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Alchemists

Source: Mutus Liber. Published in France, 1677. Dew harvest-
ing in the 17th century to collect water for use in alchemy
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With/Out Water - Architecture within a water-food nexus in

Khulna, Bangladesh
Dr Aurel von Richthofen

Studio Brief

Preamble/ Issue

The studio on architecture within a water-food nexus in Khulna, Bangladesh,
explores the territorial, spatial, socio-economic and material interrelation of
water, food production and urbanisation that are seen as the core of multi-lev-
el challenges faced especially by the disadvantaged communities of Khulna.
There as in many parts of Bangladesh and South Asia, this nexus has gotten
out of balance due to the combined effects of rapid urbanisation, internal as
well as international migration and global capitalism, increasing environ-
mental stress and impacting on agriculture and work. The situation in Khulna
is further aggravated by the irreversible alterations to the delicate system of
ponds, canals and elevated grounds that for centuries, formed a resilient base
for water use, food production and settlement in this ‘sponge city’.

Programme/ Project

Architectural design is seen as a way to propose sustainable alternatives for
Khulna and beyond. The studio will explore the material economy both with
regard to the production of food and building materials allows to tackle re-
source scarcity and waste problems, sanitation and food production and
re-value renewable forms of building and energy materials. Water is thereby
investi%ated at material, tectonic, architectural and urban scales. The stu-
dio will apply an urban metabolism approach to quantify stocks and flows
of material and energy with particular focus on those materials competing
for food production,gbuilding materials and waste. Students will formulate
a design hypothesis in the form of a short written statement supported by
maps and diagrams. The preliminary research on water and tectonic systems
will lead to a series of architectural elements forming a joint catalogue of
approaches to the topic. These contain prototypical codes identifying input
parameters, transformation rules and expected output of the architectural el-
ements. This leads to a parametric definition that can be deployed on the site
to generate spatial and tectonic diagrams. Prior knowledge of Grasshopper
is not a pre-requisite as all necessary skills will be taught in class. The aim
is to produce scalable hybrid water-food-architecture design projects. The
students will choose their own programme, building typology and tectonic
system according to their research findings, design hypothesis as well as their
conceptual and parametric architectural elements (See mid-term and final
review deliverables).
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Sites

Each student will identify a site of intervention suitable to develop an ar-
chitectural design at the intersection of the water-food nexus. Site and pro-
ﬁramme are interlinked. Desk-studies and mapping exercises form a first
ayer of site interpretation. The optional site visit during the recess break
will allow to test, calibrate and further inform the design. The studio will go
on an optional seminar trip to Khulna, Dhaka and the Sundarbans in Bang-
ladesh during recess week. During this exploratory trip, participants Wﬁ|
meet activist, visit sites, monuments and natural parks to better understand
the challenges of the studio. Students that do not join the trip are not dis-
advantaged in the studio as all material will be shared. As for safety, please
follow the travel advice of the Ministry of Foreign Affairs:
https://www1.mfa.gov.sg/countries-regions/b/bangladesh/travel-page

(See separate trip documentation).

Learning Objectives

Students will develop advanced research and design skills. They will ex-
plore the nexus of architecture and water in light of depleting resources
and sustainable design. They will re-evaluate the resource water as the base
for agriculture and food production, construction material, constituent of
social rituals and domestic hygiene, energy source and energy storage and
mitigation of climate change. Students Wi}/l develop adapted construction
techniques, building typologies and urban configurations. The studio aims
to base most design decisions in evidence drawn from scientific develop-
ment and careful contextual analysis. To this end, students will develop
novel forms of architectural inquiry including analytic drawing, large scale
model-making and parametric design. The studio will follow the method-
ology of architectural and urban elements. This method demands explicit
formulation of design intent, translation into proto-code and parametric
definition and allows objective assessment of design outcomes. The stu-
dents will also work across different scales and produce a catalogue of site
specific responses.
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Activities Overview

The studio will take Elace on Thursdays from 9 am — 12:30 pm and from

1:30 pm to 6 pm in the studio space allocated at NUS.

A typical studio day will be structured like this:

9:00 - 10:00 Input guest lecture followed by discussion of weekly

readings

10:00 - 12:30 Desk-critique and work in progress review of individ-
ual projects

12:30 - 13:30 Lunch break

13:30 — 1?:00 Teaching of parametric software and representational
tools

15:00 — 17:00 Individual student work

17:00 - 18:00 Pin-up and short review across the studio

The assessment criteria for the studio are:
: Activity and intelligence in participation in class.

