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Introduction

Framework

The 21st century has witnessed significant global
displacement due to various factors, including forced
migration caused by war, genocide, and severe climatic
and geographic conditions resulting from the climate
crisis. Consequently, millions have been forced from
their homes, becoming refugees, asylum seekers, and
internally displaced persons.

This studio aims to understand the different forms
of displacement, the challenges these populations
face, and to explore (innovative housing design
approaches that can mitigate the impacts of Llarge-
scale displacement.

The course will analyze the varying Living conditions
of internally displaced (individuals, cross-border
asylum seekers, and refugees, questioning whether
architecture can aid in the healing process and
provide dignity to those in transition.

It will also (investigate the transitional state
of displacement and i(ts effects on the social-
spatial ecology of the case study areas.

The studio will delve into how architecture,
particularly housing design, can support a society
transitioning to a new ecological paradigm,
equipping students with the skills to create
meaningful spaces for populations in transition.
Students will address the permanent versus temporary
aspects of architecture and consider the roles of
typology, materials, and technology 1(in «creating
meaningful spaces for an architecture of transition.

Participants will visit and study transitional
dwelling environments in the Delta of Bangladesh,
focusing on Sylhet, a rapidly growing secondary region
in the northeast of the country. This visit will
provide firsthand experience of the Living conditions

of displaced communities and opportunities to
interact with local groups who have also experienced
displacement.

- Global Housing Course Manual 2023/2024
Context

Sylhet is a division in the northeast of Bangladesh,
bordered by the Indian states of Meghalaya, Assam, and
Tripura to the north, east, and south, respectively.
It (s also bordered by the Bangladeshi divisions of
Chittagong to the southwest and Dhaka and Mymensingh
to the west.

The division, with a current population of about 11
million people, is named after (its administrative
center, the city of Sylhet, which Lies on the banks
of the Surma River. Sylhet city is home to around
700,000 people, making it the fifth-largest city in
Bangladesh.

Dating back to the 14th century, Sylhet is a major
commercial and financial hub, hosting several
multinational companies and industries, including a
significant tea industry.

The city's economy is closely tied to the Bangladeshi
diaspora, particularly the British Bangladeshi
community, which contributes substantially to the
country’s annual remittances. These remittances have
fueled growth in the real estate and construction
sectors.

Like other major Bangladeshi cities such as Dhaka and
Chittagong, Sylhet (s experiencing a technological,
social, cultural, and demographic transition, marked
by increasing economic prosperity and widening
disparities between the rich and the poor. As of
2021, nearly 27 percent of Sylhet's population Lived
in slums (Nazem and Sultana, 2021), with 754 slums

scattered across the city (Pal and Hussain, 2016).
These slums, Llocally called "“colonies," often Llack
safe and adequate housing, drinking water, and basic
services such as toilets, electricity, and health
centers. They are frequently Llocated in flood-prone
areas.

Outside the city, the Llarger Sylhet division is a
valley formed by the Surma and Kushiara rivers, which
are fed by numerous hill streams from the north.
The region s known for (its natural beauty, tea
plantations, and ‘haors' (traditional wetlands).
However, 1its Llocation at the basin of Cherrapunjti
in India, often called the "wettest place on Earth,"”
makes Sylhet vulnerable to monsoon floods. In 2022,
record rainfall caused devastating floods, submerging
nearly 80 percent of Sylhet, displacing millions,
and causing widespread economic Llosses and damage to
croplands.

- Global Housing Course Manual 2023/2024
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Bangladesh history

Buddhist & Hinduist Dynasties

The Sylhet region was part of several Buddhist
dynasties, Like the Kamarupa Kingdom and the Gupta
Empire. These dynasties left a mark on the region,
with several Buddhist sites and ruins still present
today. These ruins showcase the prominence Buddhism
once had as the dominant religion in this area during
ancient times.!

While Buddhism was once the main religion of the
region and thus had a significant amount of influence,
not much is readily visible from this period. A lot
of time has passed since then and in which other
religions have taken the main stage.

The Sylhet region came under the influence of multiple
Hindu dynasties as well, notably the Pala and Sena
dynasties. Hinduism spread its reach and (influence
during this time, constructing temples and other
religious buildings. Today these temples are mainly
in ruins, but they still showcase the influence of
this period.?

Although Islam has taken over as the predominant
religion, Hinduism 1is still the second biggest
religion in the region of Sylhet. Some Hindu influences
are still very much alive to this day. Such as Hindu
festivals, celebrations, art, music, and food. A lot
of surnames, even of many Muslims, have Hindu origins.
The incorporation of different cultural elements and
origins strengthens Sylhet's heritage and showcases a
unique religious and cultural mix to this day.?3

The Hindu dynasties lasted until the Muslim conquest
of the region in 1303.

religion throughout the region. During this pertiod
the region was ruled by sultanates Like the Delhti
Sultanate and the Bengal, until the overtaking by the
Mughal Empire in 1538.

The Muslim conquest by the Sultanates has had a
long-Llasting influence on the region of Sylhet. This
conquest was assisted by Shah Jalal, who was a Sufi
saint who was one of the most important spreaders of
Islam throughout the Sylhet region. As can be seen
now, the main religion of the region is still Islam.
Some buildings that were constructed during this time
still stand today. The Shrine of Hazrat Shah Jalal
still attracts many religious visitors to this day.
This period marked a significant turning point in the
history of Sylhet as the prominent religion shifted
from Hindu to Islam.*?

The region developed into a rich Islamic culture,
that laid the foundation for the integration into the
Mughal Empire.

The Sylhet region was conquered by the Mughal Empire
from 1612 until 1757 when the British East India
Company defeated the Mughal Empire at the Battle
of Plassey. Only during a brief period during the
early 18th century, Sylhet temporarily was under the
control of local chieftains and the Manipuri kingdom,
before being recovered by the Mughal Empire. Although
the Mughal Empire didn't introduce the region to the
Islamic religion, it did realize many of the historical
monuments and buildings often being mosques, tombs, or
palaces. These buildings feature Mughal-style domes,
arches, and other decorative elements. The Region's
significance began to grow under the Mughal rule as it
was chosen as an important outpost in the east.® It (s
also believed that during this time the first region-

Context Analysis
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Bangladesh history

1947 Partition

The invasive reforms and improvements under British
rule were received by many Indians with skepticism and
dissatisfaction.” This led to the Sepoy Mutiny (Indian
Rebellion) of 1857, which happened in numerous cities
in central India but nowhere near the Bengal and
Sylhet regions. The uprising was put down violently
by the British, though dissatisfaction among Indians
continued for the next decades.

In 1947 however, when Britain was suffering from
the aftermath of the Second World War and had no
longer the resources to control British India, the
dissolution of the British Raj after three hundred
years eventually occurred.?®

The increasing polarization of Hindus and Muslims
during the previous decades, made (it (impossible
for the two religions to coexist peacefully under
one nation. Therefore, the Indian subcontinent was
partitioned into two (independent states: Hindu-
majority India and Muslim-majority Pakistan. During
the Partition, millions of Indian Muslims fled to
Pakistan and Pakistani Hindus to India, resulting
in a mass migration accompanied by massacres and
(sexual) violence in the border provinces of Punjab
and Bengal.

Bengal was split up by the National Congress into
Western Bengal which would join India and East Bengal
which became part of Pakistan and was Llater renamed
East Pakistan.’

Sylhet's rare situation as a Muslim-majority district
in the Hindu-majority province of Assam, raised the
guestion if Sylhet should join East Bengal or remain
part of Assam and therefore become a Muslim-minority
area in Hindu India.?°

In a referendum pushed forward by the British Raj, the
majority of the Sylhetis voted in favor of joining
East Bengal and therefore the new Muslim state of

Pakistan.!! However, to this date, the Sylhet division
has the highest Hindu population percentage of all
divisions in Bangladesh.

After the Partition in 1947 and the formation of
Pakistan, tension started to emerge between East and
West Pakistan when the government in West Pakistan
ordered Urdu as the sole national Language thus
suppressing the Bengali-speaking majority of East
Pakistan.?!?

Eventually in 1956 both Bengali and Urdu were declared
as offictal Languages but new differences developed and
tension continued. During the war between India and
Pakistan in 1965, East Pakistanis were Lleft feeling
unprotected by the West Pakistani-dominant army from
a potential Indian invasion.

Following this, Sheikh Mujibur Rahman, Lleader of the
Awami League, demanded more defense, political, and
economic East Pakistan in the Six Point movement.
This significantly increased the call for independence
among the Bengali population.

- Freek Van Schaik, Mattia Graaf, Kasper Willemse,
Veda Hepark

The following is the result of the
Sylhet referendum:-

Voters for joining
e East Bengal ........ 239,619,
For remaining in Assam ........ 184,041
MaJordty cuveviianirnininnianns 55,578,

The tage of valid votes to total electorate
entitled to vote vas 77,33,

1 am arranging for this result to be
i23ued to the Press on the morning of the
14th July.

RESULT: B g
EAST BENGAL s
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social and economic

Population and density high young population. Moreover, despite the potential division district
Bangladesh is known for its high population density, for economic growth, ensuring meaningful employment DHAKA HOUSEHOLD SYLHET HOUSEHOLD
making it one of the most densely populated countries opportunities for the youth can be difficult. High +3.5% +0.3%
globally. With approximately 1,329 people per km2,3 youth unemployment rates can lead to social unrest e e e e e o o o o o
its population density is significantly higher compared and create a threat to the overall stability. 380 D -057 216 4 4 4 P -060
to many countries, including the Netherlands, which
has around 522 people per km2 which is 2,5 times Lless 5. PopulationPyramid.net, Population Pyramids of the
dense than Bangladesh.3 The Sylhet division, with a World from 1950 to 2100, (2022). +635 +122 100+
population desity of 873 people per km2, is notable 6. Ibid. 95-99
for its relatively lower population density compared 7. Voxco, PopulationPyramid.net, Population Pyramid: 90-94
to the national average.4 Within the Sylhet division, Decoding Age and Gender Dynamics, (2022). 85-89
the highest density is found in the Sylhet district 8. Ibid. ’
where Sylhet city is found. The highest density Ls SYLHET HOUSEHOLD SUNAMGANS HOUSEHOLD jgj:
found in the Dhaka district which has a major influence The Sylhet Division constitutes 5.39% of the national +2.0% - 2074
on the average population density in Bangladesh. household rate, whereas the Dhaka Division holds 478 B oM om oA A - 055 5.10 4r ﬁ‘ T T ﬂ‘ @ -0.50 65-60
the majority at 28.35%, with an average household : T e )
size of 4.03 individuals in the year 2011. Despite 60-64
2. Worldometer, Bangladesh Population, (2023) the demographic increases in population density and +60 55-59
3. Worldometer, The Netherlands Population, (2023) households, there has been a consistent decline in +89 50-54
4. Bangladesh Bureau of Statistics, Population and household size between 2001 and 2011. This trend 45-49
Housing Census 2022: Preliminary Report (2022), 12. suggests that housing conditions may be deteriorating, 40-44
as individuals find themselves Living in smaller Living 35.39
A notable demographic feature of Bangladesh is {(ts spaces. This situation appears to be a consequence 30-34
beneficial age pyramid. The population is predominantly of the Llack of alternative housing solutions to 5599
young, with a substantial part under the age of 30.5 accommodate the 2.5% increase in households across
This youthful demographic structure means there isn't the country.18 20-24
a significant aging population, unlike many Western 15-19
countries. Youthfulness is often seen as a positive 10-14
aspect, having a Llot of young people entering the 18. Bangladeh Bureau of Statisitcs, Ministry Of 5-9
working age is Like having an opportunity for economic Planning, Population & Housing Census 2022 Preliminary 0-4
growth.7 It means there are many people who can work Report, August 2022, 45 10

and contribute to the economy, which can make things
better.

