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Abstract

The North-eastern haors (wetlands) of Bangladesh present a unique landscape characterized by semi-annual
inundation and recurrent flooding events. The ever-changing proximity of land and water in the lower Bhati regions
of the Bengal Delta, organic topography, and the uncertain nature of the Haor waterscapes have developed local
strategies in settlement planning and housing design. This study documents these traditional knowledge and
practices that have shaped the built environment, highlighting their role in fostering resilience against natural
disasters. Through a methodology combining empirical study, on-site observation, one-to-one interviews, and
focus group discussions, supplemented by extensive secondary research, this paper systematically documents
indigenous planning, architecture, and construction techniques. Furthermore, the research critically compares
historical and contemporary adaptation strategies in terms of rural housing in this particular region. The findings
contribute to a deeper understanding of sustainable design and construction principles in flood-prone haor areas,
offering insights for future development in similar contexts.
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1 Introduction

The north-eastern region of Bangladesh presents a unique tapestry of the Haor Basin or wetlands. In the winter,
Haor, is dry and surrounded by miles of cropland and narrow silvery rivulets. However, during the monsoon, these
rivulets fill with water and flood the surrounding landmass, transforming it into a vast expanse of water. However,
this dynamic ecosystem creates a multitude of challenges for the locals. Since the land becomes surrounded by the
waterscape during the six months of monsoon (Ahmed et al. 2017), roads and pathways become submerged, and
the inhabitants become surrounded by water. Their settlements face danger as the ‘river erosion process’ erodes
the chunks of the land, causing them to lose their home every year. Without any precautionary signal, massive
flood waves hit the island-like settlements, which the locals call ‘Afal’, (Ferdushi et al. 2019). Within a moment,
the houses, humans, and cattle all get washed away and eventually sink. This uncertainty of life, instability of
living places, and imprisoning nature of the landscape lead the local inhabitants to develop their resilience via
adaptive strategies, from their previous experiences gathered from generation to generation. (Baten et al. 2022)
These techniques proved to be effective and sustainable in the face of geo-climatic adversities of haors. However,
this knowledge is ceasing to exist nowadays due to rapid urbanization in the upazila level and modern embankment
treatments along the edges of roads and large settlements, which are also affecting the environment negatively.
Firstly, our study focuses on the documentation of these adaptive strategies that had been taken in earlier times by
the locals and explains how they were able to show such remarkable resilience amidst the environmental challenges
and difficulties. These strategies are discussed in three layers. The settlement layer shows the planning issues and
considerations taken by the locals. The homestead and household layers tell about the traditional architectural
practices that were indigenous and effective in the adverse context and climate. Secondly, the study highlights the
lessons learned from the past, describes the present scenario, and provides a comparative analysis of both times.
Finally, the study discusses how the decline in indigenous knowledge and application is causing the rapid downfall
of the present environmental conditions and suggests preventive measures to restrain this continuous process of
deterioration.

2 Background of the study

There is a significant impact of haor on the local lifestyle. Water is the most significant component of this region.
The Bengali synonym of the sea (Sayor>Sagor) has become ‘haor’ by the utterings of the local people. (Khan
2014) That rainy season of a year is widely said as ‘Odin’ (Bad days) by the locals. Boats become the only medium
of their communication. The ever-changing feature of the clime makes them change their livelihood in seasonal
rotation. Pastoral farmers of the dry season become fishermen, fish traders, and boatmen during the six months of
monsoon (Ferdushi et al. 2019). This rotational occupancy type and economic activities are also a feature of
economic adaptation in the region. Adaptive resilience in a certain community is to adjust and thrive in the face of
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changing circumstances. It's not just about bouncing back from a challenge, but about learning and evolving to
become better equipped to handle future disruptions. The study of vernacular architecture of a certain area not only
includes the local techniques, availability of local resources, and utility, but also the means of adaptation in the
local context and climatic elements. The less-known local wisdom and indigenous techniques of vernacular
architectural practice have fostered them to develop an adaptive resilience to the adverse geo-climatic elements of
haor (Khan 2014). Despite facing innumerable challenges in communication and a threat to life, the resilient
community had effectively coped with the dangerous monsoon of the haor using local resources and the knowledge
they had gained through experiences from their ancestors. This sustainability is often less recognized, and their
indigenous practices of adaptation are less highlighted. Moreover, this knowledge is disappearing from the locality
due to mass migration toward cities, diminishing practice of vernacular architecture, and unplanned settlement
projects. These missteps are making the situation even worse than before, as they are more imposing than adaptive.