: Motivation to explore and learn new concepts and representational

tools in class.

: Depth of research on the topic of the studio and contribution to the

elements catalogue
- Clarity of the site analysis and mapping
: Representational rigor and innovation

: Development of an architectural hypothesis around the topic

: Interim and final presentation

The final grade is composed as such:

- 10 % Participation in class (throughout the studio)

- 30 % Design research and hypothesis (interim review 1)
- 30 % Design development (throughout the studio)

- 30 % Design project and presentation (final review)

Total 100%

The deliverables for each review will be announced in class.

Notes on the studio

All graphic representation in form of diagrams, images and drawings need
to follow the studio format. An advanced knowledge of graphic design
software including Adobe, AutoCad, Revit, Rhino 3D is expected. Further
knowledge of parametric design software such as Grasshopper will be
taught in class. All models to be fabricated using grey cardboard, laser-cut
acrylic or 3D printing. All work is to be kept in studio all time. Graphic
representations and models form the base of the discussion in studio and
need to be prepared timely. The studio will compile an A4 sized studio
report including all material produced for interim and final reviews of all
students by the end of the course. The printed and bound version and soft
copy Indesign file will be submitted prior to release of the grades.
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Studio dates

Week 1: Th. 17. Jan. 2019

Studio start, introduction lecture by Aurel von Richthofen, Senior Researcher,
Education Research Programme FCL — Architecture With/OutWater
Grasshopper ‘intro” workshop

Assignment: organise the research in analytical panels and develop architec-
tural elements relating to the topic of architecture with/out water

Week 2: Th. 24. Jan. 2019

9-11 am Design Lecture 2 @ LR423

Studio review of analytical panels and architectural elements

Grasshopper ‘shapes’ workshop

Afssignment: Rework the architectural element and make a physical model
of it

Week 3:Th. 31. Jan 2019

9-11 am Design Lecture 4 @ LR423

Studio review of architectural elements and models

Grasshopper ‘vectors” workshop / Mapping workshop

Assianent: Select a site in Khulna and mzyo a 5x5km square. Map buildings,
roads, topographic features, vegetation. Add layers of climatic and hydrolog-
ical information. 1:10.000

Week 4: Th. 7. Feb. 2019

Input Lecture by Jennifer Lee, PhD Researcher, Urban-Rural Systems, FCL

y P}:ivate Landscapes and Public Waterscapes on the Floodplains of Bangla-
es

Studio review of site maps and graphics

Grasshopper ‘volumes’ workshop

Assignment: Localise the architectural element on the site. Deliverables: Site

plan 1:500 or 1:200 with insertion of architectural intervention

Week 5: Th. 14. Feb. 2019

Input Lecture by Yann Folain, WY-TO architects, Singapore — The Lotus pro-
ject explained. Humanitarian architecture for Tonlé Sap, Cambodia.

Studio review of architectural interventions and site plans

Grasshopper ‘fields” workshop

Assignment: Develop architectural drawings for your projects

Week 6: Th. 21. Feb. 2019
Interim Review: Deliverables 4 boards A1 vertical:

1. Panel 1, collective: AT with 50x50 cm frame of
site plan according to style template.

2. Panel 2, collective: AT with 50x50 cm frame and
line drawn illustration. This illustration can be based on
sketches, 3D wireframe models in rhino, photoshop il-
lustrations, etc. and should show your imagination of the
site and its features. You can use it to illustration spaces,
buildings, vegetation, animals and water.

3. Panel 3, individual: AT with your thesis text 200
words and a title. The thesis explains your approach to
the site, the features that you wish to highlight, the This
panel also includes illustrations (screenshots with anno-
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tations) of the grasshopper ‘hydraulic machines’.

4, Site model, collective, with roads and path-
wai/)s cut out of white cardboard. Vegetation represent-
ed by sponge material.

Assignment: Revised projects based on critique’s in-
puts.

Recess week 26. Feb. — 2. Mar. 2019
Site visit to Khulna, Bangladesh. No instruction - individual studio produc-
tion

Week 7: Th. 7. Mar. 2019

Input Lecture by Philipp Urech, PhD Researcher, Ecosystem Services in
Urban Landscapes, FCL — Modelling Waterscapes

Studio review of revised projects

Grasshopper clinic based on student projects

Assignment: Develop a second architectural model of the intervention

Week 8: Th. 14. Mar. 2019

Input Lecture by Dr. Naomi Hanakata, Post-Doc Researcher, Grand Projet,
FCL

Studio review of architectural projects

Grasshopper clinic based on student projects

Assignment: Develop and revise the projects

Week 9: Th. 21. Mar. 2019

Input Lecture by Kateryna Konieva, Researcher, Big Data-Informed Urban
Design and Governance, FCL — Parametric Urban Design for Rural Com-
munities in Ethiopia

Studio review of architectural projects

Grasshopper clinic based on student projects

Assignment: Develop and revise the projects

Week 10: Th. 28. Mar. 2019

Input Lecture by Rinus Vis, NUS Deltares, Singapore

Studio review of architectural projects

Grasshopper clinic based on student projects

Assignment: Water collection (C), storage(S), use(U) and recycle(R) dia-
gram.