However a youthful population in Bangladesh also faces
potential challenges. The pressure on resources, such
as healthcare, education and employment opportunities
can be overwhelming.8 Making sure everyone gets a good
education can be challenging in a county with such a

- Marion Achach, Ecelia Kastelein, Nynke Keulen, Sue
Vern Latl

figure 3: Population density of The Netherlands (left) and
Bangladesh (right), 2023

figure 4: Population Density per District and Sylhet Divisions,
2022
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social and economic

Income

In 2022, the average income per household in Bangladesh
stood at 32,422 Bangladeshi Taka (BDT) per month,
equivalent to approximately 277.92 euros. This figure
represents the total 1(ncome earned by a typical
household in the country.?®®

On a per capita basis, the average income (n
Bangladesh for 2022 was 7,614 BDT per month, which
is approximately 65.27 euros. This per capita income
signifies the average income earned by each individual
in the country.

It is worth noting that income Llevels in urban areas
of Bangladesh tend to be higher than in rural areas.

In the figure below, the {income Linequality can be
seen. The term «HIES» stands for Household Income and
Expenditure Survey. It (s a measure used to assess the
income and spending patterns of households in a given
region or country. In the context of HIES, a value of
0 typically signifies a Low income or poverty, while a
value of 1 indicates a high income or affluence.

In Bangladesh, a HIES value of 0.499 in 2022 suggests
that the average household income in the country s
closer to the Llower end of the income spectrum. This
means that a significant portion of the population
may be experiencing lLower income Llevels or Living in
economically challenging conditions.

Migration

Internal migration in Bangladesh predominantly occurs
in districts Like Dhaka, Gazipur, and Narayanganj,
which attract over 20% of migrants.? This migration
primarily involves people moving from rural areas
to urban centers in search of better Livelihood
opportunities while escaping vulnerabilities in thetlr
places of origin and adopting adaptive strategies in

their new destinations.! Over the last decade, there
has been a shift (n migration patterns in Sylhet
District, with populations from neighboring districts
relocating to the division's administrative capital
or the southern areas of the region.

The reasons for migration affect men and women
differently. For men, the main pull factors are
typically economic opportunities, while women and
girls are disproportionately driven to migrate for
marriage. On the other hand, push factors, such as
natural disasters and family issues, play a significant
role in internal migration. Notably, Sylhet Division
stands out with the highest rate of internal migration
driven by economic prospects, establishing it as a
regional economic hub.?®

- Marion Achach, Ecelia Kastelein, Nynke Keulen, Sue
Vern Lal
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AVERAGE 2022: AVERAGE 2010: AVERAGE 2022: AVERAGE 2010
32,422 BDT 11,479 BDT 7,614 BDT 2,553 BDT
(277,92 euros) (98,40 euros) (65,27 euros) (21,88 euros)
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geography

Bangladesh is situated within the South Asian regtion,
encompassing a geographical expanse that also includes
Sri Lanka, India, Afghanistan, Pakistan, Bhutan,
Nepal, Iran, and the Maldives.

Bangladesh is a Lland area of roughly 145,000 km2,
serving as the homeland for an estimated population
of around 140 million individuals.'” The nation finds
itself geographically surrounded by India. In the
southeast, the border is delineated by Myanmar, while
to the south, Bangladesh's coastal boundary extends
along the Bay of Bengal.!®

When Bangladesh gained its independence in 1971, the
country initially consisted of four administrative
divisions: Chittagong, Dhaka, Khulna, and Rajshaht.
Over time some divisions were split, culminating in
the current eight-division administrative structure.?’

Each division is designated after its principal city,
which serves as the administrative capital for its
respective jurisdiction. Furthermore, every division
its further subdivided into districts, which, in turn,
are partitioned into Upazilas (this is similar to a
province or a municipality).?®

Dhaka Division: Encompassing the nation's capital and
largest city, Dhakal9, this division spans an area of
20,509 km2 and houses a population of approximately
45.6 million Bangladeshis.?

Sylhet Division: Distinguished by its robust economy,
replete with tea plantations and citrus orchards,
the Sylhet Division has a substantial portion of its
people working abroad, notably in the United Kingdom.
It encompasses an area of 12,635 km2 and is inhabited
by a population of approximately 11.4 million.?

- Christelle Rarivo, Ginger Hanssens, Kim Schoenmakers,
Lisa Wellink

figure 8: Map ihowlng Asia, South Asia and BangLadgj%
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figure 9: Bangladesh divisions
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figure 10: Bangladesh districts
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land type

Bangladesh (s renowned for its predominantly flat and
Low-Llying topography. Nevertheless, approximately 21%
of its land area comprises hilly terrain, primarily
Llocated in the southeastern and northeastern regions
of the country, where elevations can reach as high as
1,000 meters above sea Llevel.?

However, the majority of Bangladesh's elevations
remain below the 10-meter mark above sea level, with
this flat topography gradually diminishing in height
as one moves towards the coastal southern regions.?

The Sylhet division has a hilly topography with
varying altitudes ranging from 30 to 240 meters. The
region is bordered by hillocks, except on the western
plain boundary. The center consists of Llow-laying
flood plains, also known as haors.?®

70% of the country's Lland is used for agriculture.
This consists of 3 types of rice cultivation; Aus,
Boro, and Aman paddies. Other agriculture consists of
year-round crops, tea gardens, and Mixed agriculture.
59% of Bangladesh's land is arable, which means used
for temporary crops. Only 6,5% of the lLand is used for
permanent crops.?® The country also has some fallow
land, which is a technique of not sowing the arable
land during one or more growing seasons.? 4,6% of
Bangladesh (s covered by pasture land, which is land
used for grazing Livestock.?®

The remaining land consists of 11% forest and woods.
18% consists of swamps, marshes, and mountains.?

The Lland use (s determined by (its physiography,
climate, and Lland type related to flooding.3® The depth
of flooding is key in the determination of Lland use,
this determines which crops can be cultivated.

- Christelle Rarivo, Ginger Hanssens, Kim Schoenmakers,
Lisa Wellink

figure 11: Elevation
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climate

Bangladesh experiences a diverse range of seasons,
with a transition occurring approximately every two
months.3 These seasonal changes are categorized
according to the prevailing weather conditions in
specific regions, leading to Bangladesh being referred
to as ‘'The land of Six Seasons'; summer, rainy season,
autumn, Llate autumn, winter, and spring.3 Summer
is the first season in Bangladesh, as April is the
first month of the new year according to the Bengall
Calendar.®

From a climatic perspective, Bangladesh <can be
itdent ified as having four well-defined seasons; a dry
winter season spanning from December to February,
a warm pre-monsoon summer season occurring from
February to June, a wet monsoon season extending from
June to October, and a post-monsoon autumn season
that continues from October to December.3 QOver 71%
of the yearly rainfall occurs in the monsoon period.

Bangladesh's climate seasons exhibit regional
variations. The coastal southeast, including
Chittagong and the area north to Comilla, experiences
relatively stable temperatures and heavy rainfall,
exceeding 2500 mm annually, with notable dewfall
in winter. The northeastern part, where Sylhet (s
located, is marked by high humidity, heavy rainfall,
and a cloudy, cool winter.

In the northern region, there are extremes, with
a very wet rainy season (around 3000 mm per vyear)
and a relatively dry summer, along with temperature
fluctuations between 10 degrees and 30 degrees
throughout the year. Moving to the western regtion,
Llower rainfall and fewer extremes are observed compared
to the north. The western part of the country is the
driest of all regions of Bangladesh.%

- Christelle Rarivo, Ginger Hanssens, Kim Schoenmakers,
Lisa Wellink
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climate change

Climate change (s up there with one of the biggest
global issues we are dealing with today. Bangladesh
produces only 0.56% of the global emissions and yet
ts one of the most vulnerable countries in terms
of climate change effects due to the geographical
conditions and location.

By 2050, millions of people will have lLost their homes
due to rising sea Llevels and floods.3® Many people
who are affected will migrate to higher ground or
often to the bigger cities lLike Dhaka and Chittagong.
The problem with this (s that these cities are not
equipped to handle such mass migration. They are also
not immune to the changing climate and face a Lot
of floods as well due to heavy rainfall and sinking
ground Llevels.?

On the flip side of too much water, they are also
dealing with droughts in other parts of the country
which will affect water resources.?®

Much of Bangladesh (s situated {in the Ganges-
Brahmaputra-Meghna river delta, which (s vast Low-
lying Lland. When heavy rains occur upstream or in
the catchment areas of these rivers, the water flows
downstream into the delta, causing rivers to overflow
their banks.

The Llow-Llying land provides Little natural protection
against river flooding, making the region highly
susceptible to inundation during monsoon seasons.?®
The flat and Llow-lying terrain can also impede the
natural drainage of floodwaters. 1In many areas,
the Lland's Llack of elevation makes it difficult for
floodwaters to recede quickly, leading to prolonged
tnundation.4

- Christelle Rarivo, Ginger Hanssens, Kim Schoenmakers,
Lisa Wellink

figure 16: Residents sought higher ground on a flooded street

itn the Sylhet region.




floods and rainfall

Since Bangladesh's independence in 1971 there have
been over 78 extreme floods which resulted in at least
42 thousand deaths and billions of dollars in economic
damages.*

It is important to consider the factors that cause
floods in Bangladesh. The most obvious one is the Llow
topography. Bangladesh's generally low-lying terrain,
combined with one of the largest Delta's in the world,
plays a significant role in flood occurrences. Then
throughout the entire country, but more so in the
Sylhet division, they're dealing with heavy rainfall,
this can lead to increased water flow into Bangladeshi
rivers.+

Since the Himalayan mountains aren't far north from
Bangladesh, the melting snow and glacial movements
contribute to rising river Llevels.

