
   
 

 

 

 

 

Johanna Wickström & 

Samuel Rizk 
Handledare/ Sara Grahn, Maximilian Zinnecker 

Supervisor  

Examinator/ Anders Johansson 

Examiner 

 

 

Examensarbete inom arkitektur, avancerad nivå 30 hp 

Degree Project in Architecture, Second Level 30 credits 

24 maj 2013 
 

Desertopia 

Desertopia 

 

  



| | | THESIS PROJECT by JOHANNA WICKSTRÖM & SAMUEL RIZK | | | SUSTAINABLE DESIGN STUDIO | | | 2013 SCHOOL OF ARCHITECTURE, KTH, STOCKHOLM | | | 

#DESERTOPIA - IN SEARCH OF NEW LAND  



CHALLENGEK
Create a vision on how Egypt could expand its urban 
and rural area into the coastal desert of north west 
Egypt. Create a system that could be used world wide 
to create more farmable land.
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CHALLENGES 



The Sahara is growing southwards with 44 - 70 km a year.

GLOBAL: LAND & DESERTIFICATION K
About 70.8% of the surface of the Earth is covered by water. The re-
maining 29.2% consists of mountains, deserts, plains, plateaus etc. 
Close to 40% of the Earth’s land surface is presently used for cropland 
and pasture. 

With the enormous growth of the world population there is also a gro-
wing demand of food and so when the demand of arable land grow 
forests are in danger. Forest and especially rainforest are though extre-
mely important for our global ecosystem since they contain the highest 
amount of species and the highest (on land) production of oxygen. That 
is why deforesting is extremely dangerous. 

Desertification is the process of fertile land transforming into desert ty-
pically as a result of deforestation, drought or inappropriate agriculture. 
Today 40-41% of Earth’s land is dryland and threated by desertification. 

The Sahara is growing southwards with about 70 km a year. 1 000 000 
000 people worldwide are under different threats from further deserti-
fication. Desertification leads to less land to farm on, increasing star-
vation, involontary migration, increasing climate change & increasing 
urbanisation.
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CHALLENGES 



EGYPT: LACK OF WATER & LAND K
97% of Egypt’s population & agriculture uses only 3,7% of the area of 
the country. The rest of Egypt is desert, the main reason people don’t 
live in the desert are lack of water, lack of areable land, lack of commu-
nications and opportunities. 

Egypt has a great lack of food, water and land and the capital Cairo is 
the poorest city in the world. And it is getting worse. 

Population growth, climate change, sealevel rise, pollution, unsustaina-
ble use of resources, badly designed systems, political instability etc. 
is driving the land towards collapse. The absolutely biggest source of 
water, the Nile, is soon to be heavly affected by new dams in Sudan and 
Ethiopia. 

The Egyptian cities are very densely populated, and filled with cars that 
most people can’t afford. And since the population is growing rapidly, 
so are the informal structures at the edges of the cities, many times on 
polluted industrial ground.
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CHALLENGES 



URBAN: INFORMAL STRUCTURES K
Since only a few of the Egyptian population can afford good housing 
70% of the Egyptians are living in informal structures. Many of these 
areas are now old, established parts of the city, but on the edges, new 
areas continue to pop up, areas that lack proper sanitation systems and 
services. 
 
Furthermore the low class informal housing is also built out of one brick 
walls and concrete and not suitable for the climate. People end up 
freezing in the winter and boiling in the summer or they have to spend 
money on heating and AC.

The Egyptian cities are very densely populated, and filled with cars. 
Since the population is growing rapidly, so are the informal structures at 
the edges of the cities, many times on polluted industrial ground.

Formal and informal structures meet in the suburbs of Cairo.
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CHALLENGES 



URBAN: UNSUSTAINABLE DEVELOPMENTS I
If you want to live nicely in Egypt today, and you have the money to do 
so, new desert suburbs are popping up in the outskirts of the Nile delta.
 
This is in many ways a good idea, but it’s done in an unsustainable way. 
The design is not adapted to a desert climate, the housing density is 
very low. It’s very segregated. There is a lack of public space but many 
private shopping malls. The only way to get around in these areas is by 
car. 

The water, that is needed to make this desert dream possible, is pum-
ped up from underground aquifiers, and since it’s limited, they have to 
pump deeper and deeper for each year. This development is a disaster, 
not only for the climate, but also for the people, that are ending up in 
unfunctional structures. 

Desert settlements outside of Cairo.
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CHALLENGES 



An elevation plan by Hassan Fathy.

INSPIRATIONK
Designing completely new urban structures for millions 
of people in the hot arid climate that the desert is, we 
had to make major studies in both urban planning for 
the future and desert architecture.

