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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 
investigated 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, building 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). 

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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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-
gramme are interlinked. Desk-studies and mapping exercises form a first 
layer 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 will 
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 will 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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Indicators

Fig. 1 Trends from 1750 to 2010 in globally aggregated indicators for socio-economic 
development. 
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Source: Future Cities Laboratory, 2017
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Activities Overview

The studio will take place 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 – 15:00 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. 

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 
Assignment: 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 
Assignment: Select a site in Khulna and map 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 
–  Private Landscapes and Public Waterscapes on the Floodplains of Bangla-
desh
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: A1 with 50x50 cm frame of 
site plan according to style template.

2. Panel 2, collective: A1 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: A1 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-
ways 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 (tba)
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 (tba)
Studio review isometric exploded and annotated diagram / Collective Maps
Grasshopper clinic based on student projects 
Assignment: Abstract site model and revised site map with climatic and 
hydrological representation

Week 14: Th. 18. Apr. 2019

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, A1 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, A1 with your thesis 
text 200 words and a title. The thesis explains your ap-
proach to the site, the features that you wish to high-
light. 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 will go on an optional seminar trip to 
Khulna and Dhaka in Bangladesh during recess week. 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 yourself 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 
prices might go up. Please try to book the flights proposed (see be-
low). Alternative travel, including earlier return is possible at your 
own but please let me know. 

4. I 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). 

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 luggage 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 up 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
5:55 PM - 6:35 PM Flight to Dhaka JSR – DAC Thu, 28 
Feb
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)
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