Less obvious factors include river siltation, erosion
and landslides which can change the flow of the river.
This together with tides and wind patterns can slow
down river outflow, and when water cannot go anywhere
it will cause floods.

Then we as humans are ofcourse also a factor since
our interventions can make flooding worse.

An example is the construction of dams and embankments,
if not done right they can lead to a faster water flow
and make the situation only worse in other places.

Something that might be unexpected is that deforestation
can also worsen floods since the roots of trees works
as structural integrity for land, iLf this is removed
it can cause erosion and siltation which reduces the
rivers water capacity and causes overflowing.

Then Llastly, on a larger scale, earthquakes can alter
river flow patterns and morphology, resulting in issues
mentioned previously.®

In figure X is shown which types of floods occur (n
which months and most of the floods do happen during
monsoon season but deviate to pre- and post-monsoon
season.*

One thing that (s very important to mention is that
floods are not always bad. Mild flooding is necessary
for healthy crops, not only does it fertalise the
land, it also prevents farmers from needing to install
artifictal irrigation which can be quite expensive.?®
However, the frequency and intensity of the current
floods are not benefictal to the agriculture anymore,
they destroy the Lland and impact the Livelihoods of
millions of people.*

- - Christelle Rarivo, Ginger Hanssens, Kim
Schoenmakers, Lisa Wellink
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flood risk

The flood risk map shows the dangerous areas based
on assessment of Lland that has been flooded over the
years, specifically using data from the monsoon season
of 2017 to 2020, and adds factors such as elevation,
population density and distance from the river to
predict how impactful a flood would be and how dangerous
the area is Lf a flood were to occur.?

Since the areas around the river are prone to flood
this (s an extremely high risk area, as is the very
low Lying Lland in the Sylhet division. Depending on
the type of Lland (fig. 8), water depth during flooding
can range from 90 cm to more than 3 meters deep.*

The map also shows which areas are most susceptible
to river and monsoon rain floods, these areas are the
Lowest Lying Lland in Bangladesh as seen in figure 7 and
thus the water gravitationally ends up there. Then
there are the flash floods, these are floods that occur
fast but also recede faster than monsoon floods. And
last but not Lleast the tidal surge flood area which s
located in the south of the country where the Bay of
Bengal is situated.®

Bangladesh's vulnerability to floods is exacerbated by
its dependence on the monsoon seasons which are Likely
to change and shift. Climate change is also expected
to increase the frequency and severity of flooding,
posing significant challenges to the country's socio-
economic development and infrastructure.®°

On average around 25% of Bangladesh's land gets flooded
each year and with extreme floods Like the flash flood
of 2022 this percentage goes up to 60%. This can
increase even more in the next decades due to climate
change.>!

The Sylhet Division, and specifically the Sunamganj
district are heavily affected by monsoon and flash

floods as previously deducted by the flood risk map.
The floods of 2022 in Sylhet started around May and
continued throughout the monsoon season with the
worst happening in June.®®> The Sylhet rivers Surma
and Kushiara overflowed 11cm and 17 cm respectively
above danger Llevels, which is generally measured as
higher than annual flood Llevels.>*

These 2022 flash floods were partially caused by the
heavy rainfall in Cherrapunji, India at that time.
These floods caused millions of people to lose their
homes and belongings and thousands of hectares of
agricultural land was affected.®

- Christelle Rarivo, Ginger Hanssens, Kim Schoenmakers,
Lisa Wellink
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figure 18: flood risk map of Bangladesh
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sea level rise

Due to climate change the sea Llevel will rise and
globally this will increase the risk of flooding.
Bangladesh has the second highest percentage of
population with a high risk of exposure to flooding.
The highest is The Netherlands.>®

There are a Lot of factors that affect the prediction
of sea level rise. If any were to change this has
impact on the outcomes. The <ice caps might melt
quicker, global emmissions might rise or, hopefully,
drop. But the predictions that this map is based on
its what will happen iLf things do not change.’ The sea
level predictions differ a Lot based on circumstance
but since this map is based on worst case scenario
where global emmissions do not drop, the sea level (s
predicted to rise 1m by 2100 or more if the ice caps
were to melt quicker.>®

The map in figure 36 shows the land that will be under
the new tide Llevel in 2030, 2050 and 2100.This does
not take into consideration the existing embankments
and the futher implementation of flood management.

This map does not show what the country will Look Like
after the annual flooding, since these are just the
sea level predictions. However, it is easy to imagine
from the previous flood risk map how the majority of
the country will be under water when a flood or tidal
surge were to occur in these future scenarios.>

- Christelle Rarivo, Ginger Hanssens, Kim Schoenmakers,
Lisa Wellink

figure 19:

sea level rise map of Bangladesh
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Fig 36. Sea level rise predictions
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Research Plan

problem statement

Bangladesh (s wundergoing rapid urbanisation. This
accelerated urban growth has Lled to a significant
upsurge in waste generation, especially in major
cities such as Dhaka.

Consequently, the quality of Life, the environment,
and people's health are negatively impacted.® The
growing amount of waste (s currently calculated at
16 thousand tonnes of waste produced every day in the
urban regions.® However, more than half of this amount
is organic waste.® Due to the fact that Bangladesh is
an agricultural economy, this organic waste is often
composted in order to be used as fertiliser.® This
means that the bigger issue for waste in the country
s caused by the plastics that cannot decompose.
These plastics pollute the streets, soil and block
drainage systems, which further worsens the flooding
issues Bangladesh faces.®

Every vyear around the monsoon season Bangladesh
faces massive floods across the country. These floods
are caused by heavy rainfall and made worse by Llack
of drainage.® The area most affected is the Sylhet
Division because of the Llow Lying land, including the
haors, also known as the wetlands.

The existing waste management (infrastructure (n
urban areas Like Dhaka s typically organised at
the municipal Llevel, with a significant reliance on
volunteer efforts or community-driven initiatives.
Various waste collection methods are employed,
including community-based collection, which involves
volunteers from the local community conducting door-
to-door waste collection services, usually funded by
the households. The collected waste is subsequently
transported to a transfer station, before its final
disposal in Llandfills.®%®

In addition to this, there exists a sector of informal
waste collectors who gather waste from the streets,

with a primary emphasis on recyclable materials such
as plastics, paper, and glass, which hold economic
value. These informal collectors receive compensation
from private sectors involved in the recycling of
these materials.®

While Sylhet City only has around 700.000 inhabitants,
not nearly as many as Dhaka with 10 million, (it
still has similar waste collection systems and waste
management issues. Around 26% of Sylhet's household
waste is deposited in public spaces and drains.®®
One very unmistakable sight in Sylhet and other areas
is the waste accumulation around rivers and other
bodies of water. The Surma river (s not immune to
this, and its pollution causes several problems for
people Living near the river, ranging from odour
nuisances® to skin and health conditions.’

The Surma River sustains the Livelihoods of millions
residing along its banks and serves as a vital resource
for activities such as fishing and bathing. Since the
water quality of the river (s negatively impacted
by multiple factors including waste disposal, these
practices are not safe for people to continue.™

Seeing as the Tanguar Haor sits in the floodplain of
the Surma river” and, the river is polluted with
waste and plastic from cities and villages along
the riverbanks, the trash that (s discarded into the
Surma can eventually end up in the Tanguar Haor and
pollute the water and soil.

The Tanguar Haor is a wetland Llocated in the Sunamganj
district, west of Sylhet, and (s very Llow Lying
Land. Due to the Llow Llying nature of the haor it (s
inundated for around 7 to 8 months a year.”™ It is
highly affected by rainfall and floods since it Lies
at the foot of the Meghalaya mountains. When heavy
rains occur upstream or in the catchment areas of

these rivers, the water flows downstream into the
delta, causing rivers to overflow their banks.™

The Lland's Llack of elevation makes it difficult for
floodwaters to recede quickly, leading to prolonged
tnundation.

During the visit to Tanguar Haor for the fieldwork, it
became apparent that the extent of waste pollution
in this ecosystem does not come close to that at the
urban scale. Nonetheless, the absence of large scale
waste pollution in this specific ecosystem does not
negate the existence of environmental concerns. This
became evident after our Llunch break on the boat tour
where employees burned the styrofoam plates and cups
that were used. Tourism is one of the major factors
of plastic pollution in the Tanguar Haor, since it
s such a popular destination, especially during the
monsoon season while the haor is under water.?

Inurbanenvironments, a recurring challenge associated
with waste management, stems from an absence of
accountability.” The Llack of a communal sense of
responsibility among individuals residing in non-
cohesive communities contributes to the accumulation
of waste in public spaces. Contrarily, in Tanguar
Haor, the settlements are configured in a manner that
fosters a communal atmosphere, instilling a sense of
accountability among its inhabitants.

This is seen in the reduced presence of Litter in
public areas, as the Llinear streets function akin to
courtyards or front yards for residents.
Notwithstanding this arrangement, waste s still
generated, with disposal methods including burning and
burial. Yet there are also instances of repurposing,
such as the utilisation of rice and cement bags in
the construction of embankments and certain walls or
fences.

One of the biggest plastic pollutants, both in urban
and rural areas, are the single use small plastic
packaging used for ‘mini-packs', these are often
chips or nuts sold in small quantities.”

During the wet season the Lland is flooded and the
people Living in the haors are guarded off from the
villages and cities in the surrounding area, since
hiring a boat is often too expensive. Because there
is no food import during this period, including these
mini-packs, this also means there is Lless plastic
waste.’®

Due to the annual flooding of the haors the houses
are greatly impacted by water damage, especially from
flash floods.” Most houses in the region are built
on plinths made of mud that gets washed away by the
floods and therefore needs to be reapplied each year
after the monsoon season. Currently, many houses in
the haor settlements are made from corrugated metal
sheets, since this is one of the most affordable
materials available. This metal, unfortunately, 1is
not fully resistant against water damage either, as
it is prone to rust and thus deteriorates over time.®

While observing the way the people in the haors Llive
and taking the Khudi Bari as a case study it becomes
clear that a ground connection (s very important to
them. Due to the fact that all social activities
happen on the ground floor in the streets and the
courtyards® the people rarely use the elevated floor
of the Kudi Bari and prefer to close off the ground
floor with these corrugated metal sheets used for the
walls. So simply raising the houses from the ground
to avoid flood damage seems to not work well with the
needs of the residents.
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research question

To create the best Lliving situation for the people
in the haor it is essential to understand the way
people currently Live with the seasonal changes of the
monsoon floods and create a solution for the problems
they face.

