrant tourism industry. Further, 

efforts are also explored to make our 

coastal resources towards generating 

green energy. Therefore, under these 

circumstances of growth and 

sustainability, we need a balanced 

approach to make our coasts more 

sustainable.   

It would be pertinent to take up the 

following ten point actions with an 

aim to provide a disaster-resilient 

coast and coastal community in a 

changing climate scenario. These 

actions can further be segregated 

into short (2-5years), medium (6-

10years), and long term (10-20years) 

temporal scales for gradual 

implementations. The suggested ten-

point actions are; 1) Generate long 

term data for our coastal 

morphology and assemble available 

data from multiple resources within 

India and abroad for assessment 

studies under a common protocol, 2) 

Develop integrated and multi 

disaster location-specific 

vulnerability indexes and mapping. 

This should include continuous 

monitoring of coastal physical 

processes and land-ocean-

atmosphere interactions, 3) Massive 

intervention of end-to-end data 

integration across the disciplines i.e. 

policy, administration, science and 

socio-economic aspects, 4) 

Development of regional specific 

numerical models including 

scientific, administrative, social 

controlling factors for effective 

understanding and future 

projections, 5) Need to develop 

reliable unified customized region 

specific multi hazardous early 

warning system and integrate the 

same with the multiple disciplinary 

regional coastal models, 6) Built eco-

friendly disaster resilient 

infrastructure with state of the art 

geo-engineering interventions at the 

same time without disrupting 

natural barriers, processes and bio-

diversity, 7) Minimization of coastal 

erosion due to anthropogenic factors 

and  restoration of natural coastal bio 

shield in terms of mangrove forest, 

afforestation, coral reefs for 

sustenance of resilient coastal eco-

system, 8) Development of 

community based coastal 

management and awareness 

protocols with large  participation 

from local community towards 

livelihoods, conservation, 

prevention, preparedness and 

restoration activities 9) Seamless 

feedback, monitoring and 

intervention at multiple levels for 

improvement of coastal action 

frameworks protocol to not only to 

assess its limitations but also address 

these issues to make it more effective, 

robust and adaptable for future 

threats, 10) Long term disaster 

specific risk assessment and 

vulnerability indexing with periodic 

review and development or 

modification of action plan. Effective 

implementation of these components 

can help us building more 

sustainable coast and coastal eco-

systems.  
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Do Coastal Areas Need Additional Attention for 

Disaster Risk Reduction?
By Ar. Rubal Mehta, Humanitarian Architect, India  

  
etween 1970 and 2010, India 

experienced 371 natural 

disasters, as a consequence of which 

1,51,000 persons died and 1.86 billion 

were affected. Floods and cyclones in 

the coastal areas alone accounted for 

82% of these.  

Coastal areas are not bound by 

spatial restrictions and have a graded 

view with respect to disaster risks. 

An area may possess the ecological 

features of coastline, though may not 

be prone to the same hazards, 

vulnerabilities and capacities. 

                                                           
1 Source: https://worldoceanreview.com/ 
2 Source: Shultz, James M.; Russell, Jill; 
Espinel, Zelde (1 July 2005). "Epidemiology of 

Through this article we analyse risks 

that occur at coastal areas most 

commonly due to the sheer 

proximity to water sources- namely 

floods, cyclones/ hurricanes, 

tsunamis, and coastal erosion, 

among others.   

An estimated 1.2 billion people live 

in coastal areas thus making them 

over- populated and developed.  15 

out of 20 megacities of the world are 

located in the coastal zone. The 

report titled ‘The uncertain future of 

the coasts’ estimates more than 200 

Tropical Cyclones: The Dynamics of Disaster, 
Disease, and Development". Epidemiologic 
Reviews. pp. 21–35. 

million people worldwide to be 

living along coastlines less than 5 

metres above sea level. By the end of 

the 21st century this figure is gauged 

to touch 500 million.1 

77 floods and 167 cyclones including 

hurricanes, typhoons and storms 

have occurred in the last 2 decades. 