Week 12: Th. 4. Apr. 2019

Input Lecture by (tha)

Studio review of Water collection (C), storage(S), use(U) and recycle(R) di-
agram.

Grasshopper clinic based on student projects

Assignment: Isometric exploded and annotated diagram / Collective Maps

Week 13: Th. 11. Apr. 2019

Input Lecture by (tha)

Studio review isometric exploded and annotated diagram / Collective Maps
Grasshopper clinic based on studentC{orojects

Assignment: Abstract site model and revised site map with climatic and
hydrological representation

Week 14: Th. 18. Apr. 2019
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Input Lecture by (tba)

Studio review of architectural projects
Grasshopper clinic based on student projects
Assignment: Final Presentation Boards and Model

Reading week 23. Apr. — 27. Apr. 2019
No instruction - individual studio production. Submission on 25. Apr. 2019

Fr. 26 APRIL 18

Final Review: 8.30 AM to 1.30 pm
Design research and design studio presentation due.

5. Site Plan: Panel 1, AT with 50x50 cm frame of
site plan and your project according to style template.
You can colors to highlight important water, humidity,
air, temperature, usage, mobility and vegetation aspects.
Use a legend.

6. Thesis and Image: Panel 2, AT with your thesis
text 200 words and a title. The thesis explains your ap-
loroach to the site, the features that you wish to high-
ight. This panel also contains with 50x50 cm frame and
line drawn illustration. This illustration can be based on
sketches, 3D wireframe models in rhino, photoshop il-
lustrations, etc. and should show your imagination of the
site and its features. You can use it to illustration spaces,
buildings, vegetation, animals and water.

7. Diagrams and Plans: Panel 3, A1 with diagrams
and illustrations of the grasshopper ‘hydraulic machines’
and concept sketches.

8. Axonometric: Panel 4, A1 with an exploded ax-
onometric of the project. Showcase the structure, circu-
lation and tectonic of the project. Please highlight the
water related functions and the hydraulic systems, e.g.
the storm water retention, plumbing of your architecture,
the connection to the ground water levels, sewerage
treatment, ventilation system, temperature regulation,
etc.

9. Site model, on the collective base, with your in-
sert and roads and pathways cut out of white cardboard.
Vegetation represented by sponge material.

10. Architecture model (full or section) to represent
structure, circulation and tectonic in conjunction with
water features.

Exam Week 1 Fr. 3. May. 2019
Studio End: Final Report printed and bound and soft copy
due, all studio material documented.
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Khulna, Bangladesh located on
23° North - The Tropic of Cancer
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Excursion to Bangladesh

Overview

The studio on architecture within a water-food nexus in Khulna, Bangla-
desh, explores the territorial, spatial, socio-economic and material interre-
lation of water, food production and urbanisation that are seen as the core
of multi-level challenges faced especially by the disadvantaged communi-
ties of Khulna. To this end the studio wilrgo on an optional seminar trip to
Khulna and Dhaka in Bangladesh during recess WeeIE. During this explora-
tory trip, participants will meet activist, visit sites, monuments and natural
parks to better understand the challenges of the studio.

Important notes:

1. You need a valid passport with at least 6 months validity. Please read
the travel advisory (see below) and familiarise yourselt with the cir-
cumstances.

2. Please check the visa regulations to see if you qualify for ‘Visa on
Arrival’ (see below).

3. You need to book your airfare individually. Seats are limited and

rices might go up. Please try to book the flights proposed (see be-
ow). Alternative travel, including earlier return is possible at your
own but please let me know.
4. | have reserved the hotels, transfers and guides and need to confirm
by Thu 31st Jan latest.
5. Book the Visit of Parliament for Monday, 25th Feb early online from
Singapore (see below).
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Day 1: Sunday, 24th Feb.

