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Abstract

This article draws on ethnographic fieldwork on Bangladesh’s southwest coastal zone to problem-
atise the ways in which ‘climate reductive translations’ of salinity ignore the politically embedded
violence of tiger-prawn cultivation. Such brackish aquaculture is enabled through installation of
pipes and sluice gates to inundate previously arable lands with saline water during the dry season.
These damaging interventions undermine the structural integrity of embankment infrastructure,
making them more vulnerable to collapse during cyclones and tidal surges. Yet, capitalist actors
who engage in export-oriented tiger-prawn cultivation attribute salinity in Bangladesh’s coastal
areas to climate change, which renders invisible their own role in contributing to soil salinity, envir-
onmental degradation, and migration in the wake of cyclones. This article forms part of a collec-
tion of essays discussing how governments and other stakeholders around the world have
developed initiatives to define, assess, and plan for coastal futures. | argue that a climate reductive
translation of salinity attributed to a future of rising sea levels overlooks long-standing, historically-
situated political, economic, and infrastructural choices exacerbating salinity. Such omission of
context is particularly visible in the Dutch Adaptive Delta Management approach exported to
Bangladesh, which fails to address not only the infrastructural causes of siltation, but also the pol-
itical economy of violent brackish aquaculture that exacerbates salinity and cyclonic vulnerabilities
in the country it seeks to ‘help’.
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Introduction: climate reductive translations of salinity

In 2014-15, I conducted ethnographic fieldwork in an embanked floodplain, ‘Nodi’! in Khulna
District in southwest coastal Bangladesh. Mr Jones was a Western development professional at a
leading aquaculture research organisation in Bangladesh at the time. When I mentioned the 2008
grassroots movement that ended tiger prawn cultivation in northern Nodi during our meeting in
Khulna city, he stated:

Climate change is a fact. [All of] Bangladesh will become saline; it is inevitable. Bangladesh should
accept this and focus on cultivating saline-tolerant species such as tiger prawn and [foreign] tilapia
and export them. This is its comparative advantage, why grow rice when Bangladesh can import rice
from Myanmar. If you ask me, this is the future.

His words stunned me. Nodi is part of the Ganges tidal floodplain and is classified as a subregion
‘ebb’: mixed Ganges River and tidal floodplains, that is where rivers are non-saline except for the
dry season, from January to June (Brammer, 2012). In the case of Dhanmarti in northern Nodi, it is
connected to the Pussur River, while southern Nodi is connected to the tidal Shibsa river originating
from the Bay of Bengal. Flood-protection embankments constructed through the 1960s Coastal
Embankment Project prevented tidal salinity incursion from salinizing the soil and made agriculture
is possible in the dry season (Dewan, 2021b). However, starting in the late 1980s, tiger-prawn cul-
tivators cut and breached embankments to bring in saline water in the dry season — reversing the
very purpose of embankments in the Bengal delta. Purposeful salinity intrusion by tiger-prawn cul-
tivators is well-documented for its violence and contention that also made embankments structur-
ally vulnerable for breaching during cyclones (Adnan, 2013; Deb, 1998; Dewan, 2023; Feldman
and Geisler, 2012; Guhathakurta, 2003; Paprocki and Cons, 2014b).

Mr Jones, by attributing all changes in salinity to climate change, engages in climate reduction-
ism, that is ‘the increasing trend to ascribe all changes in environment and society to climate
change’ (Hulme, 2011: 255-56). Mr Jones engages in a ‘climate reductive translation’ (Dewan,
2020) of salinity through the following policy theory: sea levels will rise, salinity will inevitably
increase, and Bangladesh should therefore adapt to this salinity by cultivating brackish bagda
chingri (Penaeus monodon, or tiger prawns).

Arguably, a similar discourse is found in the below Guardian article (Figure 1). Such a climate
reductive translation not only ignores the coercive and purposeful ways in which salinity is brought
into coastal areas in the dry season for tiger-prawn cultivation, but also the various other causes of
increased salinity in the coastal zone. As a local environmental scientist from Khulna said:

Do not relate everything to climate change, it blinds against the role played by embankments and the
environment. How much of salinity is due to climate change? And how much is due to polders and/
or groundwater withdrawals with naturally saline aquifers? How much is due to brackish tiger-prawn
cultivation?

Although the fieldwork was conducted in 2014—15, this issue remains importance since tiger prawn
continues to be one of the two main cultivated shrimp species exported from Bangladesh where
95% of cultivated shrimp in Bangladesh are exported to the US and EU market (Export
Promotion Bureau, Government of Bangladesh, 2021).

Bangladesh’s coastal zone is hydrologically diverse and by no means are all areas equally saline
throughout the year. Nodi’s particular location in the Ganges tidal floodplain makes it suitable for
freshwater (rice paddy) cultivation. Low salinity starts with the monsoon in mid-June when rain-
water and the Himalayan runoff in the rivers combine to push out tidal brackish water from the
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The Bangladesh shrimp farmers
facing life on the edge

Farmers living on the country’s coastal regions struggle with
salty waters that leave them no alternative to non-sustainable
shrimp farming

Figure |. Screenshot of farmer holding a freshwater king prawn in a Guardian article with heading “The
Bangladesh shrimp farmers facing life on the edge’ and proposes that brackish tiger-prawn cultivation is a
climate adaptation solution for coastal Bangladesh.

Bay of Bengal. The force of this freshwater is reduced by mid-January, enabling the salt tides to
encroach inward and turn the rivers saline. During this time, the sluice gates of coastal embank-
ments, situated at the mouth of canals as they merge with the river, can be closed to prevent salt-
water from coming into the inhabited floodplains and agricultural fields (mimicking the function of
aushtomashi bandhs (Dewan, 2021a; Dewan et al., 2015)), or be opened to for watering brackish
aquaculture ponds. Fluctuating salinity is thus regulated through (sociopolitical) control of embank-
ments and their sluice gates.”