2.1 Objectives of the study

This paper will examine the local and traditional adaptation strategies used by communities in the Mithamain
region of north-eastern haor of Bangladesh, to cope with the challenges of a dynamic and ever-changing
environment. The study focuses on how indigenous knowledge passed down through generations has strengthened
resilience to seasonal flooding and how they can be implemented for the modern planning process and disaster
reduction management.

3 Methodology

This study used an interpretive technique as its philosophical foundation. A metric survey was conducted using
semi-structured interviews (SSI), focus group discussions (FGDs), and observation. Secondary data was gathered
from various published data sources, such as books and research articles. In-depth field surveys and studies are
done to investigate how the communities have adapted to cope with coastal disasters. The method used to conduct
the survey was called Non-Participatory Observation (NPO). These were implemented to learn more about the
community's history, assets, and well-being, as well as the characteristics of recent and historical natural disasters.
Semi-structured interviews with 10 selected households are conducted by the authors, varying their professions.
The study of building form, construction materials, and techniques was done. Settlement mapping and social
mapping to identify location and dwelling typologies were also prepared. In addition, it gathered photographic
documentation, video recordings, and documented the customary construction methods. After collecting info from
primary and secondary sources according to the study's objectives, comparative evaluation and reflection were
used to interpret and analyse the collected data to determine the degree of resilience of indigenous coping
techniques. Their advantages and disadvantages are also examined. Overall, this study has followed the
chronological phases outlined in the following methodology chart. (Jay and Haque, 2024)

Field & PhotographicSurvey

Data Collection Findings & Analysis Recommendations

Existing Literature Review Visual Research Data

Focus Group Discussion &

Semi structured Interview

Fig 1: Research Methodology Flow-Chart

Fig 2: Location of survey (Source: LGED GIS map, Developed by Author)

3.1 Profile of the study area

The research data was based on the study of the Mithamain upazila of Kishorganj and the villages of its vicinity.
The size of Mithamain Upazila (Kishorganj district) is 222.91 square kilometres, and it is situated between latitudes
24°22" and 24°30' north and longitudes 91°00" and 91°15' east. Its borders are marked by the upazilas of Itna
Ajmiriganj, Austagram, Banachang, Austagram, Kimganj and Nikli. There are 122026 people in total. Agriculture

2838



0O.D. Jay, S.B. Haque
ICCEI 2025

accounts for the majority of income (82.48%), Non-agricultural laborers (2.32%), industry (0.20%), commerce
(7.26%), transportation and communication (0.24%) are the other sources. (Source: www.banglapedia.org.) The
principal crops include vegetables, potatoes, mustard, ground nuts, and paddy. (Masum et al.,2018). Kishorganj
Haors were created by the sedimentation of the Dhanu and Narasunda rivers. We chose Mithamain as the area of
our survey which was created by the sedimentary deposits of the river Dhanu, with surrounding beels and charas.
Mithamain (Mithabon> main) is said to be a dense forest of sweet reeds and bamboo. (Masum et al. 2018)

4 Results

Through interview, the study has unveiled coping strategies used by the communities both in the dry and wet
seasons. This chapter will describe the findings from the survey of the selected villages which have been observed
on three scales: a) Settlement Level  b) Homestead Level  c) Household Level