Collectively, tropical cyclones 

caused more than US$1.2 trillion in 

damage. An average of 86 cyclones 

take place annually, worldwide,2 

with 47 reaching hurricane/typhoon 

strength, and 20 becoming intense 

doi:10.1093/epirev/mxi011. Retrieved- 13 
January 2021. 

B 

Source of chart: https://ourworldindata.org/natural-disasters  

Data published by United Nations Statistics Division Link https://unstats.un.org/sdgs/indicators/database/ 

https://worldoceanreview.com/
https://academic.oup.com/epirev/article/27/1/21/520830
https://academic.oup.com/epirev/article/27/1/21/520830
https://academic.oup.com/epirev/article/27/1/21/520830
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1093%2Fepirev%2Fmxi011
https://ourworldindata.org/natural-disasters
https://unstats.un.org/sdgs/indicators/database/
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tropical cyclones. Scientists claim the 

world’s major Tsunamis happen 

once every 10 years. The Indian 

Ocean tsunami in 2004 alone caused 

more than 225,000 deaths. 

Unplanned infrastructure combined 

with poor implementation of 

planning, relief and rehabilitation 

measures increases the human, 

physical and economic losses 

sustained during and after a disaster. 

Globally, floods have affected over 2 

billion people over the last 25 years. 

In India, floods alone are responsible 

for costing approximately 4.6 trillion 

USD since the 1960s.  

Over the last 20 years, the global 

financial damages due to natural 

hazards are over 2,440 billion USD 

(EM-DAT database 

https://www.emdat.be/ ). About 

74% of these natural hazards were 

related to water. 

Although cyclones cause the most 

deaths, communities often identify 

erosion as a primary hazard. As per 

ADB report, every year about 400 

hectares of coastal land, 75000 

hectares of crop areas, 34000 

residential houses and industrial 

establishments are affected by 

coastal erosion and flooding.  

Globally, between 1984 and 2004, 

coastal erosion led to a loss of almost 

28,000 square kms of land, roughly 

equivalent to the size of a country 

such as Haiti. This is twice the 

estimated land gained in the same 

period. 

The best approaches to disaster risk 

reduction in coastal areas combine 

preparedness, natural resource 

management, livelihood 

improvements, water resource 

management and resilient structural 

systems. Some rudimentary 

measures that can help are:  

 Carrying out participatory Risk 

Assessments of coastal 

vulnerability during peace 

times. 

 Simulation Exercises (SimEx) for 

swift and effective evacuations, 

thus simultaneously 

strengthening community 

response and building capacity. 

 Vernacular architecture 

practices with close attention to 

materials that withstand 

salinity, hurricane force winds 

and other extreme impacts, in 

concurrence with implementing 

climate responsive planning 

processes. 

Thus, there is ample evidence to 

corroborate that coastal areas need 

additional attention to mitigate the 

risks specific to these geographies. 

We must advocate for a multi-

stakeholder involvement and 

structured policy decisions to 

respond to coastal disasters.  

 

 

Managed Retreat in Coastal South Asia: A Road Map
By Architesh Panda, Research Officer, Grantham Research Institute on Climate Change and the Environment, 

London School of Economics and Political Science (LSE), UK 
  

s climate change and its impacts 

on sea-level, intensity and 

frequency of typhoons and cyclones, 

coastal flooding increases, many 

communities and places on the 

coasts around the world are facing a 

stark choice. Communities can either 

resort to build hard infrastructure 

such as seawalls or completely 

relocate to new place away from the 

risky areas susceptible to sea level 

rise, coastal inundation and other 

natural hazards. While relocation of 

people and assets due to natural 

disasters is hardly new, accelerated 

impacts of climate change on sea 

level rise by the end of the century 

could inundate hundreds of coastal 

cities and communities along the 

coast making relocation a permanent 

consequence of climate change. 