Flight to Dhaka, Bangladesh. Biman BG-85

3:50 PM Departs Singapore (SIN)

6:00 PM Lands in Dhaka (DAC)

Transfer and Check-in to the hotel

8 pm dinner with Dr. Elisa T Bertuzzo, anthropologist
and urban geographer, FCL Singapore

Day 2: Monday, 25th Feb.

8:30 am leave the hotel and check-out

9-11 am visit of Dhaka downtown

11 am — 1pm visit of parliament (Louis Kahn architect),
visit of old town of Dhaka

1-3 pm lunch

3 pm pick-up Iu§gage at hotel and transfer to airport
6:10 — 6:50 pm flight to Khulna

8 pm check in Khulna hotel

Day 3: Tuesday, 26th Feb.

9 am — 1 pm leave hotel and start field work in Khulna
12:30 pm light lunch in Khulna

1 pm meeting with Anne Loes Nillesen, project lead on
Water as Leverage for Khulna, director defacto architec-
ture, the Netherlands

1;30 pm pick ulo by minibus to Mongla, 1 hours’ drive.
3 pm in Mongla embark on live-aboard boat for man-
grove tour

Day 4: Wednesday, 27th Feb.

Full day cruise with several excursions in the mangrove,
breakfast, lunch and dinner aboard. Charette on board.
Bring: sketchbook, tracing paper, camera, basic model
making kit, cardboard, scissors, glue, sticks...

Bring: Your model of the hydraulic machine

Cruise back at night to Khulna.

Day 5: Thursday, 28th Feb.

9 am disembark in Khulna

9:30 -12:30 field work in Khulna

1pm — 2 pm meeting with Dr. Dilip Kurmar Datta, Water
expert at Khulna University

2:30 pm Transfer to airport by shuttle b us

5:?)5 PM - 6:35 PM Flight to Dhaka JSR — DAC Thu, 28
Fe

Transfer and Check-in to the hotel

8 pm dinner and meeting with Dr. Kazi Ashraf of Bengal
Institute

10 pm debrief

Day 5: Friday, 1st Mar.

5:30 am leave the hotel

Return flights to Singapore Biman
8:25 AM Departs Dhaka (DAC)
2:40 PM Lands in Singapore (SIN)

With/Out Water — Architecture within a water-food nexus in Khulna, Bangladesh
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Studio: Aurel von Richthofen With/Out Water Student Name: Peng Huiting Leona
Architecture and the water-food nexus. Site: Ward-12, Khulna, Bangladesh
Coordinates: 22°51'15.8"N 89°32'36.1°E

THESIS:

The site is characterized by an informal settlement surrounded by newer urban development. The informal
settlement is self-organized by the community and it’s relatively neat and clean. It provides shelters for un-
derprivileged people to survive in Khulna City. This settlement is self-sufficient and has secured a common
pool of human, spatial and material resources. However, there are several problems threatening the com-
munity. On one hand, clean water is rarely accessible to them, though they reside nearby a water pond. The
pond is polluted, and water cannot be used by people anymore. On the other hand, the limited land cannot
fulfill the increasing demand for housing due to the growth of population in the community. The land is
fully occupied by one-storey houses and there is no more space for expansion or communal activities. The
informal economy of this settlement relies very much on the observed duality of domestic inside spaces
and shared outside spaces. Many activities that support the community such as cooking, child-care, educa-
tion, manual labor, sale of house-hold items and repair are conducted in these intimate outside spaces. The
aim of this project is to elevate these spaces to a newer level.

National University of Singapore Design Module AR5802/ AR5804
School of Design and Environment AY 2018/19 Semester 02
Department of Architecture

Therefore, the architectural intervention aims to tackle these issues. First, by re-division and re-connection
of the alleys, three important communal nodes are identified. On the three nodes, multi-storey interven-
tions provide the opportunity for vertical expansion to fulfil the increasing need for space. The existing
spatial quality of one-storey settl will be translated to multi-storey buildings. Second, the commu-
nity nodes will be activated by public space which includes market, stalls, playground and bathhouse. The
transformation is carefully phased to make sure that no resident is displaced during the process. The phas-
ing also assures that the project can be done with the limited means of the community, mostly mobilising
human and material resources instead of money, over time.

Moreover, a water purification system will be placed on the top of the interventions, The polluted water will
be pumped from the water pond and purified by the hydraulic system. Clean water will be more accessible
to local people, which will improve people’s wellbeing. This will assure the viability if the community settle-
ment in the future.