As this article will discuss, the different factors behind coastal salinity (Farakka barrage, polders,
aquaculture, silted up waterways, groundwater extraction) highlight how extreme salinity is sea-
sonal and that bagda cultivation is reversible.

For example, after the meeting with Mr Jones in Khulna, I had a meeting with met a group of rice
farmers in Dhanmarti in northern Nodi. I repeated Mr Jones’s words to them. The atmosphere in the
small tin room changed; the men were furious. Murad, a vocal forty-year-old farmer, responded:

The person who said this is a shaitaner hardi [spawn of the devil]. Saline bagda ghers [tiger-prawn
ponds] destroy nature. Nothing grows when bagda chingri [tiger prawn] is cultivated. We had it
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here until eight years ago when we [local people] fought to end it. Now we have fruit trees—mango,
dates, and we can grow vegetables and freshwater crops, our rice yields have increased—though the
soil has still not fully recovered from decades of salinity. Bideshi [foreigners] introduced bagda. It
was, it is, a bideshi idea. Selling bagda chingri to bidesh [abroad] brings money into Bangladesh,
but local people are not getting anything from this. The salt kills our ability to grow local foods; it
reduces the quality of our lives. Apa [sister], I know you are not bringing in a project yourself. But
please make sure that no saline fish project comes here. We want freshwater fish projects, like rui,
katla, golda chingri [giant freshwater prawn], even crab. Please do not let bagda come here again.
We refuse it.

The remaining men nodded and agreed with Murad, stating that though their incomes have declined
since the end of tiger-prawn cultivation, their living costs have also gone down, they can access
different types of water, and they feel happier and at peace (shanti) with a higher quality of life.

Climate reductive translations of salinity attribute salinity intrusion to a future of rising sea levels
in ways that ignore longer historically situated political, economic, and infrastructural choices
exacerbating salinity. The political effect of coastal future planning is particularly visible in how
the Dutch exported Adaptive Delta Management approach has influenced the Bangladesh’s
(2016) Delta Plan 2100. This plan is based on technical scenarios that ‘allows planning to be adap-
tive and dynamic by constantly taking into account uncertainties in future developments’
(Zegwaard et al., 2019: 241). However, as this article concludes, this avoids out not only the
issues required to address infrastructural causes behind siltation, but also the political economy
of violent brackish aquaculture that exacerbates salinity and cyclonic vulnerabilities and is thus
the antithesis of ‘adaptation’.

Methodology

I conducted forty in-depth, semi-structured ethnographic interviews with development profes-
sionals in Dhaka and Khulna cities and nine months of ethnographic fieldwork in southwest
coastal Bangladesh. This included participant observation of village life in the two unions of
Nodi: ‘Lonanodi’ were brackish tiger-prawn cultivation was dominant and ‘Dhanmarti’ where a
grassroots movement ended such saline shrimp farming. My main interlocutors were two groups
of women doing ‘earthwork’ — repairing small roads in a donor-funded rural employment
scheme. I hired some of them as my field assistants to go door-to-door and carry out a qualitative
household survey (jorib) in Nodi with what ended up as approximately four hundred households.
Spending whole days with the women further facilitated participant observation, where I immersed
myself into rural life, to ‘as far as possible, to think, see, feel and sometimes act as a member of its
culture’ (Powdermaker, 1966: 9). I obtained oral informed consent by clearly explaining to each of
my interlocutors the purpose of my work, who I am, what my affiliations were, the nature of my
research, that I was not part of a project that they could benefit from and that all information
would be anonymised. I asked open-ended questions about environmental change and livelihood
strategies, and qualitatively analysed the transcripts of these conversations. I obtained ethics
approval for this fieldwork from the Department of Social Anthropology, SOAS (University of
London).

Planning for Adaptive Delta Management in coastal Bangladesh

The Delta Plan in Bangladesh has been developed through the export of Dutch coastal ‘expertise’
through an approach referred to as ‘Adaptive Delta Management’ (ADM). ADM both packages and
universalises a Dutch model of coastal futures to the rest of the world to adapt to a climate uncertain
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future, with Bangladesh and Vietnam being the first two countries that the Netherlands exported it
to (Zegwaard et al., 2019). ADM proponents argue that their approach takes into account multiple
socio-economic and climate change scenarios that enable coastal planners to change course when
the future unfolds differently than anticipated (Timmermans et al., 2015). This, in turn, will create
multiple adaptation pathways that embrace the reality of uncertainty, and sometimes unpredictabil-
ity, of future states (Zevenbergen et al., 2018). ADM and the Delta Plan are arguably the latest itera-
tions of development interventions that misread the Bangladeshi waterscape (Dewan, 2021b; Islam,
2016), where finance organisations such as the OECD and the World Bank are providing external
financing for interventions with ADM as an approach (Zevenbergen et al., 2018).

According to Dutch stakeholders, the Bangladesh Delta Plan was devised in coordination with
key Bangladesh government stakeholders, admittedly with the Dutch ADM approach at the core.
Indeed, the Netherlands has a longstanding involvement with Bangladesh’s water sector through
development cooperation, including constructing flood-protection embankments (polders)
(Hanlon, 2020; Zevenbergen et al., 2018: 301). However, the ADM has until very recently only
been developed and applied in a relatively stable context of the Dutch delta, facing only a
limited range of long-term uncertainties. As an approach, it can therefore not easily be transferred
from one country to another — with Zevenbergen et al. (2018: 301-305) suggesting this is due to
‘institutional capacity’ and a lack of flexibility in the ADM’s methodology. However, as this
paper will suggest, rather than Bangladesh’s own institutional context being the ground for lack
of ‘fit’, it is the erasure of context that makes the exportation of ‘Dutch expertise’ even more prob-
lematic for future coastal planning.