A 

Source: https://climateadaptationplatform.com/coastal-hazards-and-climate-change-nz-what-we-need-to-
know-and-do/ 

https://www.emdat.be/
https://climateadaptationplatform.com/coastal-hazards-and-climate-change-nz-what-we-need-to-know-and-do/
https://climateadaptationplatform.com/coastal-hazards-and-climate-change-nz-what-we-need-to-know-and-do/
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Unlike the past, the number of 

people who will be forced to move as 

a consequence of climate change is 

substantially higher-more than 300 

million globally by 2050 just from sea 

level rise alone, requiring 

transformative actions such as 

purposeful and coordinated 

relocation of people, communities 

and assets from coastal areas 

(referred to as managed retreat). For 

example, the state of Odisha 

witnessed one of India’s first cases of 

managed retreat after decades of 

slow shoreline changes and coastal 

erosion sparked involuntary 

displacement and migration around 

several villages in the Kendrapada 

district. 

With the global coastal population 

projected to increase during this 

century, migration and displacement 

along coasts of South Asian countries 

will be a costly and permanent 

consequence of climate change. For 

example, according to recent 

scientific evidence in Asia, 

China, Bangladesh, India, 

Vietnam, Indonesia, and 

Thailand are home to the 

greatest number of people who 

today live on land that could be 

threatened by permanent 

inundation by 2100-151 million 

in total. While the impacts of 

climate change requiring 

displacement of people and 

assets from coasts has been 

well established, policy 

responses on managed retreat 

have largely remained 

piecemeal and inadequate to 

prepare for the future.  

At the policy level, there have 

been very few national-level 

efforts to plan for residents 

being displaced from their 

homes due to climate-related 

hazards, let alone a 

comprehensive national-level policy 

for managed retreat for those 

affected by climate change. The 

current legal and institutional 

frameworks many countries of South 

Asia do not explicitly recognize 

people displaced due to climate 

change or environmental reasons. 

Indeed, governments must put forth 

additional effort to reduce risk, 

manage retreat for coastal 

populations pre-emptively, and 

prepare proactive plans for people at 

high risk of displacement. Current 

response of segregated planned 

relocation and strengthening or 

expanding coastal protective 

structures through coastal zone 

management at best can provide 

only a temporary respite. 

(1) While local-level policies in 

countries of South Asia have 

responded to displacement in coastal 

communities, the response has not 

addressed many current and future 

impacts resulting from sea-level rise 

and coastal flooding.  

(2) Currently, most funding 

instruments to deal with 

displacement are designed for post-

disaster contexts in response to 

displacement concerns from rapid-

onset disaster and do not sufficiently 

take into account issues of managed 

retreat in the context of slow onset 

events such as sea level rise. Such 

arrangements are inconsistent with 

strategic design of pre-emptive 

managed retreat from the coasts.  

(3) Any policies for facilitating 

managed retreat should minimize 

long-term costs by ensuring that 

vulnerable communities are 

relocated prior to serious coastal 

erosion or flooding, ensuring that all 

new settlements are established in 

safe locations in order to avoid 

multiple retreats and avoiding 

expenditure on new or reinforced 

protective structures where the 

expected cost-effectiveness is 

low.  

(4) Managed retreat raises 

many equity issues. Thus, if 

governments require their 

citizens to relocate pre-

emptively from vulnerable 

coastal settlements, they are 

obliged to ensure that 

alternative accommodation is 

available and affordable. Such 

process of managed retreat 

should involve minimum 

social disruption.  

(5) Finally, managed retreat 

should not be treated as a 

stand-alone policy rather it 

should be integrated into 

country’s long-term 

development and climate 

change goals in transparency 

and clear government 

accountability.  

 

An abandoned house in Satabhaya village in Odisha 
where around 600 families were relocated from the 
coast to a new place in 2016. @ Architesh Panda. 
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Disasters in Coastal Bangladesh: Role of Local 

Organisations and Leadership
By Md. Asaduzzaman, Executive Director, Garib Unnyan Sangstha (GUS), Bangladesh 

 
rogram intervention areas of the 
organization are disaster prone 

and poorest part of Kurigram and 
Rangpur districts. Poverty, illiteracy, 
malnutrition, health and hygiene 
condition including lack of 
environmental knowledge pushing 
them a step backward and becoming 
vulnerable also mortality rate of 
pregnant and new-born is much 
more than other parts of the country. 
No industries (mills/ factories) are 
established to the areas either by the 
Government or by private 
entrepreneurs’ initiative so employ-
ment opportunities are very acute. 