For this reason, we must pose the question: how to
design a dwelling that is both flood resilient and
accomodates the needs of residents?

According to Fahim Bhal there currently is not enough
space for waste separation in households since there
is already a Llack of space which (s maximised to
the current needs. The Llack of priority of waste
management that already starts within the home,
creates a big issue within the whole waste management
system.® This brings forward one of the architectural
design challenges that should be faced working on the
topic of waste management: how to maximise space and
still make room for a proper waste sorting station?

Since there s already an existing communal
infrastructure based on teamwork and sharing of
resources,® requlating a communal waste management
system seems to be more viable than in an urban
setting, where these communal practices are Lless
common.

So another topic that needs to be adressed is: how to
create space within the settlement to teach awareness
of the Llarger issue and health complications that
arise from polluting the ground, river and the air?

Although there are initiatives to create a better
waste management system, for example by Fahim Bhat,
founder of GarbageMan Ltd, these organisations are
still a Long way from being able to manage the waste
of 170 million people Living around the country.

Granted, the best solution for waste management is to
reduce the use of materials Like plastic. However,

this takes time and needs governmental initiative,
so in the meantime reusing and recycling this waste
seems Like the best way forward.

How can waste become part of a circular system?

The overarching research question that will eventually
lead to a Design Hypothesis will be:

How can sustainable and durable housing be built for
the people of the Tanguar Haor that can withstand
annual flooding, create a solution for the water
pollution and subsequently address the needs of the
residents?

figure 20: title
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Case Studies

Khudi Bari - MTA

The Khudi Bari is a very smart and affordable design
by MTA for flood and earthquake prone areas. Because
of the demountability it makes it possible for the
residents to pack up their house and move somewhere
else, whether permanent or temporarily.

Creating it out of bamboo and CGI makes it affordable.
CGI being one of the most affordable and available
materials while bamboo is a Lot more sustainable.
They also use steel joints, which are a Little more
expensive but Llast very long and are reusable which
makes it a valid investment for the family.

The design makes it possible to join multiple base
units and create a larger space.

Something that becomes clear when you visit the
Khudi Bari's in the Haor area is that most people
have closed off the ground floor to occupy the space.
Either to make the most of the building's footprint or
because the people in the Haor really value a ground
floor connection because most of the daily activities
take place on the ground floor and outdoors. Making
the space on the first floor mostly for storage and
sleeping at night.

figure 21: photo of the project c MTA
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Kirinda - Shigeru Ban

The Kirinda project in Sri Lanka by Shigeru Ban is
located in an area that was hit by a tsunami. The
houses are made from Llocal materials and uses Llocal
workforce to reduce cost and involve the residents.

The Llocation (s not a very densely populated area
which makes (it possible to design quite spacious
area's Like the hall and the court which function as
a buffer between the bedrooms and the public space.

This court also functions as a kind of Living space
and works well with the Llocal climate since it has a
roof but (s open on all sides to let through air.

A downside to the project is that there isn't much
in terms of an urban design, making the houses quite
scattered throughout the area. Not having an urban
design makes the outside space not much of a public
and social space and creates rather empty zones.
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figure 23: photo of the court.c ArchDaily

figure 24: analysis sketches and findings
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from the territory to the inhabitant - Rozana Montiel

Territory to inhabitant by Rozana Montiel is quite
an interesting design. At first glance it doesn’'t Llook
much Like a house and more Like a public pavillion or
sanitary facility because of it's open appearance.
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However the two closed ‘boxes' are the bedroom and
bathroom with a kitchen and staircase inbetween.
The staircase leading to an open rooftop area which
is still covered to provide shade and some form of
privacy.

The design also offers quite a Llarge terrace 1in
relation to the private space. In a climate Like this
it might be a smart design move to make the Living ¢
area and kitchen in a more open and public space, it (_QM S o i&( Q;JV .
creates a nice buffer zone.
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Replicating a similar approach in a high dense area
however might not work in terms of privacy and use of
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Incremental Housing Belapur - Charles Correa

"In warmclimates space itself is the primary resource”
- Charles Correa®

Correa talks about the hierarchy of spaces that
make up a Living space and environment. He mentions
four different spaces in this hierarchy that can be
interpreted as public, semi-public, semi-private and
private spaces.® Public being the main square in a
village or city, semi-public a communal courtyard,
semi-private a veranda or garden, and private is the
Living quarters itself.

One very important aspect to these hierarchal spaces
is that there is no one formula how much square meters
you need for one or the other but it (s essential
that there is a right balance. A small house might be
accompanied by a larger garden for example.®

What (s nice about this project is that each plot (s
similar in size but there are different housing types
ranging from small to Llarger houses. Each dwelling
having their own plot makes it easy for them to change
and expand their house over time. This incrementality
creates a possibility for different income groups and
family sizes to move in and grow.
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figure 28: diagram of the housing project c ArchDalily

+ Llow rise high density
+ different type of open
spaces

+ courtyard clusters

+ different housing
types in 1 cluster

- courtyard is the only
acces point

figure 29: analysis sketches and findings
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Meti school - Anna Heringer

The Meti school by Anna Heringer (s a very nice
example of building with earth and bamboo. This case
study was mostly a material and climatic one.
Finding out how to connect bamboo together to form a
solid main structure and figure out a way to connect
the bamboo to a plinth without using cement or steel
connections.

In this case they form the earth around the bamboo to
create a stiff beam structure. They have the bamboo
structure on the outside of the facade which (s an
interesting design choice. With the Llarge overhanging
roof the bamboo structure is protected from the ratin
and lasts Llonger.

Creating a thick earth wall creates thermal mass and
cools down the building on the ground floor.

The upper structure is quite Light and it has fabric
as a second ceiling that acts as a barrier to capture
the heat radiated from the CGI roof.
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Bangla Bari, financial case study

4,000 euro spent for

Two houses (ground floor), a toilet, kitchen, wash area
with tubewell, cow shade, storage, and a courtyard.
1288sq ft, 119.7 sqg. mtrs

2000 euro per house

which is 33 euro's per square meter including the
facilities mentioned above

The houses are only 14m2

The total built area is only about half of the 119m2
plot

So then it would be 66 euro’'s per built m2

A very rough calculation for the entire Haor 3 it
would be 33x11329 = 375.000 euro's for the whole
Masterplan.

A more accurate calculation will be made when the
Masterplan is final.

MARINA

An earth brick, bamboo house would be around 1500-
2000 taka per sq ft according to marina's Llook at
Christelle's design.

With the global rule of thumb of a house being 5 times
the yearly income this comes down to 1965-2535 euro's
maximum for a house

Calculated this would be 136-181 euro's per m2

for my small house of 25m2 this would be 3400-4525
euro’'s

for my Llarger house of 47m2 this would be 6392-8507
euro’'s

1]

b i

|

- = ———

: facade of the Bangla Bari house

Tubewell \

Kitchen

Sanaullah

House
Storage

Rafiqullah
House

figure 33: 3D plan of the Bangla Bari house
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polllution

Tanguar Haor

Spanning 9,727 hectares in the Sunamganj district, the
Tanguar Haor sustains over 60,000 residents across 88
villages and houses various plant and animal species.

Most residents of the Haor region rely heavily on
agriculture for their Livelihoods. While the monsoon
rains are generally benefictal to Haor farmers,
excessively heavy rainfall can be detrimental.

Due to the Large family sizes common in Haor communities,
agriculture alone often fails to provide sufficient
economic security. These families need greater access
to non-agricultural income opportunities, such as
tourism, handicrafts, agro-based farming, and
transportation.

The size of these families also poses a significant
barrier to children's education. Many families prefer
their children to become skilled farmers at a young
age rather than attending school, as farming provides
a quicker—albeit smaller—economic return. For many
impoverished families, (immediate survival takes
precedence over Llong-term planning.

Transportation issues further hinder school attendance.
During the rainy season, hand-paddled boats are
the only means of transportation and are prone to
capsizing in the floodwaters, making parents reluctant
to risk their children's safety for education.

Despite these challenges, all Haor villages have access
to electricity, which has improved Living conditions.
Electricity supports agricultural tnnovation,
enhances communication, and boosts education and
business opportunities.®

Unfortunately, the ecosystem of the haor faces threats
from plastic pollution, overfishing, deforestation,
soil erosion, and unregulated extraction of natural

resources.

Pollution fromengine oil used by numerous recreational
boats, including unregulated overnight houseboats,
along with leaked sewage and discarded plastic waste,
is contaminating the haor's water.

Although the recent rise in tourism at Tanguar
Haor presents economic opportunities for the Llocal
population, it endangers the ecosystem due to
insufficient regulation.

Villagers report that pollution from recreational
boats, overnight houseboats, Lleaked sewage, and
discarded plastic waste continues to affect the water
quality.

At busy docks Like Tekerghat, it was observed that
boat operators were dumping plastic waste directly
into the wetland without any oversight.

Some boat owners acknowledged that certain vessels
lack proper sewage disposal systems, and that some
boats often use disposable plastic utensils. This has
also been witnessed during the field trip.

During high tide, plastic waste flood adjacent
agricultural Llands. This debris accumulates on the
banks as the water recedes, impacting cultivation.®




More than half of the population of the Tanguar Haor

uses a hanging Llatrine which often means people

directly defecate in the river, or they use a toilet

on stilts which hangs above the water, either way the

human waste ends up in the water because of the lack

of sewage. In some cases people have a small toilet

outhouse called a 'pit-latrine’ however during floods

the toilet cannot be used and the excrement also gty P AV O B T S :
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households

The average household size (s around 6 people, but
there are smaller families and even families with up
to 12 people.

Most households earn their money from farming or
fishing. The income in Tahirpur (s below 5.000 taka
per month, which (s very low and classifying them in
the category ‘poor' in terms of Llivelyhood status.

There are not very many people older than 60, which
could relate back to the pollution and health issues
the people in the Haor face.

Table 7. Classification of household expenditure (IUCN et al., 2008).