No Space For Animals
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Studio: Aurel von Richthofen With/Out Water Student Name: Peng Huiting Leona National University of Singapore
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Thesis : My project addresses the needs of a'small community settlement that was gradually
surrounded by newer suburbs of Khulna. The community has been deprived of their agricultural
land, has no space to expand their settlement and rely on only one resource: an atrophying
pond. The community lacks of clean water that needs to be drawn from the pond that
unfortunately is subject to waste discarded along the waterside by the suburban neighbors.

Nonetheless, we observed a highly self-organized semi-agricultural community during our site
vitis. Narrow but neat alleys link all houses and outdoor spaces together, livestock are well-kept
inside bungalows, the community was largely relying on an informal exchange economy outside
of a monetary system. This project wants to strengthen this community by providing
opportunities for growth within the tight spaces left.

The project thus plans to activate the lake that lies beside this community. But the eutrophicated
water stops them from making good use of the lake. The design aims to solve two problems: Lack
of living space & Lack of sanitary water.

National University of Singapore
School of Design and Environment
Department of Architecture

Design Module AR4102/ AR4104
AY 2018/19 Semester 02

Hence the design is a wetland-based, floating farm. Wetlands are sometimes called nature’s own
water purifiers: as dirty water moves through a sprawling marsh, the bacteria that cling to
wetland plants, consume and process some common water pollutants. By creating floating
treatment wetlands out of small. Human-engineered rafts of vegetation, | hope to provide these
same ecological services to this small. Polluted body of water. Also fodder could be provided by
making these wetland consisted of plants with high nutritional value, like water hyacinth.

Consisted of pens, wetland and living sections, the design aims to not only rebuild but extend the
farming community onto the lake. | tried to analyse and implement the arrangement of the slum
to my design. By shifting the massing up and down, public spaces shared by multiple families are
created.

The design will also remold the original slum simultaneously. According to the analysis, part of
bungalows will be made into public lounges with residents moving to the new floating
community, by doing this, old and new are actually growing synchronously and finally a new
entity will emerge.
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Construction is carried out by stages. The
profit earned by putting one part of the
building into wuse will fund the
construction of another part.
construction of another part.
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slums that currently do their laundry in sewage water littered with rubbish. Structures that wrap
around the building can be used to enhance the current roof top farming situation, and fish farms

can be expanded along the facade of the apartment buildings as well. Marshy areas currently
unused by the residents can have agriculture growth with elevated farms, giving purpose to cur-

ponds. Communal laundry areas that harvest rain water can be created for residents in the
rently unusable space. Free roaming farm animals can now also be contained within small shel-

terventions can be coupled with a rainwater harvesting module to solve the issue of shortage of

clean water.

tered huts instead of being exposed to the elements during rainstorms or floods. All of these in-
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extruded into plastic joints. These joints can then be used to create bamboo scafolding that acts

struct informal structures that allow them to adapt to their surroundings, but with order. Rainwa-
A plastic recycling workshop collects plastic waste from residents, which is then softened and
as the skeleton to structures that can be utilised in whatever ways the residents desire.
Elevated pathways can be created for traversing over flooded areas, or even as a gazebo over

cling of plastic into the creation of bamboo joinery, the residents can therefore continue to con-
ter collection and flood pools provide

repurposes plastic so that it can be incorporated into modlillar architecture. Through the upcy-
day to day activities of farming, cleaning, and rearing animals.

This project seeks to address these issues th

t and upgrade the existing urban
can be seen growing in water contami-

nated by plastic bottles and the poor do me'iri;undry and bathe in ponds filled with litter. In the
slum areas, living with litter seems to have become just a normal way of life.

| spatial st

te the inf
and apr

to el

1o e
The main cause of flooding in the area is not only the poor sewerage system currently in place;

a series of interventions in the form of inhabitable structures, spatial plug-ins, additions and ex-
the issue of flooding is exacerbated by indiscriminate littering by the locals mainly due to a lack

these strategies of spatial appropriation and develops and architectural response to it. | propose

of ed

fabric.

thods are often ful. The project carefully studies

but their
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ban fabric is characterised by low rise residential apartments and slums that slowly overtake the
unused portions of land. Because of the haphazard construction of formal and informal struc-

tures, residents developed ingenious strategies of spatial appropriation. During our site visit we
and low walls to get from one point to another. Bricks are stacked to create elevated platforms

that allow one to climb over heights, zinc sheets are put up to create fences around abandoned

Thesis: This site is a mainly residential area with small pockets of small scale agriculture and
fish farming that the locals produce for their own consumption or side venues of income. Its ur-
often saw them squeezing through tight spaces or climbing over urban obstacles like fences
lots to create private spaces, and informal structures are built upon the rooftops of apartments
for the expansion of space or rooftop farms. During floods, water levels can rise to as high as
one's chest level - the locals create informal interventions using materials common to the area

to mitigate the p
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Interpretation of the changes to

site.
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The Basthohara Neighborhood, formerly a refugee community, lies between the region of agricullure and urban housing. This informal settlement faces a major issue of dumping that has not been
dealt with/poorly with by the local authorities. The cumulation of trash leads to detrimental impacts on ecological and social environments and issues such as water pollution and floods are faced
by the community on a regular basis.