Bangladeshi scholars have already pointed out that a key weakness with the Delta Plan is that it
does not discuss the importance of transnational water sharing. Out of its 57 transboundary rivers,
Bangladesh shares 54 rivers with India and three with Myanmar (Bakshi and Aktar, 2023). This is
significant since reduced transboundary freshwater flows both increase siltation and salinity (Akter
et al., 2024; Auerbach et al., 2015; Khan et al., 2015a; Mukherjee et al., 2023). The Bangladesh
Delta Plan 2100 Bangladesh in the twenty-first Century (Abridged Version) only mentions siltation
in one passage:

“2) Upstream Development Activities in the Upstream Being highly dependent upon developments at
upstream, the diversion, use or storage of flows from the trans-boundary rivers is of major importance to
Bangladesh. Impacts on dry and monsoon season flows, salinization, siltation of rivers and sediment
deposition in the Meghna estuary are the most important factors.”

Notably, while the Delta Plan recognises the serious challenges of waterlogging, when rainwater
cannot drain the issue of waterlogging, the causes it lists include: ‘unplanned and ineffective drain-
age infrastructure, encroachment on wetlands in urban and rural areas and the hampering of tidal
flows in the coastal area, especially in the southwest (Satkhira, Jashore Khulna and Bagerhat)
and south east (Noakhali, Feni) coastal zones’ (General Economics Division (GED)), 2018: 13).
This notably avoids to actively address how infrastructure such as roads and Dutch-styled
polders actually exacerbate waterlogging (Dewan, 2021b), instead such ‘flood protection embank-
ments are formally cast as ‘adaptation management’ throughout the document.

The prominent scholar and water expert Dr S Nazrul Islam, who is also the founder of the
Bangladesh Environment Network (BEN) and the initiator and vice-president of Bangladesh
Poribesh Andolon (Bapa), has been vocally critical about the Bangladesh Delta Plan 2100. In par-
ticular, he is most critical to how the Delta Plan formulation process was heavily dependent on
foreign advice and financing, questioning whether Dutch experiences are the most appropriate
for Bangladesh’s delta plan. Indeed, Islam was the earliest to name the Dutch-style of embanking
the coastal zone as the ‘Cordon Approach’ that has resulted in ‘below-flood-level settlement,



6 EPE: Nature and Space 0(0)

aggradation of river bed, subsidence of flood and tidal plains, deterioration of the water bodies
inside the floodplains, disruption of open capture fisheries, diminution of waterways, reduced
recharge of groundwater table, and most importantly ubiquitous waterlogging’ (Islam, 2016).

Already in the 1990s, Dr Islam pointed out that Ganges-Meghna-Brahmaputra delta is much
more sediment heavy than that of the Dutch Rhine delta (Islam, 2016), something which more
and more studies are raising as an issue where polders are seen as a greater risk of flooding than
that of expected sea level rise (Akter et al., 2024; Auerbach et al., 2015; Hanlon, 2020;
Lovelock et al., 2015). Furthermore, the seasonality of river flows differs where most of the ‘rain-
fall’ in Bangladesh is concentrated in the four months (June-September). By contrast, the rainfall in
the Netherlands is almost evenly distributed across all months of the year. Thus, the Cordon
approach may have worked in the Netherlands, but it failed with the Coastal Embankment
project (Islam, 2016). Dr Islam urges a thorough re-examination and revision of the Delta Plan
(N. Islam, 2022) as it is seriously weakened by sidelining past experiences that have worsened silt-
ation, waterlogging as well as transboundary water-sharing during the dry season and riverbank
erosion (N. Islam, 2020).3

Another serious weakness is that the Delta Plan explicitly states ‘Sea level rise and consequently,
salinity intrusion are the most prominent issues now in Bangladesh’ (General Economics Division
(GED)), 2018: 10). This framing tying salinity to sea level rise ignores the violent ways in which
salinity intrusion is further exacerbated not only by infrastructure and reduced transboundary fresh-
water flows but also through brackish aquaculture. Like the criticism of failing to acknowledge past
mistakes and ongoing problems caused by transboundary water sharing and embanking the delta,
the Adaptation Management approach at the core of Bangladesh’s Delta Plan 2100 does little to
correct these issues and avoids addressing the seasonality of deltaic flows of silt, freshwater and
salinity intrusion.

The export of the Dutch model of polders in diverse geomorphological and hydrological con-
texts has been criticised not only in Bangladesh (Hanlon, 2020; S. N. Islam, 2022) but also from
Guyana (Vaughn, 2022) to Indonesia (Ley, 2025), with an entire panel at the 2026 annual
meeting of the Association of American Geographers in San Francisco on ‘Critical Polder
Studies: Infrastructural legacies and adaptation futures’ (organised by Lizzie Yarina and Brian
Walters). Future research may therefore seek to explore to what extent this type of approach to
adaptation management by the Dutch is arguably a form of ‘climate coloniality’ in terms of
embodying a form of Eurocentric hegemony and hierarchical power relations that continue with
Othering that discounts and ignores ‘local, embodied, material, lived experiences of knowing sub-
jects” of coastal deltaic regions of the global south (Sultana, 2022: 4).

Dr Nazrul Islam urged that the Bangladesh Delta Plan ought to be prepared through Bangladeshi
financing and expertise through an open public dialogue and not a closed group of ‘experts’.
Planning coastal futures through exporting Dutch ‘Adaptation Delta Management’ expertise as
they have done with the Bangladesh Delta Plan 2100 may thus result in climate reductive transla-
tions that not only ignore how embankments worsen waterlogging, siltation and the disappearance
of water bodies (Dewan, 2021b; S. N. Islam, 2020), but also undermine efforts to deal with the
complex causes of salinity intrusion and cyclonic vulnerabilities in coastal Bangladesh.