Agriculture based income generation 
activities are available to this areas 
during a year and for the lien period 
males migrate to other locations of 
the country searching for temporary 
employment but sometimes return 
without income. Pregnant women, 
lactating mothers, children below 05 
years and elderly people in absence 
of guardians suffer for many basic 
needs. Influential moneylenders and 
fundamentalists become active to 
materialize their ill motives. 

The poor illiterate is not aware for 
their rights and not skilled to take up 

possible income generating activities 
improving status of the family and 
society. Poor community people are 
deprived from basic rights and 
services of the Government. 
Resources and Services of the 
Government are hard to reach the 
basins because of Problematic 
communication and limitations. 
Sometimes patients succumb to their 
injuries because of treatment and 
supply of medicines at the chars. 
Health, hygiene and safe water 
access was also very much 
problematic resulting that mortality 
rate of pregnant and new-born were 
very high. Continuous river erosion 
making thousands of the char 
dwellers land-less, vulnerable and 
poorer and the number of poor is 
increasing day by day and becoming 
threat for the community and nation 
as a whole. 

People are at the heart of 
humanitarian action. The primary 
motivation of any response to crisis 
is to save lives, alleviate human 
suffering and to support the right to 
life with dignity. Humanitarian 
action is guided by four widely 
accepted principles: 

1. Humanity: Human suffering 
must be addressed wherever it is 
found. The purpose of 
humanitarian action is to protect 
life and health and ensure respect 
for human beings. 

2. Impartiality: Humanitarian 
action must be carried out on the 
basis of need alone, giving 
priority to the most urgent cases 
of distress and making no 
adverse distinction on the basis of 
nationality, race, gender, 
religious belief, class or political 
opinion. 

3. Independence: Humanitarian 
action must be autonomous from 
the political, economic, military 
or other objectives that any actor 
may hold with regard to areas 
where humanitarian action is 
being implemented. 

4. Neutrality: Humanitarian actors 
must not take sides in hostilities 
or engage in controversies of a 
political, racial, religious or 
ideological nature. 

The Nine Commitments and Quality 

Criteria: 

1. appropriate and relevant. 
2. Humanitarian response is 

effective and timely. 
3. Humanitarian response 

strengthens local avoids negative 
capacities and effects. 

4. Humanitarian response is based 
on communication, participation 
and feedback. 

5. Complaints are welcomed and 
addressed. 

6. Humanitarian response is 
coordinated and complementary. 

7. Humanitarian actors 

continuously learn and improve. 

8. Staff are supported to do their job 

effectively, fairly and are treated 

equitably. 

9. Resources are managed and used 

responsibly for their intended 

purpose.  
 

P 

NAWG- Need Assessment Working Group meeting, Bangladesh.

http://www.gusbd.org/
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Managing India’s Rising Coastal Flood Risk
By Kelly Van Baalen and Benjamin Strauss, Climate Central, Princeton, New Jersey, USA 

  
ndia faces more risk from rising 
seas than we once thought. In a 

2019 Nature Communications paper, 
Climate Central projected that land 
in India now home to 36 million 
could be vulnerable to annual 
flooding by 2050. This projection is 
based on an improved global 
elevation dataset for modeling 
coastal flood risk as sea levels rise. It 
represents a seven-fold increase 
above estimates made using an older 
elevation dataset widely used for 
coastal analyses, and on which the 
new data improves. Our data 
suggest that the land beneath our feet 
is lower than we once thought, by a 
global average of roughly two meters 
in coastal areas. Many of us live 
closer to the water than we realized. 

Climate Central continues to refine 
this data to produce more locally 
precise risk assessments, but the 
growing threat to India’s coasts is 
clear. Although reducing pollution 
can reduce and slow sea level rise, 
water levels will continue to 
increase. But solutions are available 
to protect lives and livelihoods and 
maintain the vitality of India’s 
coastal communities. 