This issue of water pollution is rampant throughout Bangladesh and could be dealt with using water purification/rainwater harvesting strategies. However, just by inserting any hydrological
intervention would not get to the root of the issue because awareness and education among the communities should always be the first step in dealing with social or environmental issues.

“One man's trash is another man’s treasure” My architectural proposal seeks to aducate the local community on the importance of waste management by teaching & cultivating habits in the locals

that waste could be beautiful if it is managed and sorted properly. The project proposes to create an ornamental waste recycling facility as addition and extension to the existing Basthohara Mosgue.

This is not an act of religious infamy, but an expression of purifying and dignifying aspiration of a Mosgue. The ctherwise relatively uninspiring mosque becomes the indicator of social and ecological
transformalion, where waste is sorted, stored and re-used. This communal function allows the creation of a micro-economic benefit for the Basthohara community.

By locating the architectural intervention around the Basthohara Mosque, it could also serve as a symbolic reminder to the local community that dumping is not the end of the lifecycle for any
material, if it is treated correctly. Through education and implementation of this architectural proposal, the Basthohara Neighborhood could be the first step that can be done to alleviate dumping all
around Bangladesh.

Site Imagination
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Energy: 83.8

Mud: 32.7

Other Materials: 3.3
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Sorting by type: 19.3
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= Reduced Dependency from imports
Building Waste: 21.0 .
= Empowered by circular economy

= Sustainable
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Introducticn
There exists a stark dlspanly balwean lhe Iower class and middle class i in this area of Khulna. This disparity is
manurusled in the clearly 1 ) and infermal (I ) zones, avident from its

and numan Tne {ormal zone is situated within the centre n! the site and is surrounded by
informal xones separated by main roads. The infrastruciure in the formal zone consists of mostly apariment blocks and
landed private housing, with emply plots and streets that are waterlogged, On the other hand, the infrastructure in the

informal zones consist of compact urban slums, street-side stalls, common toilets and waterpoinis and narrow pathways,

As one passes through the formal 1o the informal zone. the level of human activities dramatically changes. In the formal
zone, aside from a few passers- ‘,1' and curious onlockers from the apartment windows, the place is virtually lifeless.
Instead, the informal zones are often messy and noisy, yet full of life. The compact and narrow spaces result in private
and public spaces overlapping seamlessly and locals appropriating the common spaces unreservedly. In the informal
spaces Live, Work and Leisure 1akes place in the same areas. The current situation offers a state of mutual respect,
despite the aggravating social divide,

Site

The formal zone is chosen as the project site for its undeveloped area, central location and lack of vibrancy. The aim of
the project seeks to tap on the site's potential to bring in the vibrancy u{ the -nformal zone by creating Live, Work and
Leisura spaces for the lower class while some of the sh . At the same time, there is
a need to respect the site and its existing inhabitants, as well as to provide lnermsl comfort, Following a trend of the
formal zone being mare and more built up aver the years, there is a worry that the urban heat island effect will get
worse, resulting in an increase in temperature

Design

Four different types of modules are proposed — Shops, Houses, Toilets and Rest Areas. Taking the pattern of the
surrounding site typelogy, shops are located along the periphery of the site along the streets, close to the public zone.
Houses and toilets are located along the inner circumference, creating a space in the middle that connects the entire

National University of Singapore
School of Design and Environment
Department of Architecture

Design Module AR4102f AR4104
AY 2018/19 Semester 02

Site Experiment 1

site. This private inner zone serves as the Wmmon area of the wher ities like cooking and

laundry are done. Rest Areas are located sparsely around the site and mainly on the sacond level where people can

have full view of the surrounding while relaxing. The second level also serves as a circulation route across the site. To
the existing bui modules are to and onto the them, serving as balconies and pavilions,

Structure

The innovative use of medular bamboo presents a | intervention that builds on the
in-between spaces and harmaonises with the existing buildings. Bamboo is a natural resource that grows rap-dlﬁ and is
readily available. As a building material, it has high tensile strength, fire resistance, elasticity, and is light and flexible. It
also functions well in hot and humid weather as it does not trap heat. Using basic joinery and configuration, it provides
an easy and straightforward building solution for the not so well to do people of Bangladesh. Everything from the slabs
to the walls and the structural elements are all made using bamboo, Building on waterlogged land, the modules and
platforms are constructed on stilts. This prevents water from reaching up the spaces even in the event of rain and does
not impinge on the existing green spaces.