Silt and reduced freshwater retention: potential of TRM
In deltaic Bangladesh, seasonal monsoon rains fill the rivers with freshwater, as this colonial

account describes:

we find the force of the fresh water sufficient to overcome the strength of the tide, and the influx of salt-
water from the sea. And down the very mouths of the river here, fresh water (often for hours in the day
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flowing over a basis of salt water beneath) can readily be procured.(Dr Oldham cited in (O’Malley,
1908: 5)

The capacity of the delta to retain such a ‘force of fresh water’ has unfortunately been reduced. A
century ago, there were thousands of canals that retained monsoon water and the freshwater trans-
ported via rivers from the Himalayas to the Bay of Bengal. After the construction of polders that
obstructed the natural monsoon floods from depositing sediment on the floodplains, the silt, now
confined to the rivers and canals, clogged up several of the canals with only a limited number of
them able to retain the monsoon water into the dry season (Dewan, 2021b).

This reduced freshwater availability permitted brackish tidal water to seep further into the inter-
ior: ‘Salinity intrusion used to reach up to Satkhira and now salinity reaches Jessore’, an
NGO-worker named Amir explained to me, adding ‘Instead of looking at what made the embank-
ment break, they [donors] are now blaming climate change for the salinity in these areas.” The Gorai
River, the main tributary of the Ganges in Bangladesh, supplies freshwater to the Khulna region and
Nodi. However, the extreme amount of sediment has resulted in the Gorai disconnecting from the
Ganges in the dry season (Khan et al. 2015b: 20).

Bangladeshi scholars, activists and local farmers have argued that much of the reduction of fresh
water in the Gorai and its reduced ability to temper salinity encroachment from the Bay of Bengal is
due to India’s unilateral construction of the Farakka Barrage in 1975, resulting in Bangladesh
receiving less water during the dry season (Hill, 2008: 179; Swain, 1996) and contributing to
silting up important waterways (Mukherjee et al., 2023). Historical government documents such
as Deadlock on the Ganges shows that since the construction of the Farakka Barrage, salinity
increased heavily from a normal year average and penetrated 132 km further into Bangladesh
from the normal incursion limit. Within a year, Khulna’s thermal power station was closed due
to its boiler feed water from the Bhairab River becoming too saline and causing corrosion
(Government of Bangladesh, 1976: 3—4). Prior to 1975, salinity was below 1 ppt at Khulna and
the river water was used for drinking, agriculture and industrial purposes. By 2015, river water sal-
inity at Khulna increased to more than 15 ppt during the dry season, making it unsuitable for most
purposes (Khan et al., 2015a: 35). The delta’s ability to retain fresh water into the dry season is vital
in preventing long-term salinisation.

Salinity is also connected to the reduced freshwater retention capacity of water bodies as they are
silting up due to roads and embankments from the Cordon Approach (Dewan, 2021b; S. N. Islam,
2022). Tidal River Management (TRM) in southwest coastal Bangladesh TRM is a silt management
strategy to solve siltation caused by embankments (or the Cordon approach) by strategically cutting
them by the mouths of canals and rivers to allow sediment into the floodplain with the tides.
Bringing sediment onto floodplains would reduce silt choking rivers, and in the long-term help
increase freshwater retention capacity. TRM started as a bottom-up people’s concept to cut
embankments as a response to extensive waterlogging known as jowar bhatar khelano [free
play of tidal flows], which was then formalised by the Bangladesh Water Development Board
and the Asian Development Bank in the 1990s Khulna-Jessore Drainage Rehabilitation project —
a project that was heavily criticised (ADB-OED, 2007; Kibria, 2006; Pasha, 2010; Tutu, 2005).
While I conducted fieldwork in Bangladesh in 2015 there was very little hope that TRM was pos-
sible to implement due to the institutional constraints of compensation to polder communities when
the embankment is temporarily breached (Dewan, 2021b). However, there appears to be a paradigm
shift in terms of trying to deal with siltation management in the southwest coastal zone. TRM is
accepted by those working in Bangladesh’s water sector as effective in managing the delta’s silt
problem (Hanlon, 2020: 31), and more attention is directed towards how to compensate and
engage local community ownership through experiments with NGOs such as Uttaran (Ahmad,
2020; Gain et al., 2020).
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Van Staveren et al. (2017) highlight the possibilities of TRM as hybrid solution: it departs from
existing engineered embankments, but is distinctly open in regard to the temporary restoration of
tidal flood dynamics in the wetlands of Bangladesh. They highlight how dealing with tidal flood
dynamics is not about closing down rivers in the face of twice daily rising water levels; it is also
about occasionally opening up a river for its suspended sediments (van Staveren et al., 2017). In
their study of Polder 32 where Cyclone Aila breached the embankment in several places in
2009, Auerbach et al. (2015) highlight the sediment starvation inside embankments and that
within those two years that the embankment was finally repaired, the sediment had considerably
raised land levels inside the embankment. Rather than ‘complete inundation’, breaching embank-
ments help raise land levels so that longer agricultural lives can be sustained in the southwest
coastal zone, revitalising water bodies and futureproofing against damaging jalabaddho floods.
Such a silt management regime impedes the activities of tiger-prawn ghers as they are unable to
operate.

TRM has the potential not only to sustain freshwater agriculture and local livelihoods but also
resolve to siltation and raise land levels (Hanlon, 2020), as well as ensure higher retention of fresh-
water to counteract salinity — all needed to increase Bangladesh’s capacity to deal with climatic
change. So while the Bangladesh Delta Plan 2100 does not explicitly discuss or address issues
of flood-protection embankments contributing to waterlogging, it is a hopeful indicator that
TRM is mentioned in the BDP 2100 as a hotspot specific strategy to be expanded in the coastal
zone (General Economics Division (GED)), 2018: 19-20).