Head of Percent of Annual expenditure Percent of total

expenditure household (BDT) income

Clothing 949.1 4641 10

Education 50.9 6931 15

Health 96.0 7080 15

Lighting 5.6 6279 13

Fuel 85.0 2933 6

Transportation 85.0 6058 13

Recreation 20.6 3278 7

Total 100 37,201 80

figure 37: Household expenditure?®
Tahirpur Jamaigan]

Subcomponents Unit Maximum  Minimum AV sV AV sV
Ratio of uneducated to educated people Ratio 5 0 1.106 0221 1.083 0.217
Percentage of female headed households g 100 0 12500 0.125 5.000 0.050
Percentage of female educated persons B 100 0 25000 0250 25250 0253
Percentage of households where head of the households L} 100 0 52500 0.525 35.000 0.330

completed primary school
Ratio of independent members to dependent members Ratio 5 0 0.507 0.101 0550 0.110
Percentage of households with family members working in L} 100 0 40.000 0400 25.000 0250

different communities
Average number of earning members 4 1 1375 0125 1500 0.167
Average agricultural livelihood diversity index 1 0.2 0.265 0.081 0281 0.101
Percentage of households of which income per month is below PRS00S0 2500 0025

5,000 or $60
Percentage of households whose secondary occupation is fishing L] 100 0 87.5300 0875 92300 0925
Percentage of households do not receive any warning about flood B 100 0 5.000 0.050 2500 0.025

before it occurred
Average number of livestock they own 57 0 2200 0.039 4.873 0.086
Average item of livestock they own 3 0 0975 0325 0925 0.308
Percentage of households dependent solely on agricultural land L] 100 0 82500 0825 B80.000 0.800

for food

figure 38: Statistics Tahirpur

including income®!
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figure 39: social infrastructure
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IMPACTS OF FLASFLOOD ON HOUSING

66% 53%
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" RELOCATED HOUSE 34% RESISTANT HOUSES 66%

SUBSTANTIALLY DAMAGED 47%
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Site Analysis

existing settlement

figure 40:

a collage

of the existing

settlement,

by Author

i ﬁ.ﬁl‘\“‘\\
sgﬁgﬁﬂiiﬁlﬁ ,

figure 41:

a plan of the existing settlement,

site 3 on the right side
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existing site

The site analysis consisted of mapping site 3 by
Looking at google maps, to see where all the existing
houses were and going through video footage from the
field trip to see if the data matched.

After the mapping was done I counted the houses which
ended up being around 100. Knowing that the average
household size (s around 5-6 people I could deduce
that this settlement has around 500-600 people Living
in Lt.

With a rough Llandmass of 1.13 ha the density comes
down to:

GSI: 0,37

FSI: 0,37

GSI and FSI being the same because all of the houses
only have one floor except 1, the Khudi Barti.

figure 43:

existing site



existing site

When the Llocation of all the houses were mapped, I
went in to map all the trees through google earth.
Then I went back into the video from the field trip to
decide the quality of housing and which houses could
be preserved. Unfortunately most of the houses were
in the same state as seen on this page: rusted CGI
sheets.

The houses 1 decided to keep were the houses made
from brick and plaster, and the Khudi Barti.

The buildings that were included in this were the
Mosque and also the school.

Another aspect that should be kept is the main pathway
which is made of concrete.

School

figure 45: existing site documentation,

in red the buildings that should be

preserved



weaknesses settlement

The settlement has a Lot of weaknesses, which makes
sense because of the annual flooding and also the soctio
economic standing of most of the Haor's residents.

In terms of flood damage the embankment and the plinth
and foundation of the houses are the most affected.

The embankment edge condition bearing the brunt of
the flooding impact.

The foundation of the houses being made of mud makes
it very easy for the floodwater to wash away the edges,
this means that the foundation needs to be reapplied
with mud after each monsoon season.

Then the entire house 1is made up of Corrugated
Galvanised Iron, which will rust when it is exposed
to water for a prolonged amount of time, this is seen
in the plinth of most houses.

Because of the socio economic conditions the CGI
sheets are also the cheapest available or even reused,
which makes them even more vulnerable to the climatic
conditions.

Then in terms of the wurban environment of the
settlement, the main pathway is quite small, so it
its only accessible for pedestrians, but the narrow
alleys that connect the houses to the main circulation
route is so tight it's hard for an adult to fit through
without walking sideways.

Since a Lot of the activities and Living happen
outdoors these narrow alleys definitely don't add to
the Living conditions of the residents.

As mentioned before, pollution is also a factor in
the Haor, plastic waste not only being washed ashore,
but also discarded in these narrow alleys.

figure 46

trash at site 3

fragile embankment

figure 47: weaknesses settlement

damaged plinth

narrow alleys

damaged matertials
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stremgths settlement

Aside from the weaknesses the current settlement also
has strengths. The main strenght (s definitely the
open spaces, the courtyards scattered throughout the
settlement, and also the main circulation route that
goes from one end of the settlement to the other.

There are a few brick and plaster houses scattered
throughout the settlement which are more sturdy and
flood resistand aside from offering a better Living
condition.

There is a mosque and a school, and a few shops where
the residents can buy snacks.

figure 49:

strengths settlement



Since all of the houses are built by the residents
themselves, it is quite hard to determine a standard
typology of houses.

From several sources it does seem that most houses
are narrow and long, the spaces being divided by thin
walls, often without doors. And most of the rooms
will have a bed to maximise the amount of people that
can Live in one house.

The kitchen will either be in the front or back of the
house, generally consisting of a small storage area
and a Chula, which is a clay fire stove.

e

existing house typology

ALL possible area's where one can hang objects or
clothing are used.

CGI house stone house with veranda CGI house - extended
71
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health and clean water

The haor is a wetland which means that for over half
the year the land is under water. Which would make
one think that there is no problem with clean water,
whether for drinking or other uses. However clean
drinking water s a big issue, especially in dry
season.?”

Even in the wet season, however, clean water (s not
widely available. Most people use the water from the
Haor for all of their daily needs, which sometimes
includes drinking. As you can 1imagine this often
leads to disease. %

A solution of the past were ponds within the community
to store water, however these ponds were not Looked
after and soon dissappeared from the landscape.
Another source of clean water are deep tube wells
which are widely used throughout bangladesh, the
Tanguar Haor, however, has around ten percent Lless
access to these tube wells.®

Tubewells that are widely used around Bangladesh
are shallow tube-wells, however they are unsafe
for drinking because about a fourth of these shallow
tube wells are contaminated with arsenic, the Llevels
exceeding the national standard.

Arsenic in water poses a significant public health
hazard due to its inorganic form, which is more toxic
than the organically bound arsenic found in most
foods. High concentrations of arsenic in groundwater
are a global issue, with Bangladesh being one of the
most affected countries.

Chronic exposure to arsenic commonly leads to symptoms
such as melanosis, keratosis, gangrene, peripheral
vascular disorders, skin cancer, and various internal
cancers.’

The safest water sources for drinking water when
looking at arsenic contamination and disease are
rainwater, followed by a deep tubewell.”

~igure 52: people- bathing in the haor river, c -Nynke Keulen;

=
]

\

figure 53:

Figure 3 Manually operated deep and shallow tubewells in Bangladesh.

shallow well pump versus deep well pump

Hand pump ——»|
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sanitation

Dry toilets or composting toilets employ a biological
method to decompose waste into nutrient-rich
compost, which can be used as plant fertilizer.

Benefits of Using a Dry Tollet:

Environmentally Friendly: These toilets conserve
water as they do not require flushing. They
also generate Less wastewater, alleviating
the pressure on wastewater treatment systems.
Cost-Effective: In regions where water
Ls scarce, dry tollets are often more
economical than traditional flush tollets.

Compact: Their smaller size compared to flush toilets
makes dry toilets suitable for Limited spaces.
Easy to Maintain: Generally Llow-maintenance, dry
toilets do not need chemicals or electricity to
operate.

How Composting Toilets Work:

Composting toilets convert waste into compost through
a biological process. This begins with a Llayer of
carbon-rich material, such as sawdust or wood chips,
placed at the bottom of the toilet. As waste (s
added, (t mixes with this material, promoting the
activity of microorganisms that break down the waste.
The resulting compost can then be used to enrich soil
for plants.”®

There are also several possibilities for a floating
toilet. This would be great in area's where it floods
regularly. Mohammad Talut thought of one design for
the haor's in Bangladesh.

The idea is that nyone can construct it using three
to five empty fuel barrels, a plastic sanitary pan,
bamboo, rope, and some polythene sheets or cloth for
shade.

To create the toilets, three barrels are aligned

horizontally. Two barrels serve as the platform or
floor, while the middle one functions as the waste
reservoir, modified to fit a gooseneck plastic pan.

In the dry season, the Llatrine sits on the ground,
but during the monsoon, it floats. The gooseneck
plastic cover ensures that waste remains contained
within the barrel. A 200-Liter barrel can hold up to
160 Lliters of waste before it needs to be emptied
into a reservoir, which can then be used to produce
fertilizer. According to Talut's estimates, a three-
member family can use this latrine for up to a month
before it requires emptying. Due to the durable nature
of the matertials, such a Llatrine can last for four to
five years.

The total cost of this floating Latrine is approximately
BDT 3,000 (around USD 40), significantly cheaper
than conventional toilets, which are ten times more
expensive. Talut got the idea when he noticed a
large number of empty barrels at the administration
headquarters.®

The downside and reason this Llatrine design has not
been implemented in my masterplan, is that it needs
significantly more space than was available on Site 3
if T were to give every household their own toilet.
And it would still be an outhouse. Having a toilet on
the second floor where it is safe from the floods all
year round and also easily accessible seemed to be a
better option.

Using the dry toilet it wouldn't need sewage or running
water, and the compost can be used as fertiliser for
their gardens.

(X

figure 54: Mohammad

L

Floating Latrine

160 litre

)
.o

Shade

Waste Volume in a Full Cesspool

Talut's floating toilet design.

figure 55: example of a dry totilet



embankment

The embankment mostly needs strengthening of top soil
which gets washed away by the river and floods.

To strengthen the top soil a combination of things
can be used. Trees which take root in the embankment

Vetiver grass has been selected for its inherent special attributes and easy availability throughout the
and strengthen the sotil.

country
It will survive complete submergence in water for up to 3 months.
Vetiver, which also has very Llong and strong roots

. . . What Is Yetiver Grass and
which will protect the top soil. And a surface of geo

. . . : the Vetiver System (VS)?

jute can be used to keep everything in place while Vetivec (ilec Ui U ]

the vetiver settles and grows, this jute naturally : wAves ot : e :

deteriorates over time.!% - CommOn f*?i”ﬁ

Vetiver doesn’t just strengthen soil but it also : VR
7N . SN

serves to deter pests and weeds and can be used for - i
animal feed.!® -

ViR FuaM - 3

el 8 BOR L WATE { 1) Comoacted eacth filing
FYSTTTpven L s o

.' 2)2 Layers of Gonry bag fll=c

with sand-cement mix (§:1)

Another plant that can be used to cut the waves hitting
the embankment is Ipomoea aquatica or otherwise known
as Water Morning Glory. Not only would it protect
the embankment, the plant also has water purifying
qualities!® which would in turn make the water safer
for use and create a healthier ecosystem.

