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Shifting baselines of disaster mitigation
Kimberley Anh Thomas

Department of Geography and Urban Studies, Temple University, Philadelphia, PA, USA

ABSTRACT
Large-scale water management systems were introduced to the Ganges-Brahmaputra and Mekong Deltas
in the latter half of the twentieth century to manage extreme water hazards and increase food production.
However, these systems significantly altered their respective hydrological regimes, often creating worse
socio-ecological conditions and greater vulnerability to floods and seawater intrusion than existed
previously. Despite this history of disaster experience, climate change adaptation measures in the
Ganges-Brahmaputra and Mekong Deltas use contemporary socio-ecological conditions as the baseline
for disaster mitigation efforts. Paradoxically relying on old approaches to address future climate threats,
disaster planners overlook how current conditions in both deltas are unstable outcomes of historical
processes. These cases illustrate that large-scale and capital-intensive climate responses may fail to
measurably reduce disaster risk. The concept of shifting baselines, borrowed from fisheries science,
becomes helpful for selecting more appropriate reference points for disaster mitigation than current
conditions.
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Introduction

Growing understanding of the relationship between climate
change and disasters has prompted wide-ranging responses to
anticipated environmental hazards. However, while climate
change undeniably poses diverse threats to socio-ecological sys-
tems, climate response measures have their own social and
environmental effects (Marino & Ribot, 2012). Indeed, many
climate change interventions augment rather than diminish
negative impacts on vulnerable populations (Atteridge &
Remling, 2018; Barnett & ONeill, 2010; Bose, 2015). While
maladaptive responses themselves are problematic, their per-
petuation is particularly alarming. Prominent examples can
be found in deltaic floodplains, where successive attempts to
regulate floods have displaced or compounded existing flood
risks.

Deltas are important socio-ecological systems within which
one out of every fourteen people live globally (Day et al., 2016).
Engineering interventions and land-use practices in deltas have
long aimed to stabilize land, regulate water flows, and generate
agricultural, fishery, and other yields. Physical and social scien-
tists have long observed that many such interventions threaten
delta sustainability (Renaud, Szabo, & Matthews, 2016). How-
ever, when assessing current and future vulnerabilities to cli-
mate change, governmental and foreign development
agencies often overlook the interplay between water, sediment,
gravity, and social systems that shapes deltas over time.
Accordingly, such entities pursue climate change responses
that may inadvertently fail to address vulnerability and may
even generate new risks.

Prevailing climate change adaptation efforts in deltas are
therefore problematically synchronic in their approach. How-
ever, the fisheries science concept of shifting baselines may be

instrumental for apprehending and mitigating this widespread
problem. Shifting baselines describes the phenomenon in
which each generation of researchers establishes the state of a
system (e.g. cod fishery) when they first encounter it as the
new baseline for subsequent analysis or comparison. ‘In the
absence of past information or experience with historical con-
ditions, members of each new generation accept the situation in
which they were raised as being normal’ (Soga & Gaston, 2018,
p. 222). Researchers effectively reset the clock such that their
studies and resultant policy recommendations either aim to
protect systems in their contemporary state or return systems
to the state they first experienced. Examples from the
Ganges-Brahamaputra and Mekong Deltas illustrate how cli-
mate response measures also suffer from shifting baselines
syndrome.

Ganges-Brahamaputra delta

Bangladesh is commonly portrayed in policy and media circles
as ‘disaster-prone’ (e.g. World Bank, 2018). Such depictions,
however, assume an overly restrictive view of peoples’ relation-
ships to environmental events such as floods. Approximately
80% of Bangladesh is floodplain, and normal floods (borsha)
inundate one-fifth to one-third of the country annually
(Hofer & Messerli, 2006). People residing in these fertile
regions have devised livelihood strategies, infrastructural
designs, and agricultural techniques over the course of centu-
ries to effectively cope with and take advantage of cyclical inun-
dation (Paul, 2003). By contrast, extreme floods (bonna) flout
standard parameters of timing, magnitude, areal extent, and
duration (Hofer &Messerli, 2006). Such events markedly desta-
bilize and threaten people’s lives and livelihoods by destroying
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property, facilitating disease, and disrupting communication
and transportation systems (Haque, 1994; Paul, 2003).

Despite the substantial disaster potential of floods in
Bangladesh, their absence can be equally devastating. Surface
freshwater sustains agriculture, fisheries, and groundwater
supplies, as well as mangrove forests that protect coasts from
erosion and tropical storms. These functions are compromised
during the dry season, as coastal areas lack sufficient surface
water to stem the influx of brackish water from tidally-
influenced rivers (Rahman, Lund, & Bryceson, 2011). Dry
conditions therefore pose additional perils whereby salt con-
tamination renders water non-potable and land toxic to plants.