The violence of salinisation

Similar to embankments as an export of Dutch water management ‘expertise’, brackish aquaculture
was introduced to Bangladesh through foreign funding and development cooperation interventions.
Sandip is also from Khulna and works as a researcher at an international NGO. Like Murad, he
describes the introduction of tiger-prawn cultivation during his childhood as a bideshi [foreign]
donor-backed project:

The Bangladeshi government promoted the shrimp industry since the 1980s with bideshi funds in the
name of sada sona [white gold]; children even had to write essays on sada sona in school... The
primary beneficiaries were gher owners as a lot of khas (public/government-owned) land was converted
into ghers or what were called jal mahals [water palaces]. Before it was introduced, environmentalists
and scientists advised against bagda cultivation and tried to stop it. But bideshi projects destroyed our
environment, our biodiversity.

As Sandip mentions, bideshi funds played an important role in the name of white gold. The World
Bank, the Asian Development Bank and USAID provided support for aquaculture through substan-
tial support and incentives as part of structural adjustment policies. By the early 1990s, the export of
shrimp had become a major growth area of Bangladesh’s economy — and highly controversial
(Lewis, 2011: 151). The export of tiger prawns increased from 90.8 million USD in 1986 to 280
million USD in 2002-3, while during the same period more than 350,000 acres of agricultural
land in the coastal districts of Bangladesh were turned into bagda ghers [enclosed tiger-prawn
farms] (Rahman and Wiest, 2003).* The most dramatic examples is how the Chakoria
Sundarbans, a vast mangrove forest in southeast Bangladesh was irretrievably destroyed to give
space to this new mode of export — in a project funded jointly by the Asian Development Bank
and World Bank in 1982 (Deb, 1998).

In the southwest coastal zone, tiger-prawn cultivation prompted further deforestation, leading to
bagda ghers encroaching on the mangrove forests — pushing their boundary farther southwards
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(Thornton et al., 2003) — highlighting similarities of mangroves grabbing elsewhere in the Global
South (Veuthey and Gerber, 2012). Notably, the World Bank’s first, second, third and fourth fish-
eries projects in the 1990s explicitly created more sluice gates in the embankments to expand aqua-
culture while being at odds with the interests of freshwater paddy farmers (Hasan, 2012). The
conflicts between freshwater farmers and bagda cultivators remains today and create tensions
between different organisations and government agencies (agriculture, environment, versus fisher-
ies and aquaculture) (Paprocki, 2021). Poor smallholders leased out their land to large farmers or
non-local shrimp businessmen for six months during the saline dry season and regained the land
for paddy cultivation before the start of the monsoon. To maximise profits, shrimp cultivators
retained salinity in the fields instead of returning the land back to rice farmers, negatively affecting
the latter’s crops (Guhathakurta, 2003; Rahman, 2003; Rahman and Wiest, 2003: 17).

Such purposeful salinisation of wetlands formed part of larger patterns of violence. These shrimp
businessmen-cum-powerful elites often employed local mastaans [armed gangsters, thugs] to open
existing sluice gates in the dry season and to breach the embankments with unauthorised pipes and
private sluice gates to increase the amount of salt water within the ghers.’ They forcefully entered
saline water into the beels and made whole areas unsuitable for paddy cultivation. Many small-
holders who had not yet leased out their lands saw their crops devastated by salinity and were
forced to lease out their land (Deb, 1998; Rahman, 1994) or convert their land into a gher or
give it up completely (Hasan, 2012; Paprocki and Cons, 2014a). The transition to tiger-prawn cul-
tivation was fraught with human rights violations, such as torture, threat of police arrest, physical
assault, kidnapping, intimidation, rape and murder (Paprocki and Cons, 2014b: 3; Thornton et al.,
2004). While the issue of tiger-prawn violence is several decades old, the continued export and eco-
nomic importance of this shrimp remains high (Export Promotion Bureau, Government of
Bangladesh, 2021). Recent empirical research further demonstrate how such salinity intrusion
via bagda ghers continue to impact not only land and labour (Cons, 2025), but also health on indi-
vidual bodies (Sen, 2023) as well as that of wider community health (Shammi et al., 2019).

Salinity is seasonal in Bangladesh and the original purpose of flood-protection embankments
was to keep out saline intrusion in the dry season. However, this is reversed with tiger-prawn cul-
tivation that requires that the sluice gates are kept open in the dry season, whereas shrimp business-
men drill several unauthorised pipes into the embankment to flood agricultural land with salt,
weakening them (de Hasan, 2012; Silva, 2012). Salinity intrusion in coastal Bangladesh is thus
not permanent or an inevitable consequence of Sea-level Rise: it is very much linked to the use
of embankments. Tiger-prawn cultivators purposively draw in tidal water from rivers when they
are saline in try season, thus degrading the environment and reducing local food production and
quality of life in these coastal areas. Tiger-prawn cultivation constitutes water/wetlands grabbing,
where ‘powerful actors are able to take control of, or reallocate for their own benefits, water
resources already used by local communities or feeding aquatic ecosystems on which their liveli-
hoods are based” (Mehta et al., 2012: 197). Such conversion of agricultural land into saltwater tiger-
prawn farms has salinized soil and coastal waters in Bangladesh (Bernzen et al., 2019) since the
1980s and 1990s (Guhathakurta, 2003; Hasan, 2012; Rahman, 1994; Swain, 1996).