L 1=1=1

[ L+*
TRLATMIERT Do at X

& CTNTAMINATED ! .?/'C]OBE"_N of [GT
LAND & WATER ke

WOODEN/
FRUIT TREE

w

VETIVER + GEO JUTE

v

BAMBOO CRIB

A J

KOROCH TREE

figure 57: site protection strategy c Afsary Toma




materialisation

To determine which materials should be used in the
final design I first researched which materials were
most common and available in Bangladesh.

These materials are: CGI, brick, concrete, bamboo,
mud and wood.

After determining these I created a material matrix,
on one side the different uses within the building:
foundation, plinth, wall, structure and roof.

and on the other side the deciding factors: durability,
affordability, maintenance, skillset needed,
reusability or recyclability, the environmental
impact in terms of C02 and water resistance.

Seeing as a Lot of these factors either overlap or
are dependent on each other the final result depends
on my own criteria as well.

For example durability and affordability go hand in
hand, brick might be more expensive and is bad for
the environment but it Llasts very Llong, so it s
an investment. On the other hand, bamboo is very
affordable but has a significantly shorter Lifespan,
but that (s alright because the environmental impact
is below zero (meaning it actually absorbs C02) and
grows so quick it is easy to replace when necessary.

To make all these factors a Little easier to grasp
I've condensed all the factors into: durability,
affordability, environmental impact and water
resistance.

The main outcome for the building elements are:
brick foundation and plinth, brick and bamboo main
structure, bamboo walls and CGI roof.

MATERIAL MATRAY
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bamboo

Bamboo is a locally available and readily used building
material. It is a very strong material with similar
strength as metal.

FACADE PANEL OPTIONS —» teane

DAV

LASHEO

It (s a very sustainable building material because
it is a natural product and it does not take Llong to
grow, Lt even has a lower than zero

It does need to be treated against insects and the

durability of the matertal in water is not Llong even 5

when treated. <

So this material will be used as replaceable facade 0

panels and structure that is protected from the rain,

to make the Lifespan Llonger. The Lifespan of bamboo

its around 1 to 3 years, depending on the conditions.

figure 60: bamboo joining technique: Mortise and tenon'®
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materialisation - natural elements

Bamboo Structure + reused wood

Bamboo is both grown Llocally as bought at a nearby
market in Badaghat

The wood will be reused from the houses that are
taken down

Bamboo + Hay facade panels

Bamboo is both grown Llocally as bought at a nearby
market in Badaghat

The rice hay is already dried locally after harvest

Bamboo Lifecycle

The bamboo from the old settlement will be reused for
the facade panels, since the facade panels have the
shortest Lifespan. When these deteriorate they will
be used as fibre for the compostable toilets.

This compost will be used as fertiliser in people's
private gardens but also for the new bamboo to grow.
It could even be used or sold to farmers or other
people outside of the settlement and create income
generation.

This new bamboo will then be used if a new structure
is needed or parts need to be replaced. The old bamboo
that isn't viable as a structural element anymore
can then be reused for the facade panels, and so the
circle begins again.

rice hay bamboo facade

wood structure bamboo structure

figure x:

Bamboo Lifecycle
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brick

The choice to use brick s because it (s a Llarge
industry in Bangladesh so it is locally available.
Plus as concluded from the material matrix, brick was
the best option for a plinth that is often flooded.

Fired brick is ofcourse not great for the environment,
which is why the use of brick is Llimited to only
the foundation and plinth. To reduce the use of
brick even more I've implemented a column structure
and the walls of the plinth are only decorative not
structural, which means they can be one singular row
instead of the standard of two brick rows.

Then the foundation is only brick casting (with the
columns also extending to the foundation) and filled
with earth.

A _ - '
):S T\ e s (0o K

L e Bl \Hy F

figure 64: sketches of brick columns
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construction design decisions

Earth brick or sundried brick was discussed as an
option as well however the water resistant properties
were not as well known as the standard fired brick.

Options to make the earth brick water resistant
included cow dung, or other options were to mix the
earth brick with a small amount of cement. However

o Roer anere” 1 novcec con ba"nr vt o e l|'i1|'ﬁhf| e R
| uullll i e g B IR szﬁﬂl\%; 1
t||||”ﬂ ﬂ L |~h'||III1I“H'JIlifIH|ulI‘_ > )‘1

LY JAIRNL (ARG I‘E_x
il il 1 .I...lLuMhMHth J
il IR S

AL bt ||£I'j (T

'f'HJ I'I Ill ISP o4
ultlulhnlh l||1 Mmun AR AL Hmmmmm %
0

LR LY |||II (I '|I"l|+~|p|||r1|m|.} LR [__,__J_’ d e “f S

g
o g;,wjlg\{.,\ (,\!L( ?D(,!V" 1\

t:) ﬂ\aﬁm.\paﬂnﬁoou G lrudant
6 L0 Lo

e ""fT'qur'é,qﬁl_5"qz"_}‘E< J‘a‘LL mm;;_? s e e, figure 66: skétches of brick columns
R Tk B e e --I__—'l—l. .-.‘...;—_.
""."'"“- -.'l."-;}.'l-u -.--F."l.-ql_—.'l_l. . g -L"'--._‘_:

h-—.-_-q_-—— e e 2 __*‘_I._.-



cost of materials

The cost of a house quite difficult to determine.
In the ‘'case study' chapter I've analysed a home
that uses similar materials which is also located in
Bangladesh. This house comes down to around $2000.
However I wanted to go into a Little more detail how
much my design would cost taking into account the
materials, since some of them are reused Like the
roof.

Finding costs of materials s quite difficult but
I have used the graduation project of the Harvard
University ‘$2000 home: Cocreating in the Bengal
Delta' to determine the cost per square metre.

This estimate was still in the earlier stages of the
project so the cost might be slightly different for
the end result. The most important part was that the
final cost was below the global rule of thumb of the
cost of housing. This is 5 times the annual pay of
the homeowner.

The maximum pay in Tahirpur is $60 a month which adds
up to $720 a year. With the rule of thumb this means
a house can cost a maximum of $3600, which is already
on the higher side if you compare it to the Khudi Barti
by MTA which only costs $400.

Brick/Corrugated Sheet Roof Opening
20 sf
$31

Bamboo Rafters
8 pieces
$25

5" Burnt Brick Wall
1,006 sf
$817

figure 67: material costs,

4" Concrete Slab Roof
332 sf
S664

Bamboo Columns and Stair
10 pieces
$31

10" Burnt Brick Columns
10 cubic feet
5134

Mud Walls: Bedroom
yyo sf
$0

Bamboo Beams
38 pieces
5118

5" Burnt Brick Retaining Wall
158 sf
$128

from $2000 dollar home!%

Mud Plaster Finish
Y40 sf
3137

Bamboo Floor Decking
158 sf
$3

Cost Analysis

Total Material Cost: $2,209
Total Labor Cost:
$375

Grand Total:
$2,584

P —

figure 68:
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reused materials

The initial idea was to recycle plastic waste into
building materials. However since the plastic waste
in the Haor s significantly Llower than that in the
cities this wasn't really possible without importing
plastic waste from the cities.

Furthermore the BT tutor reminded me to look at the
R-strategies. Recycling is Lower on the 'ladder’ than

used to make fertiliser, which in turn can be used in
the gardens, or to grow more bamboo.

To minimise the waste, most trees will be kept. The
design is therefore mostly designed around the trees.
The trees that will have to be taken down will then
be reused in the design.

reusing, since it takes more energy to recycle a
product.

This Lead me to re-think how waste can play a role in
the design. Since I am building on an existing site,
the previous building materials would go to waste. So
to minimise the waste I've decided to re-use as much
as possible from the old settlement.

The majority of the material consists of CGI sheets,
of which a Lot are rusted, but some are definitely
still viable to use as roofing.

To attach the CGI to the bamboo main structure I'm
reusing the wood, since drilling into bamboo lessens
the structural integrity.
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The bamboo in the current settlement will be reused .
as facade panels, cow sheds and fencing. (N Conne

%Y(—f\{r o §0)

. . . JWEK < bﬂ&]dga /
Rice and cement bags will be used as door panels, Ln : :

a bamboo frame. ﬁAij;L}4§f4J(§
The plastic waste that (s present will be upcycled
into objects Like bags which in turn can be sold to

provide income generation.

There are some concrete columns, but not enough to be
used in the housing design. So these will be used to
create semi permanent market stalls. on the square.

Then since the toilet is compostable any and all bio-
based materials, Like bamboo and food scraps can be
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waste management

The existing waste management infrastructure in
urban areas Like Dhaka s typically organised at
the municipal Llevel, with a significant reliance on
volunteer efforts or community-driven initiatives.
Various waste <collection methods are employed,
including community-based collection, which involves
volunteers from the local community conducting door-
to-door waste collection services, usually funded by
the households. The collected waste is subsequently
transported to a transfer station, before its final
disposal in Llandfills.

In addition to this, there exists a sector of informal
waste collectors who gather waste from the streets,
with a primary emphasis on recyclable materials such
as plastics, paper, and glass, which hold economic
value. These informal collectors receive compensation
from private sectors involved in the recycling of
these materials.?%"

Water pollution is a significant threat to the health of
the Tanguar Haor ecosystem. The use of agrochemicals,
particularly in rice fields, negatively impacts
aquatic Llife. Additionally, human waste (s a major
pollutant due to the scarcity of sanitary Llatrines,
and solid household waste is frequently disposed of
directly into the haor. With a Llocal population of
approximately 60,000, this pollution degrades water
quality, contributes to eutrophication, and raises
coliform bacteria Llevels.!%®

figure, 69:
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figure 71: the current plastic waste system in the city,
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More durable
(use of)
materials

Educational &
communal waste
centre

 Ofgamic ()imh¢{

In house waste
management

more accessible &
social alleys

Damaged plinth
by floodwaters

Stronger elevated plinth
without Losing connection to

the public space

Trash Littering

Strengthened embankment

Waste not

Ginger Hanssens | 4438337

How can sustainable housing be built for the people of the Tanguar Haor that can withstand
annual flooding and subsequently create a solution for the waste pollution?

settlement.
To find a solution for the current issues it is important to look at the existing structure of
the haor and the ways people live within the settlement. A very important aspect is the
connection to the public space. A lot of the living and activities happen outside rather
than inside, and when it is inside it is on the ground floor. So the connection between the
houses and the streets and courtyards need to stay in place. Another important aspect is
the low income of most of the families, they upgrade their houses step by step, once it is
economically viable for them. Then the use and connection to the water is a big part of their
daily lives, used for washing, cleaning and drinking, so this connection needs to stay but the
different uses may need different sources.

residents themselves.