Evaporative Cooling

Textiles made from bambon fibre are used as curtains to create flaxible and customable spaces. These textile curtains
can be drawn to enable different spatial cenfigurations dependlnF on the number of people or the nature of the activities.
Because of its wicking prop . it takes water from the waterlogged soil (from the first level
modules), as well as rain (on the second level to create cooling coaling happens
when evaporation removes the latent heat from the wet textile, resulting in cocler air particles that cools the surreunding
area, When wind passes through, the cooling area is extended. The first level textile uses a shower curtain system
Water from the waterlogged soil comes into perpetual contact with the textile, enabling the textile to be constantly wet
through capillary action, providing a continual cosling effect. The second level textile uses a roman shade system, where

the curtains can be drawn up and down to control privacy and views. The textile on the second level will only be wet in
the event of rain.

Site Experiment 3

Site Experiment 4

Site Experiment 5
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Studio: Aurel von Richthofen Student Name: Amanda National University of Singapore Design Module AR4102/ AR4104
With/Out Water Architecture within a Site: Ward 09 School of Design and Environment AY 2018/19 Semester 02
water-food nexus in Khulna, Bangladesh C di 22.849389N, 89.531070E Department of Architecture

Large-scale extractions of ground water from deep aquifers is Khulna's foremost water source, yet they
are not done in conjunction with the replenishing rate of ground water. The rapid depletion of
groundwater is further aggravated in the absence of sustainable agua-infrastructure and the persistent
increment of salinity found in both soil and water present in farmlands. This project, also named as
‘Mohona’, will be a new landscape model to carefully curate a gallery of sustainable landscaping
methods that displays the natural course of conserving rainwater as a new water source. Additionally,
Mohena involves the integration of an agricultural school to improve the current local farming practices
in the region. Education, farming and water-harvesting form a synthetic approach to the water
challenges in Khulna.

This project will consist of 5 integral phases; each serves to readjust landform, preserving current
vegetation, soil desalination, community integration and promote healthy agro-practises. The project
transforms the landscape through the use of cut-and-fill with conscious zoning and phasing out the
planting of various vegetation. The former horizontal site becomes an artificial landscape with man
programme possibilities. Architecture and landscape architecture ‘occupy’ each part of this new
scheme. Alongside, the agricultural school is designed in coherent with the landscape, providing a
smooth transition between the school and the landscape and to assist with the curation of water flow
through the new landform. All of these done with the goal of promoting sustainable landscape, new
biodiversity hotspots and establishing the next Water-Food nexus within this neighbourhood. Hence,
the exploration of various landscape interfaces such as woodland renewals, biostrip filters and bioswale
econtones and the agriculture programmes are used to reignite the bridge between nature and man.
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With/Out Water Architecture within a Site: Ward 09 School of Design and Environment AY 2018/19 Semester 02
water-food nexus in Khulna, Bangladesh Coordinates: 22 B49388N, 89 531070E Department of Architecture
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Studio: Aurel von Richthofen With/Out Water
Architecture and the water-food nexus.

Student Name: Lam Jun Yuan
Site: Khulna, Bangladesh
Coordinates: 22.8248N, 89.5380E

Thesis: The chosen site at Ward 17 is a well-developed residential area with a thriving com-
munity of middle-class income households. One of the community’s largest water resources is
the Solar Pond located within the Solar Park. This historical Solar Pond was speculated to be
an energy generator, but its current facility is being abandoned while the pond remains as a site
for various recreational uses such as swimming and washing. However, the current Solar Park
segregates the community due to its surrounding fence while the Solar Pond restricts movement
within the park due to its long profile (190m).

This project seeks to take advantage of the huge surface area of the park to provide a water har-
vesting roof while enhancing existing public uses that emerged around the pond and the park.
The undulating bamboo structure aids rainwater movement for filtering and encourages move-

National University of Singapore
School of Design and Environment
Department of Architecture

Design Module AR4102/ AR4104
AY 2018/19 Semester 02

ment around the park. At the same time, the roof structure divides the homogeneous park and
pond into various zones by creating multiple pockets of space and shelters for various uses on
top and below this new urban canopy. This artificial landscape reacts to various climatic condi-
tions and meteorological events.