We looked at old as well as new reference projects, re-
search and theories.
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THE TRADITIONAL ARABIC CITY K
The traditional arabic city contains many different elements that are 
both beautiful to the eye as well as highly functional for the indoor 
climate. The two upper pictures are from Shibam, Yemen. The city is 
placed in a very hot and dry climate and to keep the city cool it is built 
both dense and high.

Due to the narrow streets very little sunlight hit the ground and the walls 
of the building and therefore the streets and the building remain cooler.

On the down left you can see a satellite photo of Marrakech, Marocco. 
The city consists of courtyard houses and the streets are extremely 
narrow. The courtyard is a well tested principle to keep a house both 
private and cool in hot climates. You can find courtyard houses in north 
africa, in south Europe and in the middle east.

Someone who documented all the genious aspects of traditional arabic 
architecture was Hassan Fathy (1900–1989)(down right). He was before 
his time in many ways and one could say he was the first environmen-
tally conscious architect. He documented and tested traditional archi-
tecture and urban patterns in Egypt and compared to modern archi-
tecture. Then he utilized the old techniques and designed new modern 
houses with them. He reintroduced the mud brick and did detailed 
research on the difference in comfort and health in a mud house com-
pared to a concrete house.
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A CITY FOR THE FUTURE K
GARDEN CITY  (upper, left)

We have studied the garden city by Sir Ebenezer Howard. His idea of 
the Garden cities was small self-contained communities surrounded by 
industry and agriculture. When the garden city reached full population, 
a new garden city would be built close by.

THE HUNGRY CITY

Carolyn Steel’s (upper, right) research on the connections between the lay-
out of a city and how food is produced and brought to the final consu-
mer has influenced our thesis. Due to these theories we built small but 
dense settlements where the closeness to the farmland and the food is 
a major concept.

MASDAR CITY  (down, left, right)

Masdar City is a brand new urban structure, built as a suburb to Abu 
Dhabi. It aims to be zero emissions, zero carbon and zero waste. To 
achieve this they have combined high tech design and traditional arabic 
urban patterns (compare to Shibam). Masdar is a very expensive pro-
ject and only possible for very few, but it has still served as inspiration.
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MULTIFUNCTIONAL DESERT FARMING K
Desert farming has a long history. From sustainable traditional small 
scale farming of olives and dates to super big unsustainable drop irriga-
tion farms. 

Often the water that is used for the irrigation is fossile water from aqui-
fer, that is both a finite resource and it might cause the levels of dif-
ferent minerals to exceed the limits for farmable soil. Another risk with 
desert farming is that the farm drains the soil on nutrients rather than 
to increase them. We have looked into Seawater Greenhouses and the 
implementation of them in the Sahara Forest Project.

Seawater greenhouses is a great invention. With the help of natural 
winds and solar power, saltwater is desalinated and a humid cooler mi-
croclimate is created inside the greenhouse. The outcome is both food 
and desalinated water. Sahara Forest Project is the idea to combine 
seawater greenhouse with outdoor farming and a solar park. The first 
implementation is planned in Jordan. 
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#DESERTOPIA I
We have created a vision on how Egypt could expand 
its urban and rural areas into the coastal desert of north 
west Egypt as well as a vision of a residential - agricul-
tural - energy - producing - development for coastal 
desert climates, self-supporting in terms of food, water 
and a net exporter of energy. 
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THE NEW CYCLE K
The Egyptian saying Minhu Fihi, literally ”what is in it will be in it”, mea-
ning that you should use what you find in the location. 

The basic elements of our design proposal is the resources that one 
finds in the desert: the space, the sun and the earth. To this we added 
three technical solutions; fast line trains from Cairo and the Delta, solar 
plants and a system that transport seawater into the desert and convert 
it into fresh water. 

To be able to farm the dry land of the desert, nutrients has to be impor-
ted and we chose to work with organic waste from Cairo. 
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THE DEVELOPMENT K
The first step in this huge development project is to build water pipes 
from the Mediterranean southwards into the desert. At the same time 
the first new train line is built going from Cairo center into the desert. 
With a fast line train it will take about half an hour to an hour to get into 
Cairo from the development.

Communication is something that is not working very well in the over-
populated Delta region today. Because of heavy traffic, it can take seve-
ral hours to get from the west side of Cairo to the east side. By building 
fast line trains from Cairo and the delta region out into the coastal re-
gion one create accessibility to the area. And it would actually be faster 
to move from the new developments into the center of Cairo than it is 
from the existing suburbs today.