Not only did the mastaans [hired thugs/gangsters] use violence and intimidate locals, by breach-
ing the embankments: they made them structurally weak and more prone to collapsing during
Cyclones such as Aila as illustrated by the red dots covering the brown line of the embankment
in Figure 2 (the green squares are formal sluice gates and the blue ones are gates installed by
shrimp interests) (de Silva, 2012). During Cyclone Aila in 2009 and Cyclone Amphan in 2020,
several embankments in the tiger-prawn producing areas of Satkhira and Khulna collapsed as
they were structurally unstable. It was common knowledge among Bangladeshi development prac-
titioners and villagers alike that the damages on embankments due to saltwater intrusion for shrimp
farms (ghers) were the main cause of devastating tidal surges and subsequent saline waterlogging
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Ganges Basin Development Challenge G3: Water Governance and Community-Based Manage
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Figure 2. Map of Polder 3 Satkhira with red dots signifying breaches, cuts and pipes to the embankment 2
(Source: Institute of Water Modelling Bangladesh, 2012).

during and after cyclonic events. For example, in an interview with Bangladeshi migration
researchers in Dhaka they replied:

“The main reason why the flooding was so devastating during Aila was due to the gher damages upon
the embankments. Though the devastation was caused by a cyclone, the impact would have been less
without ghers”.

Even though they knew this, these researchers recast the migration following Aila as
‘climate-related migration’ and were able to obtain significant research funding. They explained
that their main focus is on migration research and by using climate change to attract funding
they could continue their work. This illustrates how development brokers make climate reductive
translations of migration to continue with their organisational activities such as researching migra-
tion in coastal areas and why there are research papers that highlight complexities of coastal
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migration in the wake of Aila in 2009 with climate change in their titles (See also Dewan, 2023).
When discussing cyclonic vulnerabilities and climate change in this context, it is a major omission
to not include a discussion of how brackish shrimp aquaculture weaken existing infrastructures in
ways that create a false sense of safety and that may cause damaging breaching in the face of
extreme weather events such as cyclones and tidal surges, causing an immediate threat to life,
land and property.

Sensorial ethnography: ashanti and affective suffering from saline water

Ethnography helps to counter these misleading climate reductive translations of coastal futures in
Bangladesh. Brackish tiger-prawn cultivation is violent far beyond cyclonic breaches and land/
water grabbing. Long-term salinity intrusion of the coastal land(-water)scape has resulted in
local people losing their life-support services over a prolonged multi-stage process, or what can
be referred to as ‘in situ displacement’ (Feldman and Geisler, 2012: 974). Noshima lives with
her son Sohel, his young wife, their baby son, and her adolescent daughter Nisha in a half-broken
hut — part crumbling mud, part sticks with ragged cement bags as cover — next to the embankment in
Lonanodi where the grassroots movement to end tiger prawns failed. Noshima had a hard life from
the onset. Her parents were landless and moved to the city of Khulna in the 1980s when tiger-prawn
cultivation was first introduced to the area. She worked as a child maid and was married off at the
age of fourteen. When her daughter Nisha was only three months old, her husband brought them to
Lonanodi only to abandon them:

I returned to a lona desh [saline land] without vegetables. The salt is even in the air, eroding the walls of
the houses so they crumble. Everything is lona [saline]. Everything dies. There are no fruit trees; the few
date and coconut trees here do not bear fruit. Goats and chickens are too expensive to buy, and they
often die due to the saline water. We need to buy all [our] cooking fuel, there are no trees or cow
dung for us to use. There is no grass for livestock, the ponds are too saline for bathing, clothes
washed in saltwater do not get clean and ruin quicker. We need to buy everything and because of
this we cannot afford to buy fruit, eggs, or meat. The canals are gone; we used to bathe in canals
that are now no more. During this time, we must bathe in the saline river. Salinity is the worst
problem in our area. Our eyes sting, our skin itches and becomes dark. Our ponds are now saline.
We used to drink pond water filtered with fitkeri [alum stone], now we must drink tube well water
that we collect from far away. We suffer now, but the rich do not care.

Noshima’s statement captures not only the loss of food sovereignty caused by shrimp aquaculture’s
saline and barren deserts, but also the emotional suffering that saline lands bring about.

The situation in Lonanodi became increasingly worse as the dry season salinity intensified after
the paddy harvest was completed. From mid-March to mid-June, the river is at its highest salinity,
while the ponds and canals slowly dry up and tiger prawn cultivation commences by opening sluice
gates to bring saline tidewater. The freshwater that filled the rivers during the monsoon had
rescinded, unable to stop salt tidewater from creeping upwards from the Bay of Bengal. From
mid-March to mid-June, tiger-prawn cultivators opened the embankment sluice gates during
high tide to bring in salt tidewater for their ghers. This is the opposite use of embankments, origin-
ally envisaged to protect fields from dry season salinity. By May, there were ghers — filled with
saline water — as far as the eyes could see. The cracked mud fields I had left behind two months
ago (Figure 3) illustrates how salt tide water penetrates the soil and makes it dry and less fertile
and by mid-May they had turned into embanked saltwater compartments.

All women — including those married to small tiger-prawn cultivators, emphasised how they
suffer in terms of drinking water, ability to wash clothes, lack of cooking fuel (cow dung, wood,
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Figure 3. Cracked soil in Lonanodi during the dry season. March 2015. Photo by the author.

leaves), water for rinsing rice, cooking food and time-consuming water fetching. They also worried
about skin diseases from bathing in saline rivers, damage to their hair and increased darkness of
their skin making them less attractive as future brides and daughters-in-law. They described the
experience of living in the barren saline villages as ashanti [unrest, worry, turmoil, anxiety]: an
ambience that was simultaneously suffocating and draining with an embodied heaviness that
brought out the negativity in people through tension [anxiety]. Whenever I left the arid shrimp
deserts with their few lacklustre and barren trees of Lonanodi and entered Shobuj and
Dhanmarti unions with their lush vegetation with vivid green grass, thick trees and bushes, I
instantly felt that a weight had lifted from my chest as ashanti dispersed and I could breathe easily.