First, all stakeholders can gain a 
deeper understanding of where and 
when the risks are likely to be most 
acute. Climate Central has 
developed online maps 
(coastal.climatecentral.org) to make 
this easier. They can be used as tools 
to screen for locations that may face 
threats, to guide planners toward 
places where more data or onsite 
measurements will support 
appropriate responses. 

Second, communicating coastal 
flood risks can help people 
understand the need not only to plan 
for higher water levels, but also to 
reduce carbon emissions. Visualizing 
the impacts can help. For example, 
this image of the Gateway to India in 
Mumbai illustrates how choices in 

the coming decades will influence 
sea levels centuries into the future, 
depending on whether global 
warming can be limited to 2C above 
pre-industrial temperatures (or even 
lower).  

Third, three broad responses are 
available to guide planning for 
higher seas in the future: 
determining where coastal defenses 
can protect people and property, 
where accommodations can be made 
to reduce the damage from floods, 
and where relocation will become 
necessary. 

Defenses can be natural, like reefs, 
mangroves and other wetlands, or 
man-made like levees and flood 
control systems. Although water 
levels and flood risks will continue to 
rise, many locations may be 
protected far into the future, 
especially if defenses can be 
improved over time. 

Accommodation means finding 
ways to live with higher water, like 
elevating buildings, designing 
ground floors to flood without 
incurring severe damage, or moving 
electrical systems and utilities to 
higher floors. Neighborhoods can 
withstand coastal floods more easily 

if adaptations like these reduce the 
costs of recovery. 

Some places will become too difficult 
or expensive to defend. Residents 
will eventually need to move away 
from them, and planners cannot take 
for granted that increased sea levels 
and flooding will naturally shift 
populations toward safer areas. 
Climate Central's Scott Kulp co-
authored a 2021 paper in 
Environmental Research Letters, 
detailing how migration models 
created for Bangladesh found that 
coastal cities' populations expanded 
regardless of coastal flood risks. 

The nations of the world have the 
power to give planners more time to 
take these steps, though, to reduce 
the economic disruption and stress it 
causes. Because the world's glaciers 
and polar ice have only just begun 
responding to our warmer climate, 
we can't stop the seas from rising far 
into the future--but by reducing 
carbon emissions as fast and as much 
as possible, we can slow and reduce 
the water’s advance. Those efforts 
can add precious years to the 
timetables that coastal megacities 
like Mumbai will need to follow to 
adapt to sea level rise while 
continuing to thrive.  

 

I 

Source: https://www.climatecentral.org/wgts/2015-lamm-sliders/mumbai/index.html 

https://www.climatecentral.org/news/report-flooded-future-global-vulnerability-to-sea-level-rise-worse-than-previously-understood
https://www.climatecentral.org/news/report-flooded-future-global-vulnerability-to-sea-level-rise-worse-than-previously-understood
https://www.climatecentral.org/wgts/2015-lamm-sliders/mumbai/index.html
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Thinking and Working with Communities: 
How to frame climate change adaptation into a theory of transformation from the ground up

By Nushrat Jahan, PhD Student, University of Toronto, Canada  
 

ntroduction 

Climate change adaptation for 

South Asia's coastal areas is a lived 

reality for more than a decade now. 

Various actors are engaged in 

making coastal communities 

resilient to climate change impacts. 

Global north scholars are struggling 

to develop a social and economic 

transformation theory that can 

address climate change impacts 

(Gibson-Graham, 2010); 

communities in coastal areas make 

those transformative decisions every 

day along with the government, 

NGOs, and grassroot activists. In this 

commentary, I am arguing for a new 

goal of climate change adaptation 

research that seeks to bridge between 

the scholarly search for a theory of 

transformation and the on the 

ground adaptation work in coastal 

areas. I am using a case study of 

cyclone preparedness in Bangladesh 

for this purpose.  

Climate change adaptation in coastal 

Bangladesh 

The construction of cyclone shelters 

and embankment constitutes a 

significant part of climate change 

adaption in Bangladesh's coastal 

areas. Since the cyclone Sidr and Aila 

had hit the coast in 2007 and 2011, 

long-term infrastructural projects 

focused on constructing school 

buildings that can be repurposed as 

cyclone shelters in coastal areas. 