Climate change intensifies these wet and dry season
dynamics. Climate models project greater annual precipitation,
as well as increased frequency and intensity of rainfall events
(Mirza, 2011). Furthermore, Bangladesh’s low coastal elevation
fuels concerns that the country may lose up to 20% of its exist-
ing land to sea level rise (e.g. Glennon, 2017; Harris, 2014). The
Government of Bangladesh has therefore been making con-
certed efforts to mitigate climate change impacts through part-
nerships with foreign aid agencies, multilateral development
banks, and non-governmental organizations. Sizable foreign
investments promise to protect land and life from floods,
cyclones, and sea level rise through building and repairing
coastal embankments.

One such example is the $400 million Coastal Embankment
Improvement Project funded by the World Bank. According to
a press release,

There are an estimated 8 million people vulnerable to inundation of
over three meters in Bangladesh’s coastal areas. To increase the resi-
lience of the coastal population to flooding and other natural disas-
ters, the World Bank is helping… upgrade Bangladesh’s coastal
embankment system. (World Bank, 2013)

At first glance, the construction and maintenance of protective
physical infrastructure is a logical response to the indisputable
risks that Bangladesh’s coastal population faces. However, an
enduring lesson from longitudinal analyses of global fisheries
declines calls this seemingly logical response into question.

In 1995, Daniel Pauly observed a pattern in fisheries science
whereby each generation of researchers evaluates changes in
fisheries stock size and composition against the conditions
they encountered when they started their careers. He described
this phenomenon as shifting baselines—constantly changing
and increasingly inappropriate reference points for evaluating
the economic impacts of unsustainable fishing or for establish-
ing targets for recovery (Pauly, 1995). When applied to other
systems, the concept invites researchers to ask, how might a
system look if the temporal frame of analysis was widened?
Would different problems emerge, and, by extension, different
solutions? When applied to the case of Bangladesh, the
approach is illuminating. While the aforementioned World
Bank project takes coastal embankments to be a given part of
the landscape, an historical approach to disaster vulnerability
in the region reveals a different story.

In the mid-1950s, a series of catastrophic floods in East Paki-
stan (now Bangladesh) prompted a UN Technical Assistance
Mission in 1957. The UN team’s advice included, inter alia, a
range of engineering interventions including dams, barrages,

canals, and most notably Dutch polders—permanent, ringed
embankments used extensively in the Netherlands. Subsequent
consultation with foreign experts led to a flood- and seawater-
exclusion plan in which polders would seal off swaths of land
from riverine flows (van Staveren, Warner, & Shah Alam
Khan, 2017). The Coastal Embankment Project was launched
in 1960 with financial support from USAID. Under this 278
million USD project, a total of 108 polders were erected, com-
partmentalizing a combined area of three million acres that is
currently occupied by 20 million people (Thomas, 1972).

Coastal embankments initially generated promising results.
Food-grain yields doubled through protection from tidal surges
and flooding, as well as the introduction of Green Revolution
high-yielding rice (Haque, 1994). However, within 10–15
years, these early successes yielded to manifold complaints:
water-logging within polders, depletion of open freshwater
fisheries, sedimentation of river channels, reduced fish diver-
sity, loss of navigable routes, and higher rates of disease trans-
mission (Islam, 2006). Moreover, many residents discovered
that the confinement of floodwaters to river channels ironically
increased their vulnerability to abnormal floods (Paul, 2003).

Compounding these problems, sluice gates and drainage
canals quickly became inoperable due to poor maintenance
and rapid sedimentation (Nowreen, Jalal, & Shah Alam
Khan, 2014). Clogged gates prevented new silt from being
deposited within empoldered areas, and the resultant soil
mining and compaction has left the land dangerously below
river height (Auerbach et al., 2015; Swapan & Gavin, 2011).
In addition to exacerbating flood risk, the congested drainage
canals and disparity in land levels prevented rainwater (during
monsoon season) and saline water (during tidal floods and
storm surges) from draining out of the polders (Nowreen
et al., 2014). Disastrous water logging ensued and persisted
for months, and the stagnant waters became rife with hazards.

Once celebrated, polders are now decried as a ‘man-made
disaster’ (Islam, 2006, p. 241), ‘project of mass destruction’
(Islam & Kibria, 2006), ‘violent enclosure of common-pool
resources’ (Warner, 2010, p. 75) and ‘man-made hazard’ (Swa-
pan & Gavin, 2011, p. 47). Assuming a shifting baselines per-
spective reveals coastal embankments not to be the solution,
but the very source of the problem of people’s vulnerability
to floods and saline water intrusion.