When I described this feeling to Hassan as we arrived to Shobuj town under the thick tree cover,
he replied: ‘Dhanmarti was once like Lonanodi. The barren desert, the dryness, the ashanti, this was
the same here in Dhanmarti’. Hassan had once cultivated tiger prawns on his five bigha land noted:
‘Our incomes are less now, but our costs have reduced. Our lives are much better now. We no
longer must buy rice. Local people can gain shares of the rice harvested locally and get more vege-
tables and fruit trees. We feel shanti [peace].’ In contrast to the rich gher owners in Lonanodi able to
diversify risks through owning several large bagda ghers, small bagda cultivators in Dhanmarti like
Hassan severely felt the losses of failed tiger prawn harvests due to the ever-problematic white spot
virus and played an important part in ending bagda.

For many women, the end of tiger-prawn cultivation heralds the rejuvenation of the land.
Hassan’s neighbour Sayma is a widow with four daughters who benefitted from non-commoditised
food and fuel in a freshwater environment:



Figure 4. Woman fishing in a field of rice, 2014. Photo by author.

Everything grows here now, sunflower, boro rice, sesame. There is more work for daylabourers. We can
excavate canals and repair roads. We can grow vegetables and rice, keep goats, chicken and cows. There
is much rice and kurte [residue rice] from the harvest. I spent a month going through the fields collecting
kurte and managed to get 2-3 mon [80-120 kg] it will last us a good few months and helps me save
money from buying rice. Now with the ghers gone, shojna [moringa] trees are lining the roads. Its deli-
cious fruit are available to all of us. Sometimes, my youngest daughter manages to catch some fish from
the canal that we eat, or neighbours like Hassan share fish he has caught with us. During the monsoon
rice season, the fish moves freely, anyone can catch fish from these inundated lands. Once the rice is
harvested, I can collect nara (residue rice straws) to use for fuel and for thatching the roof.
Hundreds of cows will freely graze on the green pastures and eat what remains of the tall nara and
the quickly growing grass. Many women like myself collect the cow dung and make boris [used for
cooking stove fuel] that we can also sell to other households. I am lucky that there is no bagda here.

Sayma’s account of living in freshwater village (Figure 4) is a stark contrast to that of Noshima’s
life in a saltwater environment that undermines livelihood strategies: both paid and unpaid
(Figure 3). To make ends meet, Noshima also works for people in the villages as a maid]. She
brings her employers water from afar, washes up dishes, engages in sporadic earthwork and
works in ghers. The latter entails standing up to the neck in saline water contaminated with chemi-
cals to remove aquatic weed (sheula bacha), an activity which often results in skin disease.
However, with a transition to herbicides in the ghers, this has resulted in less work for Noshima.
Noshima and other landless women unable to migrate also collect tiger prawn fingerlings from
the river: ‘It’s the easiest available income for us. On a good day, I can catch 30-40 fry, but gen-
erally I end up only getting 10-20 taka per day. One-kilogram rice costs 28 taka.” Catching tiger
prawn fry provides an important, albeit small, source of income in an area where other income
opportunities are sparse.® Noshima takes any job as it comes, each day filled with uncertainty.
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Ultimately, women’s work in Lonanodi is irregular, and where local labour opportunities are
limited; any means of income is essential for buying rice and other food items.

The benefits of freshwater land use practices are clearly visible and valued in local communities.
How is it, then, that Dhanmarti Union managed to stop tiger-prawn cultivation while the people of
Lonanodi continue to suffer? During my previous work in the coastal zone, the popular narrative
among development organisations I worked with was that farmers could not stop with tiger
prawns because it would take seven years for the soil to recover — how could people survive
during that time they would ask? Hassan’s elderly neighbour Fupu, however, stressed that it is pos-
sible to reverse salinity:

Our fruit trees—coconut, betel nut, mango, betel nut, mango, jam [Syzygium cumini], jamrul
[Syzygium samarangense], jackfruit, lychee—they all died when they started leasing out land to
‘outside’ tiger-prawn businessmen [in the late 1980s]. Now, slowly, the trees are returning since we
stopped with bagda here. They are weaker with less fruit than before, but each year, the salinity
during the monsoon is washed away by the rainwater and the trees grow stronger.

The importance of the monsoon in returning lush vegetation to saline deserts was new to me. The
reversibility of salinity was rarely mentioned by those promoting tiger-prawn cultivation and I won-
dered how this was possible in Dhanmarti when several grassroots movements consistently failed to
stop bagda ghers in the 1980s and 1990s. I therefore met Dr Amit, a key figure in the movement to
stop bagda cultivation in Dhanmarti in 2008 at his office in Shobuj town. Dr Amit explained that the
movement did not have enough support for the anti-bagda movement in Lonanodi:

The main difference between Lonanodi and Dhanmarti was that in Dhanmarti Union the landowners
wanted to stop ghers, while in Lonanodi Union only a few landholders own most of the land and
they preferred bagda and were part of drawing in saline water from the river.

Noshima added that the Lonanodi Union Parishad chairman owns large-scale tiger-prawn farms
throughout Lonanodi:

They [powerful elites] don’t care about the poor, they only think about money, not the poor and not the
environment. The rich stay rich and the poor are left to die. The Lonanodi Union Parishad chairman
doesn’t come to the village to speak to us, he doesn’t listen to what people want.’