Repair and maintenance of 

embankments and polders in coastal 

areas constitute another major 

infrastructural adaptation effort. I 

had the opportunity to discuss 

cyclone preparedness program in 

Bangladesh with communities 

during my tenure as a Research 

Assistant at Bangladesh University 

of Engineering and Technology, The 

University of Dhaka, and the BRAC 

University. I travelled to districts of 

Patuakhali, Satkhira, Khulna, 

Bagerhat, and Barisal during the year 

2013 and 2014 (Photo 1). I had the 

opportunity to informally discuss on 

the issues of cyclone shelters and 

coastal embankments with eighty 

community members, three 

government officials, and three NGO 

representatives from the five coastal 

districts. Some key findings from the 

discussion with community 

members and were as follows 

 Construction of cyclone shelters 

increased since cyclone Sidr had 

hit the coast in 2007 (Photo 2, 4). 

However, the existing shelter 

space was not adequate to 

accommodate all the people at 

risk.  

 Existing cyclone shelters also 

have issues with the water 

supply and latrine facilities 

I 

Photo 1: Cyclonic storm track historical data of Bangldesh (Source: Banglapedia, 2012). 
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(Photo 3). Female community 

members raised the point that 

many women and young girls 

do not want to go to the shelters 

because of a lack of sanitation 

facilities. They also raised 

concerns about personal safety 

in cramped shelters. Wealthy 

families were less interested to 

send female members to cyclone 

shelters. 

 Community members observed 

increased construction of brick 

houses as a household level 

response to cyclonic risk in 

coastal districts. 

 Since 2007 community-based 

awareness programs for 

cyclonic risk reduction have 

been run by the government and 

NGOs in the coastal districts. 

 Coastal embankment 

maintenance, repair, and 

extension projects were 

remarked to have slow progress, 

and corruption allegations were 

prevalent. 

Analysis and Conclusion 

Climate change adaptation in coastal 

Bangladesh is a combined effort of 

local people's everyday practices, 

government organizations, NGOs 

and multinational donors, 

politicians, and activists. Their 

actions are transforming the material 

and social landscape of coastal areas 

and preparing local communities in a 

changed world. Global south’s 

bustling adaptation work is in stark 

difference to the global north’s 

inaction for carbon emission 

reduction and mitigation. The 

discussions with community 

members and key informants raised 

one issue: climate adaptation in 

coastal Bangladesh is mostly 

visioned to protect life and 

livelihoods. Complex social 

dynamics, including gender-based 

violence, class difference, political 

influences and institutional 

corruption, are not addressed in 

adaptation planning and such design 

exclusions limit the adaptation 

potential of those communities. 

Thinking and working with 

communities for adaption planning 

and research can help address deep-

rooted issues of gender, class, and 

social injustices affecting climate 

change adaptation and consequently 

make adaptation a more 

comprehensive social transformation 

project. Thinking with researchers 

from the global south can increase 

knowledge sharing and 

collaboration among them and 

eventually create grounds for a new 

social transformation theory from 

the global south perspective.  
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 Photo 4: Discussion 

with community 

members in an 

under-construction 

cyclone shelter at 

Khulna, Bangladesh 

(2014). 

Photo 2: Multi-
purpose school 
building to be used 
as a cyclone 
shelter, Patuakhali, 
Bangladesh (2014). 

 

Photo 3: latrine 

facility inside of a 

cyclone shelter, 

Patuakhali, 

Bangladesh (2014). 
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Research Agenda for Coastal Disaster Studies: A View
By Amita Singh, Former Professor of Administrative Reforms & Emergency Governance, 

Currently, President Asia-Pacific Disaster Research Group (NDRG), New Delhi, India 
  

any formidable revelations on 

coastal data projections are 

indicating that vulnerability at coasts 

is increasing in manifold ways. 