4.1 Layer 1: Settlement Level

a. Settlement pattern: As Bangladesh is an arcuate delta, villages tend to be clustered on slightly higher land
areas or natural levees formed by sediment deposits along rivers. In some parts of the haor, settlements may be
more scattered, with houses built on small islands or elevated landforms. (Mannan 2015). This type of scattering
reflects the availability of suitable land for habitation.
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Fig 3: (a) Settlement pattern of Kishorganj haor basin, (b) Settlement pattern of Kishorganj haor basin, (c)
Buffering by trees in different layers (Source: Google Map, developed by author)

The settlements are often concentrated near water bodies and big rivers (Khan 2014), reflecting the dependence of
the local population on fishing, agriculture, business, communication ease, and livelihood. Settlement patterns may
shift slightly depending on the season. During the high-water period, some residents move to temporary shelters
on higher ground. With infrastructure development and changes in water flow patterns, settlement patterns in the
haor region may evolve. This practice has been seen in the northeastern haor areas for a long time and is still
practiced in the areas of Austogram and Nikli. (Baten et al.,2022).

b. Relationship with Water: Water plays a dual role in the haor, acting both as a pathway and a barrier. The
Haor’s waterways serve as the primary mode of transportation, with boats used for commuting, carrying goods,
and accessing fishing grounds. This close relationship with water shapes the settlements' location and layout, often
providing houses with direct access to canals or rivers, for food, building materials and other resources. Waterways
often dictate the spatial layout of settlements, leading to linear configurations along rivers and canals, with units
connected through a common linear pathway or court in larger settlements and villages. (Mannan,2015). Observing
the settlements, the linear configuration seems to be the most efficient planning method to ensure the maximum
number of households, and minimize the circulation area percentage.

c¢. Natural buffering technique in embankments: The embankment buffering by local trees was a natural flood
repellent sustainable technique that was meant for coping up with river erosion and strengthen the mound of the
settlements. For this reason, deep-rooted trees like Jarul, coconut, and raintrees were planted. The middle zone or
transitional zone was where water rose during the rainy season. So that zone was planted with hijol (Barringtonia
Acutangula), koroch (Pongamia pinnata), tomal (Diospyros Cordifolia), borun (Crataeva nurvala) and these types
of water-resilient plants. The bank zone was planted with different grasses and shrubs. This technique was effective
to hold the ground during the flood waves and prevent erosion and destruction of settlements. (Mannan 2015)

d. Hati flood scheme: Hati is an indigenous technique of flood prevention and is widely practiced in the haor areas
(Mannan 2015). As the water rises to 30 ft from the normal water level during the monsoon, the locals build a large
mound with muds, soils and make the settlement or dwelling area much higher than the water level. This mound
is built in sizes varied to accommodate a single housing unit or a whole settlement. The builders estimate the height
of the mound from their previous experience of how high water can rise and heighten the base during the summer
or dry season. The mound is strengthened by the planted trees that hold the soil tight. Retaining walls have been
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used in recent times. The word ‘HATI’ came from the mound-like embankment treatment of the dwellings, which
pretty much look like the back of an elephant (Mannan,2015).
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Fig 4: Hati flood scheme (Source: Author)

4.2 Layer 2: Homestead

a. Orientation of House: Maximum dwelling units were elongated east-westward due to the turbulent wind from
the nearest water sources and rivers. This wind is called ‘BAO’ in local language and causes massive flood waves
and storms during monsoon. (Khan,2014) As this wind basically flows from north towards south, some build
dwelling units keeping the smaller facade facing towards north and southwards direction. Another kind of wind
which is a comfortable breeze flows in the basins, is called ‘LILUA’ in local language. This wind was called sweet
wind. (Khan,2014)

b. Space syntax: The house is divided into two parts: the living quarters and the courtyard. The living
quarters are located on one side of the house and consist of several rooms, including the kitchen, bedrooms, and a
storeroom. Toilet and kitchen and cattle are separated units outside the dwelling space. The courtyard is located
on the other side of the house and is used for a variety of purposes, such as cooking, bathing, and storing livestock
and gardening.