BottomUP
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4. Modular wall & roof panels

3. Stronger plinth material

2. Stronger base/plot
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The design hypothesis that is proposed then also takes these factors into account by creating
a demonstrative settlement structure which can be applied through phases to the rest of the

This prototype settlement will showcase different ways to upgrade the current housing. It will
be flexible by having one size plot which can accommodate different household sizes or even
multiple houses on one plot. This gives the chance for the houses to change according to
the needs of the changing household. The houses will be modular and easy to build for the

In terms of waste management this will be done on two scales, both within the household
and on a communal scale. The focus will lie on educating the people on different strategies to
reuse or recycle certain waste materials and thus keeping the soil, water and air clean.
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design sketch
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Clustering
Type U-Courtyard

masterplan

U-Courtyard:

56 houses | 336+ people Types: straight + diagonal

Soloe = straight:
Garden: 47 houses | 141+ people 3n | 12+ ]
single veranda: 29 houses | 203+ people _houses peoplLe
double veranda: 17 houses | 85+ people = diagonal:
A\ 6 houses | 24-36+ people
\]
i total in masterplan
e 8 clusters varying in size
6-9 households per cluster
56 houses | 336+ people
L0 101
Existing:
Stone: 5 houses | 30+ people
Khudi Barti:
3 houses | 6+ people
total =
157 houses

801+ people
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design evolution

Designing is an ever changing process. Creating draft
designs, getting feedback, changing the design,
getting new information, changing the design, and so
on.

In the sketches there (s a very simplified diagrams
of certain design decisions specifically focused on
the cluster design. How does one create a courtyard
cluster? What is the space used for, when is it too
small and when s it too big. How do the houses
form the courtyard. Should the houses be seperate
or together. How do you create flexibility within the
cluster to build around the existing trees and change
with the embankment?

These were some of the design topics that decided the
final cluster.
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Design Approach
Urban Strategy
Cluster Strategy
Managerial Strategy

Building Technology

111



design ambitions

Design Approach

No Waste
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rec circular)nomy
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better material use

Flood Resilience

- A

strengthen embankment
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and plinth

AN

elevate house
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clean drinking water
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hierarchy of spaces

"Living in an Asian City involves much more than the
use of a small room. Such a cell is only one element in
a whole system of spaces people need in order to Live.
This system ins generally hierarchical consisting of
four major elements: space needed by the family for
exclusively private use such as cooking and sleeping;
areas of (intimate contact i.e. the front doorstep
where children play, you meet your neighbour, etc.;
neighbourhood places e.g. the city water tap where
you become part of your community; and finally, the
principal urban area e.g. the maidan (open space)
used by the whole city.” - Charles Correa'®

meeting places

courtyard

garden

intimate places

diagram hierarchy of spaces

streets and
public squares

veranda

houses

private places
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Tahirpur existing situation - dry season, wet season 1:5000
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making of the urban plan
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masterplan 1:1000

In the whole plan the strengths of the current
settlement were used to determine the new masterplan.
These are the main circulation route, the trees and
the courtyards. Together with the orientation of the
openings in the courtyard, to let the water through.

This resulted in a long main road that Lleads to the
public square which will be used for multiple things
Like a market, but also daily activities Like drying
hay and cow dung. The school borders the public square
so it would also function as a play area for the
children.

Throughout the masterplan there are multiple amentities
itncluding shops, a pharmacy and doctor, an upcycling
shop where plastic waste is used to make products to
sell to tourists and inhabitants.

The road on the riverside will only be available
during dry season, and the main purpose (s to Llet
emergency services in. During the wet season all the
roads in the vicinity are under water so to get to
the settlement you would need a boat.

Multi use
community space

pharmacy

Doctor

HAOR

Pond

density

homes: 158

people: estimated 948
GSI: 0,29 FSI: 0,61

upcycling shop




Section North to South - dry season 1:200
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the embankment

The embankment mostly needs strengthening of top soil
which gets washed away by the river and floods.

To strengthen the top soil a combination of things
can be used. Trees which take root in the embankment
and strengthen the sotil.

Vetiver, which also has very Llong and strong roots
which will protect the top soil. And a surface of geo
jute can be used to keep everything in place while
the vetiver settles and grows, this jute naturally
deteriorates over time.!°

Vetiver doesn't just strengthen soil but it also
serves to deter pests and weeds and can be used for
animal feed.!!!

Another plant that can be used to cut the waves hitting
the embankment is Ipomoea aquatica or otherwise known
as Water Morning Glory. Not only would it protect
the embankment, the plant also has water purifying
qualities'? which would in turn make the water safer
for use and create a healthier ecosystem.
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The Courtyard
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The courtyard forms the centre of a cluster.

It forms a semi public space that (s shared with
all the residents, it provides a social space, but
also hosts a pond and clean drinking water through a
deepwell pump. The pond is useful to cool down the
courtyard but is also essential for daily chores Like
washing clothes and dishes.

Around the pond each dwelling has their own garden
that can be used for just socialising or to tend a
foodgarden, keep Lifestock and other things that are
part of their daily Llives.

Each cluster has four units that form the courtyard.
The wunit varies from 4-5 dwellings in each unit,
because of the column structure it is easy to adjust
the unit to the space of the embankment. Every
dwelling has a ground floor and first floor. This to keep
the connection to the ground floor but also provide a
safe zone in times of flooding.
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courtvard typology
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hierarchy of spaces courtyard

public places

private
places

intimate
places

meeting
places

square &
street

dwelling

garden

courtyard

allery for public
o private transition
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unit- 1 dwelling highlighted
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4-5 dwellings in 1 unit

4 units and 18 dwellings in 1 standard cluster
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The Unit
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Floorplan unit - first floor 1:100
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There are three dwelling types, one is a small dwelling
for the nuclear family, one is mid sized for an
extended family and the larger one is the shophouse.
Each dwelling has two floors, the ground floor with
Living space and kitchen, and an upper floor with
bedrooms and bathroom.

Each dwelling has Large openable bifold window
shutters to help with ventilation, but also keep out
the sun when necessary.

The Dwelling

o,

The dwellings have a column structure that doesn't
just function as the main structure but also serves a
home function. Shelving is placed between the colums
giving more storage space and the bamboo columns
also give the possibility to hang laundry and other
necessities in between.
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52m2
5+ people

first floor
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Floorplans - The Shophouse 1:100

ground floor

first floor

54m2
5+ people
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cost of housing

Managerial strategy

The masterplan consists of courtyard clusters which
are made up of 2-4 units depending on how much space
there is on the embankment. Each unit consists of three
different dwelling types totalling 4-5 dwellings in
each untt.

Since the dwellings share a wall it means that the
families in each unit are sharing the cost and building
Labour of thelr houses. This financing can happen with
a small term Lloan.

An outside benefactor will finance part of the project
to make it cheaper for the residents and there witll
be a bamboo expert to teach the residents how to
buitld so there won't be any extra labour costs since
they will have the knowledge to build themselves.

The prefabricated bamboo facade panels are perfect
work for the women of the Haor, and the heavy Llabour
of the brick laying and bamboo construction can fall
upon the men.

Maintenance of the public space and their own homes
will fall upon the people themselves. Since it's a
relatively small village the communal effort probably
won't need an overseer.

In the community centre there will be workshops to
teach people how to upcycle and recycle matertials.
Both single use materials Like plastics but also
construction waste Like unused bamboo scraps.

Hopefully the masterplan will be realised fully but
in case funding (s cut off before (t's finished the
project will be designed in such a way that the spatial
quality will stay intact throughout each phase since
the masterplan (s realised cluster by cluster.

In phase one clusters will be built on open unbutilt
land so as to not evict anyone and to act as either
temporary housing until the next phase is finished or
permanent rehousing.

The income varies between 3875 - 5000 taka a month
for the people in the Tahirpur and Tanguar Haor area
Which s 33-42 euro's a month and 393-507 euro's
yearly
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phasing

Phase 1 Phase 2 Phase 3 Phase 4



stakeholder analysis

Influence

Benefactor
(NGO)

Keep Satisfied

Architect

Developer

Actively Engaged

Inhabitant

Expert builder

builder

Suppliers

Monitor

Keep Informed

Inhabitant
non butlder

A 4

Interest

Sanitation

36 houses
for sale

NGO's/
Funding

Programmes

Loan Collective
Bank $ Fishermen &

Payment Farmers
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Masterplan
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Local
Suppliers

General Upcycling Income
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Building Technology

concept diagrams
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cross ventilation and thermal pull

roof opening for
passive ventilation

cross ventilation by

open windows and ventilation gap

prefabicated bamboo
structural elements
treated against insects

Lashed joinery

brick columns

ceiling as heat
barrier

brick plinth
above flash flood Level

brick jali to
drain floodwater

tree for shade &
strengthening soil
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reused CGI panels

prefabricated bamboo
facade panels
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rainwater collection to
alleviate flood

Lower bamboo structure painted
to protect against water

brick and earth foundation

protected from erosion

gutter that Lleads
to a small pond
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3D main structure and elements

add or subtract
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wall elements

with shelving untits

wall from the inside,

prefab bamboo facade panel with hay insulation

and bifold window

first floor bamboo structure

ground floor bamboo structure
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roof detail 1:10

2. roof nook

1. roof edge
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facade detail 1:10

3. facade & bifold window
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Building phases - plinth and prefabrication bamboo structure

prefabricating the structural elements

building the plinth

building the foundation

Preparing the site

uoyvpunofpuv daid puno.s - sasvyd Suippng



Building phases - bamboo structure and prefabrication bamboo facade

assembling the structural elements prefabricating the facade panels
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circular system

The final circular system within the entire project is
difficult to synthesise in one drawing. This diagram
shows the simplified version of the circularity in
terms of materials, water, and waste, both plastic
and natural waste.