The Dhanmarti Union Parishad chairman, on the other hand, sought to stop tiger-prawn cultivation.
The different outcomes in the grassroots movement against brackish tiger-prawn cultivation illus-
trate how land-use practices are linked to processes of political power, patronage, and economic
status where landholding patterns have visible effects. Any discussion of zoning for aquaculture
that claims that these lands are unsuitable for agriculture must therefore critically engage with
these political realities, so that people’s preferences for freshwater cultivation are not undermined.
It is therefore troubling that the political economy of brackish aquaculture is not mentioned in the
Dutch-influenced Bangladesh Development Plan 2100.

Conclusion

Bangladesh is frequently invoked as an emblematic ‘climate victim’ — a deltaic nation imagined as
drowning under rising seas. This reductive framing underpins the logic of Dutch-exported
‘Adaptive Delta Management’. However, such planning dangerously depoliticises both
environmental and socio-economic histories. As this article has discussed, Dutch hydraulic
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interventions — particularly flood-control embankments — have significantly exacerbated waterlog-
ging and sedimentation in important waterways. These structural interventions misread the eco-
logical specificities of the Ganges—Meghna—Brahmaputra delta, which is not only sediment-rich
and seasonally dynamic, but also shaped by transboundary water injustices. This is well understood
by Bangladeshi water specialists themselves, and — as a close reading of the Delta Plan reveals — has
resulted in a focus on addressing waterlogging and sedimentation primarily through dredging
inland waterways for transport.

While embankments have undeniably contributed to waterlogging and siltation, they also, by
many accounts, effectively protected agricultural lands from dry season salinity incursion from
tidal rivers. However, with the introduction of brackish aquaculture — and the political economy
of violence that accompanied it — the very purpose of embankments was reversed, contributing sig-
nificantly to the salinisation of once-fertile fields. Most critically, informal pipes and sluice gates
installed to draw saline water from rivers have undermined embankment infrastructure, making
them more structurally vulnerable and increasing the risk of collapse during cyclones, tidal
surges, and bonna floods.

Although my own fieldwork took place a decade ago, recent research continues to show that the
dry-season influx of brackish water for aquaculture — now increasingly for crab cultivation —
remains a major issue, exacerbated by eroded and poorly maintained embankments. Climate reduc-
tive translations of salinity — i.e., attributing salinisation solely to climate change and rising sea
levels, as some planning narratives do — legitimize brackish aquaculture as an ‘adaptation’ strategy.
But this framing obscures the political economy behind land use changes and labour migration.
These are not climate inevitabilities, but the outcome of policy decisions that prioritise
export-oriented development over rural livelihoods.

In coastal sites like Lonanodi, these changes are deeply felt. The Bengali proverb Maach-e
Bhaat-e Bangali (‘Fish and rice make a Bengali’) signals more than dietary preference — it reflects
entangled wetland ecologies, food cultures, and identity. Yet saltwater bagda cultivation has dis-
rupted freshwater food production and eroded not only agricultural viability, but also the founda-
tions of everyday life. People in Lonanodi express a deep longing for a return to freshwater living —
voicing suffering, anxiety, and hope in response to the salinisation of their environment. These are
not abstract environmental risks, but lived and embodied consequences of state-backed develop-
ment. As this article has shown, such transformations are not inevitable, nor are they irreversible.
The resurgence of freshwater cultivation in Dhanmarti — alongside the return of native fish species
and fruit trees, in areas where communities have resisted bagda farming — demonstrates that eco-
logical and political recovery is possible.

As Bangladesh plans its coastal futures, it must critically interrogate climate reductive transla-
tions of salinity and reject the discourse of development capitalism that certain lands are forever
lost to agriculture. Future planning must reckon with the unequal burdens of embankment infra-
structure, the contested meanings and causes of salinity, and the ongoing struggles over land,
labour, and water that persist today.

Highlights

1. Problematise ‘climate reductive translations’ of salinity and how they ignore violence of tiger-
prawn cultivation.

2. Brackish aquaculture structurally damage flood-protection embankments and cause a greater
risk of collapse during cyclones and tidal surges.

3. Attributing salinity to a future of rising sea levels ignores longer historically situated political,
economic and infrastructural choices exacerbating salinity.
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Notes

1. Personal details and place names have been changed to protect the anonymity of my interlocutors.

2. The subregion of the Ganges tidal floodplain, which Nodi is part of, is thus different from the forested
islands in West Bengal that Mukhopadhyay (2017: 127) and Jalais (2010: 7) describe, where tidal rivers
appear to be saline throughout the year.

3. Riverbank erosion means that embankments do breach when GBM rivers meander, but this is further exa-
cerbated by interventions in the embankments such as gates, pipes and cuts that make embankments struc-
turally vulnerable and more prone to collapsing during cyclones and tidal surges, as discussed by Auerbach
et al. (2015) in their paper based on Polder 32 as well as Dewan’s (2023) article on riverbank-erosion and
migration. Other studies further point out how polders exacerbate sediment deprivation in enclosed flood-
plains and the issue of ’sinking deltas’ that further complicates the ’rising sea level’ development discourse
(Akter et al., 2024)

4. For a for a comprehensive review and discussion about supply chain governance, agrarian transformation
and the role of certifications of commercial aquaculture globally, see Islam (2014).

5. Islam (2014) suggests that it is a myth that shrimp farming causes greater salinity than paddy farming.
While this may be the case for freshwater golda, it is not the case for brackish bagda.

6. In contrast to Jalais’ (2010) suggestion that prawn-fry collection empowers women in the Indian
Sundarbans both economically and socially to challenge existing patriarchal norms, women landless house-
holds (like Noshima) struggle the most due to tiger-prawn cultivation’s negative impact on food availability
and employment opportunities (Guhathakurta, 2003) — illustrating perhaps the differing scenarios in more
saline islands of the West Bengal Sundarbans compared to Nodi where agriculture is possible.
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