¢. House Typology

Stilted houses: Due to the seasonal flooding, many houses are built on stilts, raising the living area above the
water level during the monsoon. This protects homes and belongings from inundation. These old Hajong practices
of building an earthen plinth were taken by the later Bengali settlers.

(©
of
17th batch, Department of Architecture, CUET, (c)Different House topologies (Source: Birendranath Hajong,

Hajongpathin.in., developed by Author)

Chang House: Chang houses are built on a raised platform supported by bamboo stilts, which can keep
floodwaters at bay. (Khan, 2014) Sometimes they were built with brick also. These Chang houses were used in
lower lands as the floods that occurred during the monsoon were high enough, from 8 to 10 ft, in some areas up to
20 or 30 ft. Mostly used as livestock piles of grains for the rainy season. These were often built by the rivers and
seen in fishing villages still today, even sometimes built as pavilions to keep tools and other things. The study area
is situated in Nababpur (24°25'29"N 91°04'16"E), Shimulbak south para (24°29'11"N 91°00'00"E) and Singpur
(24°22'36"N 90°59'55"E)

d. Fencing treatment with extinct Chailya buffer: During monsoons, ARA, local name of bamboo fence around
the house is built. Straws and kochuripana trees (Eichhornia crassipes) are accumulated inside them to make them
like sponges to soak water. The locals have been using this technique to hold the giant waves of haor and protect
their land. Grasses are also planted along with bamboo fences to prevent land erosion. These palisade-like
fortifications are also called EIR or GHAIL. For ages, a particular kind of grass, locally called "Chailya", is what
has protected villages in the Haors from erosion by huge waves that break on the villages. (Ahmed 2000) The
grasses could easily survive even in the dry season and held the soil together. So, the people built temporary barriers
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in the villages with bamboo and wood along with Chailya grass collected from the Haor to prevent the waves from
hitting the bank. This “’chailya’ species cease to exist now due to environmental hazards.

Fig 6: Chailya and Ara buffering around dwelling units and embankment treatment
(Source: The Business Standard, Muhammad Amdad Hossain, Photographer)

4.3 Layer 3: Household

a. Architecture of the locality: Local ‘Chaporbons’ or the ghoramis/house makers used to build houses, (Khan
2014) typically with locally available material- bamboo, bet, khagras and wood as they were abundant in the
jungles of the haor. Darushilpo or wood-craft were famous in this region. Dorong-Deuri (door), Jalot Jafri
(decorative outer facade) and Jhapi (awning windows) were the main features of the households (Khan,2014).

b. Roof Structure: ‘Juiter Ghar’ were the primary practice of the haor area which is now said to be lost. Houses
with curved roofs, which are shaped like the upturned hull of a boat or a crescent moon, and slope down gradually
on both sides, are commonly known as "Juit-er Ghar" in East Bengal. (Warren et al.,2011). This single-story roof
is the "Juit'-style of roof found in the Mymensingh regions of Bangladesh. The Juit-style roof is a gable roof that is
shaped like an elephant's back. (Khan, 2014) The roof is so steeply pitched that the eaves come very close to the
ground. The steep pitch of the roof helps to shed water quickly and efficiently, facing the bao wind of Haor, which
serves both functional and aesthetic purposes.

c. Construction method and material: Specified type of construction using Kara (bamboo ties), Kafichon (a type
of binding material), Har (a type of binding material) have been identified in this region. These constructions are
typically done with jute rope. However, "Sundibet" was also used in the past to bind the roof structure together
which is a type of creeper from which ropes can be made.