The bamboo scraps are used as fibre for the compost
toillets which creates fertiliser for plants to grow
including new bamboo. When the bamboo Llifecycle ends
within a few years this new bamboo can be used to
upgrade the houses again.

Both the natural and plastic waste from both homes
and tourists can be sorted at the waste station each
cluster has. The natural waste ends up composting
again and the plastic waste is upcycled into products
which can then be sold again to the tourists. Creating
a mutually beneficital system of a Lless than ideal
material, until plastic waste is taken care of on a
governmental Llevel.

The water of the river is already significantly cleaner
because the human excrement now does not end up in
the river and all of the waste products are sorted at
the waste station.

The rain water is stored both in a pond and in a
water tower, which gets used by the residents. The
showerwater from the homes get filtered and reused
again, creating a circular water system.

THE

SYSTEM.
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Reflection

1. What {is the relation between your graduation
project topic, your master track (A, U, BT, LA, MBE),
and your master programme (MSc AUBS)?

My design topic s focused on circularity, waste
reduction and flood management. It aligns with the
Global Housing studio’'s aim to wunderstand the
various forms of displacement, and to mitigate the
consequences of massive displacement, in part due to
climate change. Another studio goal is to understand
the social aspects, Like the challenges faced by
these populations, and explore new housing design
approaches for an architecture of transition. 1In
Line with the studio description, this graduation
project will investigate the transitional state and
its consequences to the social-spatial ecology of the
Tanguar Haor.

Aside from the Architecture master track, the project
also touches on topics that fall in Line with the
master tracks within the master programme: Building
Technology, Landscape, Urbanism and Management. The
approach for the building technological aspects is
having an integrated design, such as circularity,
water management and waste reduction. Global Housing
is also one of few Architecture studios that focus
on a managerial aspect to see whether a project is
feasible, which (s especially important with regards
to this housing project specifically for Low-income
famillies.

2. How did your research influence your design/
recommendations and how did the design/recommendations
influence your research?

At the start of the graduation project, my focus for
our Environment and Territory research group was on
climate change and the problems that come with it,
such as natural disasters and flooding, which is an
important issue in Sylhet and the Haors.

While visiting Sylhet, something that stood out was
the scale of waste pollution on the streets and the
riverbanks. This Led me to do more research into this
waste management issue and I found that not only does
the waste that pollutes the river and the gutters
affect the water quality, it also exacerbates the
flooding issues, as the water has nowhere to go.

For this reason, a design idea was based on the usage
of this waste as a building material.

A problem I later faced was that waste pollution plays
a significantly smaller role in my preferred design
location, the Haors, because of the unique ecosystem.
So the decisions I faced were: do I bring more waste
into the Haors from the city in the form of building
materials made from plastic? Do I change my design
location to fit the specific topic of recycling plastic
waste into building materials? Or do I rethink the
way waste, or the lack of waste, can be brought into
the design and research?

In hindsight, I was so, set on the idea of using solid/
plastic waste as a building material that it influenced
and delayed research into other possibilities. After
consulting with my tutors, I Llooked into the idea
of circularity and reusing, instead of recycling.
This opened up the possibility to re-use materials
that would normally turn into building waste, thus
reducing waste by maximizing the material's potential
for certain uses. This is especially important in a
flood-prone area.

At the current stage of this project, plastic waste
remains relevant in the formof a small waste management
system that is more of a social aspect of the project
than part of the actual building design.

3. How do you assess the value of your way of working
(your approach, your used methods, used methodology)?

As mentioned in my research plan, the fieldwork was
definitely an essential research method. Something
I noticed after we returned to the Netherlands, s
how Little information we really gathered during our
short visit in the Haors. I really wished we had
more time to walk around, talk to people and be able
to sit, draw and assess. Because the daytrip to the
Haors was so rushed, I did most of the Haor fieldwork
research after the fieldtrip based on the video's and
photo's I took, trying to pilece everything together.

Thankfully there were more research articles and
documents about the Tanguar Haor than previously
expected, so this definitely filled some of the gaps in
my field work. Unfortunately the Tanguar Haor is very
large, so (t's possible that this information isn't
entirely specific to my design Llocation.

Afsary Toma from Marina Tabassum's office has been
a significant help during research for any and all
guestions regarding the specific site, since she did
her own thesis about the Haors and Llived there for a
few months.

Something that I have found Llacking in my own research
and design approach, is the use of case studies. 1
have definitely looked at case studies, but I wish I
dug deeper into specific case studies, as well as the
architects' (intention behind design decisions and
their philosophies. Aside from the Khudi Bari by MTA,
it was also quite difficult to find case studies that
are located in a similar ecosystem as the Haors.

Another criticism on my own approach, is that I've
found it quite difficult to simultaneously do research
and work on my design. During my research I barely
worked on my design and while working on my design,
I barely managed research, unless it was for very

specific issues I faced. Because there are so many
aspects to the graduation project, it (s very easy
for me to only focus on one or the other.

4. How do you assess the academic and societal value,
scope and implication of your graduation project,
including ethical aspects?

My project focuses on circularity and reusing as many
building materials from the old settlement as I can.
Since construction is such a large polluter globally,
I think this project really adds societal value in
that regard. Especially if you Llook at how so many
buildings are taken down to make room for something
new, instead of being renovated. If the building is
really not up to standards anymore, Llooking into how
to reuse or even recycle the building waste into the
new project could really Llessen the impact on the
environment.

Another aspect that many of us will be facing in our
projects, are floods due to climate change. In this
project, specifically in the Haors, I focus on Living
with the water, instead of trying to keep the water
out. To Llearn to Live with nature instead of fighting
against it, is, in my opinion, a very important angle
to take into account.

In terms of ethical aspects, it has been quite difficult
to decide what a ‘better’ way of Living is for people
of a culture that is entirely different from my own.
For example, who am I to decide that bathing in a
bathroom is better than bathing in a river? 0f course
my Lliterature research concludes that the river is
polluted, which is a strong argument for this design
decision, but it still feels unethical to tell someone
how they should Llive. We come into their home and
decide that their current way of Living in what we
call 'shacks' isn't good enough and so we build them
a new and better home according to our standards.
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As architects we, of course, do have more than mere
opinions supporting our claim of what makes a better
home, but who says the inhabitants of the region
agree? In a real-Life situation we would be in actual
contact with the residents to make sure that our
decisions affect them positively. This personal and
on-site contact for the duration of the project is
something that has unfortunately not been possible.
Hence, our decisions are mainly based on our short
fieldtrip, research and our own knowledge, which Ls
hopefully enough to ensure fitting solutions to the
assessed problems.

5. How do you assess the value of the transferability
of your project results?

One of the important parts of my design is to keep
most of the trees in the current settlement, since
they strengthen the embankment and create much needed
shade. From the start of this project, I wanted to
create something replicable but flexible in the larger
scale of the masterplan. Flexibility in the masterplan
was not just necessary to be able to build around the
trees, but also to accommodate the organic landscape
of the embankment. The current design is made up of an
L-shaped unit with 5 dwellings that can be arranged
into courtyards, either closed courtyards, or U-shaped
open courtyards, based on what the landscape allows.
Generally the L-shape can be transferred as is, but
Lf the context demands it, it is also easy to take
away or add dwellings to the standard unit, as the
designed structure and shape allow for it.

This flexibility makes it easy to recontextualise the
design in other wetland communities, and possibly
even in an urban environment.

6. How did the unique design Llocation of the Haors
influence and challenge your project?

The first important aspect of the Haors is how the
site changes each season. During the dry season,

the farmlands are used, but during the wet season
thelr occupation changes and the accessibility of
the settlement is Limited to water transport. During
flash floods, even the embankment isn't high enough to
protect the people Living in the region. However,
adding height to the embankment will create a divide
between the settlement and the farmlands during dry
season. So, then, how do you design a house that (s
flood resilient? Creating a house on poles seems to be
the most logical solution, although social activities
for the inhabitants all happen in the courtyards and
the streets, creating a strong need for there to also
be a ground floor connection.

7. What is your role as an architect in the Llarger
political framework of displacement and climate change?

As architects I think we can sometimes get Llost in
the artistic aspects of the profession and forget
that almost everything in this world is political or
its influenced by political choices. You can see that
with the nitrogen Llaws in the Netherlands that put a
hold on a Lot of ongoing projects, but (t's also as
simple as zoning Llaws.

Since housing is such an integral part of everyone's
Lives, no matter which societal group they're part
of, architects have quite the impact on peoples Lives,
and we might not always be aware of iit. This (s
especially true for me, because almost all projects
that I have worked on during my studies were never
going to be built, so there is this disconnect between
the design and the real world, and how it might have
affected people down the Line. I think the Global
Housing Studio especially challenges me to think
about how housing can change over time with people’s
own influence.

I have always found it fascinating on how to balance
intention and reality. How to put forward your idea
of how something must be, but at the same time be able
to let it go and think about how people will actually
use or interpret your design.

There are multiple projects where the intention of
the architect was a Lot different than how it came to
be used and perceived by the residents. A good example
of this is The Robin Hood Gardens. This project shows
what I mentioned before, who are we to decide, or
know, what a good design is for people in a different
culture or societal group.

I mention all of this because to mitigate displacement
and ‘fight’' climate change we must understand where
we have influence and when this influence stops and we
must realise the reality of the situation.

As the consequences of climate change are becoming
more real each year I think we as architects have a
duty to do our part. Construction is one of the most
polluting industries in the world, so we must make
environmentally conscious choices where we can but
we also must build with the predictions of coming
decades in our minds.

Conclusion

At this point in the project I have very much focused
on finding balance between realistically building for
flooding that might get worse with time, and yet also
keeping in mind the way people prefer to Live.

Moving forward I want to make it explicit and clear
to an outsiders perspective, how my design decisions
really address the issues and how my design answers my
research question. I also want to create hypothetical
future scenarios. How people will change my design
and how climate change will affect it in the future.
Something I have learned during this process is that
I can be quite stubborn at my own detriment. At

certain points in the project I knew something was
wrong or missing, but I continued because of a Llack
of time and I thought it would all come together
eventually. Unfortunately, in some cases it did come
back as a problem and I would have to change it.
This (s also definitely a part of architecture, the
process of redefining and rethinking certain design
decisions. In other cases I genuinely was stuck with
the issue and could not figure out a solution and had
to wait for a tutoring session to discuss and get a
different perspective. Something I can take away from
this (s to learn to step back and Llook at the whole
picture to find a solution on my own, or possibly to
discuss it with a fellow student to get an outsiders
perspective. This way I would not have to wait for
tutoring, which was only once a week, and be more
productive with the time I have.
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