Next step is to start with the first desert-settlers, the population of the 
region, and the first seawater greenhouses to start farming and to start 
converting saltwater into freshwater both for plants and humans. 

As time goes by, more settlers can move in, more houses and seawa-
ter greenhouses are built and new urban communities are popping up 
along the train line and new train lines are built until the whole land is 
green.
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THE DEVELOPMENT OF THE REGIONS K
Our idea is that this new desert development would work as any new 
settlement in a ’new’ land (except in this case no one actually lives in 
the land from before, it really is new land). Most likely it would be the 
lower classes of the society that moved out into the desert in the begin-
ning once the infrastructure is in place to build their new lifes there.

The different urban communities along the train line would most likely 
develop in different ways and different subcultures would appear in 
each one of them. In the center of each settlement we have planned 
buildings and spaces for cultural events. 

Different functions such as big hospitals and universities get their own 
train stop. That way they are always relatively close to all urban com-
munities.

The seawater greenhouses follow smaller train lines and the fresh water 
from the seawater greenhouses follows the slope down towards to 
coast irrigating the open land farming. The farms around each urban 
community is within walking distance. Closer to the urban community 
and the train line you find seawater greenhouses and other types of 
farming that requires everyday attention, further out you find less labour 
intense farming such as dates and olives.  
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THE URBAN DEVELOPMENT K
The urban pattern in each settlement is based on three things, the 
closeness, the local climate and the traditional urban patterns of arabic 
desert cities. 

Every urban community starts growing from the train station to a maxi-
mum radius of 500 meters so that the settlers always live close to the 
public transport and to the farms outside the community. That way they 
always live close to Cairo as well as the hospital and their farm.

In this region hot and strong winds blow from the south and north. 
Especially from the south. Therefore all the streets that are leading th-
rough the city in south-north direction, are narrow and winding to break 
the wind. The east-west streets are wider to create some sight lines 
through the settlement.

Relatively broad diagonals through the community leads between the 
station and the center to the outskirts of the community and the farms.
The houses on the outskirts stand extra close to each other and gates 
are built in between them to keep out the desert sand.
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A not yet fully developed settlement. Roof tops serve as an extra space for living. Sun shades with solar cells meets the households need of electri-  
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PUBLIC LIVINGROOMS & COURTYARDS  K
Each community contains about one hundred blocks and each block contain 
about 30 family housing units, or courtyard houses. Every block has a small 
public livingroom and some greenery. For every 10 blocks there is a school and 
a bigger park planned.  Along the trainline factories are built. Each community 
inhabit between 30 000 to 50 000 when it has grown to its maximum size.

We have also taken inspiration from the traditional arabic cities where the 
homes work as closed units and the role of public space is both to connect all 
the functions of the city and to serve as a market and a public living room.

By building dense, the streets and the facades of the houses get shaded and 
keep cool. The traditional courtyard house both keeps cool in the hot desert by 
natural ventilation and secures privacy.
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LOCAL BUILDING MATERIALS K
Most of the building materials could be locally produced. We have stu-
died different kinds of earth building techniques with focus on rammed 
earth and karshif (a vernacular salt block based building technique, 
developed and found at the oasis of Siwa in west Egypt on the Libyan 
boarder). 

Both Rammed earth and karshif has an amazing longevity. They both 
can last for more than 1000 years, if protected from rain. They don’t 
need any painting and the maintenance is low. 

Thick earth walls also have the perfect thermal properties for the desert 
climate. They stay warm during cold winter nights and they keep out 
the worst heat during hot days.

Combined with the courtyard principle and good sun protection of the 
facades and roof, earth creates the perfect desert home that actually 
doesn’t need any electrical air conditioning.

Hassan Fathy and his research team found that people living in earth 
houses with natural ventilation lived up to 30 years longer than people 
living in modern concrete brick houses with air conditioning.

Traditional karshif wall, saltblocks, stone and rammed earth.   
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View from the settlement and outwards along the diagonal. View along the diagonal towards the center of the settlement and the trainline.  
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SCALES I
Because of the complexity of this project we have visua-
lized it in 8 different scales and perspectives. The pos-
ters that follow were originally 1X1 meter and are now 
out of scale. 

UNIT      1: 20

BLOCK    1: 200

URBAN    1: 1 000

RURBAN    1: 5 000

REGIONAL   1: 50 000

DEVELOPMENT  1: 250 000

EGYPT     1: 1 000 000

GLOBE        1: 80 000 000
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UNIT 1: 20* K
Private courtyard house built out of local materials.

Windows facing the street are very small while windows 
facing the courtyard can be bigger. 