Mekong delta

Dynamics in southern Vietnam are strikingly similar to those in
coastal Bangladesh. The third largest delta in the world, the
Mekong Delta is also densely populated, low-lying, monsoon
driven, and tidally-influenced (Le, Nguyen, Wolanski, Tran, &
Haruyama, 2007; Trisurat, Aekakkararungroj, Ma, & Johnston,
2018). Floods are an integral feature of life in the region, with
‘nice floods’ (ngâp nông) up to 3 m deep delivering welcome
water resources that support rice cultivation, fisheries, and
other livelihoods (Hung et al., 2012; Warner, de Sherbinin,
Adamo, & Chai-Onn, 2009). Beyond this typical range, floods
of 3–4 m depth (ngâp vùa) and in excess of 4 m (ngâp sâu) create
incalculable suffering for residents and tremendous challenges
for their personal and livelihood security (Warner et al., 2009).
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Livelihoods in the delta are primarily agrarian and play a
crucial role in regional and national food security. Taking
advantage of the 144–160 million tons of nutrient-rich sedi-
ments that flow down the Mekong river each year, farmers pro-
duce half the rice in the country and 90% of national rice
exports (Le et al., 2007; Smajgl et al., 2015). The river also sup-
ports the world’s largest inland fishery, which yields 25% of all
freshwater fishery catches worldwide (Li, Liu, Saito, & Nguyen,
2017). However, coastal erosion and subsidence threaten to
destabilize these livelihoods, and such processes are being
exacerbated by sea level rise (Smajgl et al., 2015).

Here too, foreign development agencies and multilateral
development banks are stepping in with financial assistance
to address climate threats. As one Agence Francaise de Devel-
oppement (AFD) brochure reports,

With over 3,000 km of coastlines, Vietnam is particularly exposed
to rising sea levels. In this respect, in 2015, AFD allocated a EUR
53 m loan… to finance the adaptation of these rural provinces to
changes in rainfall patterns, the increase in the frequency and vio-
lence of extreme climate events, and the rise in sea levels. This pro-
ject, by constructing engineering structures (locks, dams, banks and
irrigation systems), aims to secure the economy of these provinces,
particularly their agricultural economy, ensure the safety of persons
and goods, and improve sanitary conditions for populations in the
target area. (AFD, 2016, p. 4).

Much like coastal Bangladesh, the coastal landscape of Viet-
nam is rendered as an inert terrain upon which extreme storms
and sea level rise will impinge, hazards against which the
environment and people within it must be secured. There is
no question that climate change and associated sea level rise
are occurring. However, the veracity of ahistorical framings
of systems and hazards, as well as the effects of these framings,
must be carefully scrutinized.

While the AFD and other development agencies (e.g.
AusAID, n.d.; USAID, 2016) focus on future threats to present
conditions, others view current environmental vulnerabilities
as products of earlier interventions in the landscape. The
Mekong Delta is a highly engineered environment where
more than 1000 human-made canals and dikes constructed
over nearly 200 years have dramatically altered the hydrological
regime (Hung et al., 2012; Le et al., 2007). Much like those in
Bangladesh, such structures are managed to optimize agricul-
tural output and minimize the impacts of saline water intrusion
and heavy flooding. However, they disrupt the water and sedi-
ment distribution that sustain the formation and maintenance
of the delta itself (Hung et al., 2012). Furthermore, the manage-
ment of flood risk in one area often displaces risk onto adjacent
or downstream communities (Lebel et al., 2007).

Pursuing further hard infrastructural interventions without
accounting for the hazards posed by existing structures poses
the dual risks of: 1) not mitigating future disaster threats, and
2) introducing new threats to the socio-ecological systems of
the delta. Despite these risks and the fact that there is high
uncertainty about the actual effects of climate change on
delta hydrology relative to other factors like groundwater
extraction (Minderhoud et al., 2017) and upstream hydropower
development (Manh et al., 2015; see also Brammer, 2014), the
Government of Vietnam continues to privilege hard options
for addressing climate change (Hoang et al., 2018). This is

consistent with its approach to flood and storm hazards that
preceded the current era of climate change concerns (Birk-
mann, Garschagen, Tuan, & Binh, 2012; Smajgl et al., 2015).
The Mekong Delta thus offers another opportunity to examine
why maladaptive climate change responses may be enthusiasti-
cally pursued by governments and development agencies alike.
By taking a synchronic approach to evaluating future climate
change threats, such actors effectively shift the baseline of
delta hydrology.

These examples illustrate how complex socio-ecological sys-
tems like deltas are ahistorically configured as spaces that
should be secured in their present state, rather than recognized
as dynamic and unstable configurations of land-use practices
and infrastructures that already generate a host of environ-
mental vulnerabilities for residents. The shifting baseline con-
cept is also germane to other places and systems, as similar
dynamics have been documented in West African forests
(Leach & Fairhead, 2000) and European grasslands (Eriksson
& Cousins, 2014), for example. When introducing adaptive
interventions in any system, the concept of shifting baselines
prompts investigation into what threats such measures should
actually aim to address.
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