5 Discussion

The Kishorganj Haor, once a model of sustainable living, is currently facing significant challenges that put the
traditional practices in jeopardy, which have ensured environmental harmony from generation to generation. Using
easily accessible renewable resources, the local inhabitants built Hati, earthen mounds composed of soil and mud,
to raise their homes above floodwaters in the past. By constructing and maintaining Hati during dry spells and
switching to water-based occupations like fishing during monsoons, people adapted to the seasonal cycle. The
construction of dwellings with locally obtained wood, reed, and bamboo reduced their environmental impact.
Large-scale Hati construction is becoming more difficult due to rising population density, which is a clear sign of
the Hati culture's decline. As conventional professions are changing, a shift towards brick and concrete houses is
increasing the environmental footprint. Furthermore, the ability of traditional Hati to safeguard villages might be
surpassed by rising water levels brought on by climate change.

Several factors contribute to the deterioration of the Kishorganj Haor's traditional practices. Population growth
increases pressure on land and resources, making it difficult to maintain practices like large Hati construction.
Modernization introduces materials and techniques that, while convenient, lead to a decline in the use of sustainable
local materials. Climate change brings unpredictable weather patterns and rising water levels, challenging
traditional flood management methods. The consequences of this deterioration are severe: communities become
more vulnerable to floods as Hati are neglected or insufficient, leading to increased flood damage and
displacement. Environmental degradation ensues from unsustainable practices such as overfishing and the use of
non-local building materials, harming the delicate ecosystem of the haor. Additionally, the decline of traditional
practices signifies a loss of valuable knowledge and cultural heritage uniquely adapted to the environment.

6 Conclusion
Through the application of their cumulative experiences and indigenous knowledge, numerous people in
Bangladesh's disaster-prone areas have developed lifelong skills for coping with, managing, and adapting to

disasters. This vast repository of information, originating from these communities, is closely related to regional
demands, climatic conditions, and the unique socio-cultural context of every area. These traditional building
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practices have been crucial in strengthening community resilience and enhancing their capacity to confront
disasters (Amaratunga et al. 2011). According to the study, communities mostly depend on their indigenous
knowledge for all phases of the disaster cycle, including preparation, coping, adaptation, and recovery. They make
the best use of their abilities and resources before seeking help from outside organizations. Unfortunately,
contemporary crisis management paradigms and policy-making have not given enough credit to this invaluable
knowledge system, favouring ideas, methods, and techniques that are somewhat at odds with those of traditional
communities. The vast amount of traditional building techniques has been seriously jeopardized by an invasion of
"modern,"” "quick-fix" alternatives. Hence, it is imperative that traditional and scientific knowledge not be seen as
competing fields. (Amaratunga et al. 2011). The internal ingenuity, experimentation, and relationships with
external systems are what continually shape and mould traditional techniques. The continuous process of
innovation, adaptation, and experimentation makes traditional knowledge adaptable enough to work with science
and technology. Given the evolving disaster landscape, it has become increasingly important to develop approaches
that bridge the gap between these two realms: science aids professionals in understanding traditional knowledge,
while traditional knowledge helps translate scientific concepts into locally comprehensible forms of
communication.

Some recommendations based on analysis in this research can be:

*Revitalizing Hati culture: Encouraging community participation in Hati construction and maintenance,
potentially with government support, can ensure continued flood protection.

Sustainable development: Promoting eco-friendly practices like using local materials and promoting responsible
fishing can help maintain the ecological balance.

Climate-resilient solutions: Integrating traditional knowledge with modern engineering to develop flood
management solutions that can adapt to changing weather patterns is crucial.

By recognizing the value of traditional practices and adapting them to contemporary challenges, the Kishorganj
Haor can continue to be a sustainable and vibrant ecosystem. By enabling organized instructions to improve these
community-based initiatives, we can increase their efficacy in reducing the impact of natural disasters like flash
floods. To attain the intended increase in climate resilience for the Haor area, it is similarly important to teach local
populations how to integrate these principles with their pre-existing indigenous knowledge. This dual approach
engages the people in the development of plans that are no longer imposed from the outside, while also empowering
them to find more ecologically friendly, community-based, and regionally relevant solutions.
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