In this example the first floor is the shared living space 
of the family with kitchen, dining room, reception room 
and living room. 

Upstairs you would find bedrooms and on top of that 
the roof terrace that serves as a second living room.

On the north side you can see a small shop/workshop 
owned by the family.
 

* The scale refers to this drawing as a 1X1 poster. .  
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BLOCK 1: 200* K
Broad straight streets leading from west to east and 
narrow crooked streets from south to north. Solar cells 
hang over the broader streets to generate electricity and 
reduce sunlight on the street.

These are also the only streets that cars are allowed on.

Each block has public living rooms with sun protection.
In the right down corner one can see the diagonal 
leading from the center towards the farms.

 

* The scale refers to this drawing as a 1X1 poster.   
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URBAN 1: 1 000* K
The train line is leading from south east to north west in 
the settlement on this poster. The diagonal crosses it in 
the center. 

The broad east-west streets connect to car roads on the 
outskirts of the urban community. 

Mosques, parks and schools are standing out in the ur-
ban pattern. 

In the center you find commercial and public buildings 
and working places and under the train line there are 
factories and workshops.

In the down right corner you can see a smaller train line 
coming from the seawater greenhouse connecting to 
the main fast line train for export of food. 

 

* The scale refers to this drawing as a 1X1 poster.   
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RURBAN 1: 5 000* K
The train line is leading from south east to north west in 
the picture.  

The urban community in the middle is the one that is 
most developed but the other settlements are slowly 
coming up. 
 
Around this urban community one finds both seawater 
greenhouses, open land farming and big olive and date 
plantations.

Close around the urban community there is pasture for 
the working animals. 

In the down left of the drawing one can see a solar 
plant. 
 

* The scale refers to this drawing as a 1X1 poster.   
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REGION 1: 50 000* K
The train line is leading from south east to north west in 
the picture. The urban communities follow it like pearls 
on a string.

The lines of seawater greenhouses lead from it and out 
into the desert, where they are eventually surrounded by 
green open land farming.

A new train line from east to west crosses the old one 
on its way from Alexandria to the desert. 

Where the two train lines meet there is many well deve-
loped urban communities. 

* The scale refers to this drawing as a 1X1 poster.   
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DEVELOPMENT 1: 250 000* K
Here one can see the grid of train lines, urban communi-
ties, seawater greenhouses and farms. 

The amazing thing with greenery in desert climate is that 
if it survives it contributes to more greenery. Dew is col-
lected by the plants and later the water evaporates from 
the greenery and rains down somewhere else, hopefully 
in the nearby desert where it leads to more greenery.

Once you reach the critical mass the desert disappears 
and instead you have a new living farmland. 

We are not looking at transforming the entire desert and 
therefore not destroying all of the habitat of its species. 

Also by using deserts for farming land there is a small 
chance that the forests and bush lands could be left 
intact.

* The scale refers to this drawing as a 1X1 poster.   
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EGYPT 1 : 1 000 000* K
We believe that Desertopia would create an amazing 
new and healthy life for a big part of the egyptian popu-
lation. As a side effect it might leave Cairo and the Nile 
delta less dense populated and polluted. 

Egypt is in a very difficult position in many ways today, 
politically and economically, and the physical limitations 
of the country is not helping. The population still grows 
fast and the surface on which they live and farm is de-
creasing due to higher seawater level and desertifica-
tion. 

The farms and settlements that are built in the desert 
today are not sustainable and will not be long lasting. 

Egypt has to start looking for other sources for its water, 
food and energy, as they start building into the desert. 
 

* The scale refers to this drawing as a 1X1 poster. .  
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GLOBAL 1 : 20 000 000* K
The idea of Desertopia could be implemented around 
the world in hot arid coastal areas. By transforming 
desert into farming land and even better forest or bush, 
tons and tons of carbon is bound into the new greenery.

We therefore think that the strongest legacy of this pro-
ject is to start planning new settlements holistically and 
above all to start looking into deserts and desertifica-
tion. 

By decreasing desertification and restoring desert into 
farming land or forest one can both slow down climate 
change, involuntary migration and urbanisation and 
create a more resilient world. 

If our vision worked and was implemented, coastal 
deserts around the world could be transformed into 
agricultural land and urban settlements, and the planet 
would have new productive land. 

* The scale refers to this drawing as a 1X1 poster. .  
#DESERTOPIA | | | DESERTOPIA | | | JOHANNA WICKSTRÖM & SAMUEL RIZK | | | 2013 SCHOOL OF ARCHITECTURE, KTH, STOCKHOLM | | | 


	Front-Page-Archiving-30hp
	PORTFOLIO_DIVA.pdf