The crests of the roof provide shelter and protection from the hot summer and also lookout
points around the site. The roof shape also encourages cross ventilation which aids the evapora-
tive cooling effect of the pond. During the monsoon season, the trough collects the rainwater and
form a new pool of rainwater, transforming the landscape and allowing the use of fresh rainwater
to be separated from the current pool. Rainwater that is harvested through the columns and can
be filtered for park users or stored at the basement water tank for future uses.
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Architecture and the water-food nexus. Site: Khulna, Bangladesh School of Design and Environment AY 2018/19 Semester 02
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Thesis: In Rayarmahal, Khulna, 90% of the land is occupied by aquaculture, while an overpop-

ulated Bangladeshi Muslim community of approximately three thousand dwellers crowds within

an unsanitized informal settlement. As the commemorative district name suggests, Refugee Col-
ony Road contained temporary settlers who later transformed the makeshift location into a per-

manent space for inhabitants. The former fields now transformed into tight and dense neighbor-

hoods. From an urban scale analysis, the settlement layout implies a centrifugal pattern diffused
from the focal point, marked by a mosque and Islamic lake in the middle ground.
Contrary to the teachings of the Qur'an, which preaches the importance of pure water amongst
all living beings, humans; animals; plants, the Refugee Colony residents are deprived of clean
water access. The site experiences an extreme saline condition in the earth and water source
quality, in addition, to worsen by unhygienic disposal. The unfortunate existing plight of the site,
therefore, opposes the Islamic beliefs and only further amplifies the detrimental effects on the
well-being of these people.
With these, my thesis is to incorporate the profane and pragmatic solution of pure water access
through a natural filtration process and emphasize the significance of water as a quintessential

llustration of Site Context
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resource in the spiritual dimension of Islamic use to support lives. The vision of Refugee Colony
would be imagined as a reconstructed neighbourhood transformed through assimilating the prin-
ciples from a traditional Char Bagh Islamic garden. The concept grasp on the idea of paradise
as a visionary space symmetrically divided by four cardinal points and a central node. Common-
ly demarcated by walkways leading to a water feature as a pivotal point. On the four quadrants,
lush greenery and agriculture would take place as a celebration of life, stability, and goodness.
An Islamic garden is a sacred notion of paradise that is bounded on the perimeters, separating
the divine from the outer realm of reality.

Owerall, the project aims to aesthetically become an architectural landmark that reinforces the
notion of an Islamic garden presence on site likewise heightens the community pride. This is
achieved by designing 5m x 5m replicable modules supported by low-cost bamboo construction
and are sirategically invented to be easily managed by the community. The architecture is situat-
ed on the perimeter of the informal settliement and metaphorically operates as paradise's bound-
ary wall and gate. Moreover, incorporating the pragmatic solutions to intensify food and water
security that benefits the physical and psychological well-being of the people in the long run.
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THESIS: In the Muslim and highly conservative society of Bangladesh, most of women's work
is confined to the domestic sphere. Wiith most women having their first child by the age of 18,
women cannot be engaged within the formal economy, instead dropping further education to
tend to housework and children.

Domestic activities make great demands on clean water, a resource which is often insufficient.
Despite the necessity of clean water for activities such as cooking, washing, and sanitation, the
provision of water is most often through public tube-wells, which often need to be pumped by
hand. The water, stored in aluminum jugs, is then ferried manually to the home. Thus, women's
daily life often revolves around rituals of water.

However, facilities are scarcely sufficient to meet demand, and in particular to serve the needs
of the female population, who both in menstruation and childbirth have much higher demands
for sanitation. Most of everyday washing, for example, takes place in polluted, trash-filled water

- T

e

llustration of site features

National University of Singapore Design Module AR4102/ AR4104

School of Design and Environment AY 2018/19 Semester 02
Department of Architecture
bodies. In this case, women are seen to frequent the now-derelict solar collector known

as the Solar Park in order to carry out everyday laundry. However, the provisions for washing are
neither built for purpose nor comfortable for use, and lead to greater pollution of the Solar Pond
itself.

The architecture aims to bring about social development and localized change in Khulna. It
strives to elevate the highly important daily activities carried out by women — the lifeblood of the
city's households — as valuable economic labour. The chosen site builds upon existing econom-
ic activities which already take place there and are driven by women: the recycling economy,
livestock raising, and raw material and fuel production. At the same time, the architecture seeks
to provide women with safe, protected spaces which would provide them the same free and
comfortable access to privacy, clean water, bathing, and sanitation — spaces which in the public
sphere are more frequently only available to men.
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