Coastal erosion is 1.5 times faster 

than the last three decades.’ Global 

Mean Sea Level rise over the past 20 

years has been 3.2 mm, which is 

twice the average rate of the 

preceding 80 years. This would 

increase flooding from 300 per cent 

to almost 900 per cent and will 

severely affect almost 600 million 

populations of nine coastal states, 

two Union Territories and two island 

states in India. Out of the 10 most 

vulnerable cities in the world, India’s 

Mumbai and Kolkata occupy the 

second and third ranks after China’s 

Guangzhao. More than 36 million 

people would be affected by annual 

flooding in the next 25 years as 

against the previously estimated 5 

million only. [IIT-Mumbai’s joint 

study with the National Centre for 

Earth Sciences, 

Thiruvananthapuram] 

Land mis-management around the 

coastal rim states increases 

vulnerability at the Eastern and the 

Western Ghats. The GIS based 

monodisciplinary investigations 

have ignored comparative social, 

ecosystem based developmental 

indicators which make a clearer 

assessment of vulnerability levels. 

Another recent study by Kulp and 

Strauss (2019) has almost tripled the 

previous estimates to say that 44m 

people would be affected as most of 

the coastal cities such as Mumbai, 

Kolkata, Odisha, Gujarat, Surat and 

Sundarbans in Bengal would go in 

water. This study has measured 

coastal elevation with a new 

innovative methodology of machine 

learning based Digital Elevation 

Model (DEM) to rectify the errors 

brought by the NASA’s Shuttle 

Radar Topography Mission (SRTM). 

The report makes it very clear that a 

policy of ‘limited mitigation’ and ‘no 

adaptation’ would sink major cities 

falling below the tideline. The use of 

DEM methodology by projecting an 

increase from 190m people to 630m 

people by the year 2100 and up by 

340m for the year 2150 indicates 

severe challenges for disaster 

governance. 

Coasts are also a location for some of 

the largest atomic power plants with 

more than 2000 MW capacity. States 

of Tamil Nadu (Kundakulum and 

Kalpakkam Nuclear reactors), 

Karnataka (Kaiga nuclear reactor), 

Gujarat (Kakarapar), Maharashtra 

(Tarapore’s Bhabha Atomic Power 

Plant) and a total of 22 nuclear 

reactors is a site to be immediately 

attended to. Yet, the ageing dams 

around such installations are going 

unnoticed. Most coastal dams date 

back to 1530 (Dhamapur in Mah.), 

1855-1861 (Kerala, AP dams) and 

Odisha’s two largest dams over 

Hirakud and Mahanadi were built 

much before 1957. 

Ecologically fragile Western and 

Eastern Ghats have been disrobed off 

their coastal vegetation. The 

National Remote Sensing Agency 

had sent warning signals as early as 

1972-82 when the decade recorded a 

decline of 59.18 sq.km or 40% of 

mangroves. Mangrove deforestation 

has triggered a destruction of coral 

reefs around its major formation 

areas in the Lakshadweep, Andaman 

& Nicobar Islands, Gulf of Mannar 

and the Gulf of Kachchh. Due to 

intensive mining, dredging, fishing, 

coral collection and tourism a lot of 

mud has deposited over reef making 

it infertile and defenceless. In Kerala 

there are no mangroves left. Studies 

have suggested that coastal 

predators like whales, sharks, turtles, 

alligators, seals and walrus or any 

other sea animal protects carbon 

sequestration in plant biomass and 

also in coastal soils to ‘capture and 

hold’ carbon underground as carbon 

sinks. This carbon is also referred to 

as ‘Blue Carbon’. Despite its direct 

contribution to disaster prevention 

by locking up the release of CFCs, 

more than 340,000 to 980,000 hectares 

is brutalized and wiped out 

annually. Destruction of coastal bed 

forests called Phytoplankton or ‘the 

lungs of planet earth’, further acts as 

a catalyst to coastal disasters.  

Ironically, governance priorities of 

disaster management authorities 

remain questionable. Recurrent 

marginalization of their role 

culminating in the 2018 amendments 

to the CRZ notification leave no hope 

towards a holistic coastal recovery. 

Lastly, urgency demands that 

strengthening federal and local 

governance should be recognized as 

priority no.1 in all mitigation and 

adaptation initiatives at our coasts 

which are yet to unfold in a manner 

as required.
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