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THE URBAN HEAT ISLANDTHE URBAN HEAT ISLAND
PHENOMENON PHENOMENON       

The urban heat island, UHI, is a phenomenon that occurs in all cities. This 
phenomenon is an effect of us humans and the environments we have built. 
What happens in cities are that they re-emit the suns heat and other energies 
trapping them in this heat island.

The re-emitting happens through the pavement of the city, lack of greenery, 
roads and how the city is built and its geometry. Cities with skycrapers and 
of high density see a greater impact of the urban heat island where the wind 
flow is reduced and more heat is trapped and stored.

The UHI is worst experienced in places with a very hot climate, such as arid 
desert climate with extreme temperatures year round, like the UAE and Dubai.

It is vital to tackle the UHI effect problem, because it puts people at danger. 
Many lives are shed each year due to heat strokes, that can be reduced if 
we take this problem into consideration when we design our cities. The UHI 
effect can be reduced by simple yet effective steps.
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THE ARID DESERT CLIMATETHE ARID DESERT CLIMATE
OF THE UAEOF THE UAE

The arid desert climate (BWh) means there is an excess of evaporation over 
precipitation. This is the most extreme climate on the earth, that is typically 
bald and sandy deserts that hold little to no water and moisture.

The arid desert climate cannot be found in Europe, and is predominantly 
located around the equator-belt, spreading up above it. The affected part of 
Africa is very little populated, where on the contrary the whole affected Middle 
East hold homes to over 370 millions.

The majority of the Middle East is still sand, and big cities has grown out of 
the desert. The UAE holds several of the fastest growing cities in the world, 
including Dubai as a metropol in this part of the world.

The arid desert climate creates extreme conditions, that people have to face 
and live with. The extreme temperatures does put people at danger, and 
distrupts infrastructure and the daily life of people. Dubai is a city that has 
grown out of nothing and out of sand, which are not the best circumstances.

ARID DESERT CLIMATE (BWh) MARKED IN GREEN
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THE WORLD OFTHE WORLD OF
THE SERVANTSTHE SERVANTS

The demographics of Dubai is very special, and something not many know 
the truth about. Of the approximately 10 million peope living here, 88.5% are 
expat population, which means the native emiratis are a minority.

It is the expat population that serves the country, its growth and the tourism 
that is a big source of income. This very big part of the society are living 
in the middle-class,  to low-class circumstances. It is the great amount of 
construction workers, where 100% is expat, that suffers the most. This group 
of people are living in camps and shelters on existence minimum, money often 
sent home to their native country. Dubai takes advantage of the cheap labor 
this group of people performs.

The culture and its divisions is also something that is very specific. Being 
a very strict muslim country is nothing special in particular, but the division 
between 70% males and 30% females distrubs the whole dynamic of this 
country, and the moral and ethics. Dubai is a world of the servants, a society 
where the rich people are being served by the servants.

There are two sides 
of Dubai and its life, 
but we often only see 
one. Dubai is often 
portraited as a 

luxurious metropol with 
an extreme opulent 
architecture. It is a 
very popular tourist 
destination because 
of this. The reality is 
that a large part of 
the people living here 
are servants and live 
under very bad and 
poor circumstances.
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THE PROBLEMATICSTHE PROBLEMATICS
OF THE UAEOF THE UAE

The UAE and Dubai in particular has a very special history and 
development. The first settlement happened around 3500BC when the nomads 
inhabitet the deserts of Dubai. The nomadic lifestyle lasted for several 
thousand years, almost up until the discovery of oil in 1966.

The discovery of oil was both a blessing and a curse. Quickly after its 
discovery, Dubai started to face great influences from the west. The first thing 
to be replaced was the authentic nomadic lifestyle, by the skyscrapers. The 
money gained from the oil industry kept feeding the western development of 
the city, and with that also the increased population as the demand increased.

The western typologies and design of urban places does not relate to the arid 
desert climate and the cultural heritage of UAE. The endless strive for opulent 
luxurious architecture has contributed to unbearable UHI effects. The 
extreme formed neighborhoods and blocks have formed secondary not intended 
spaces and places that are not inhabitable or safe to move around in due to 
its created heat islands. The economic boom after the oil discovery has left a 
community screaming for help. 

THE FIRST 
SETTLEMENT

Happened around 
3500bc as the 
nomads settled in 

the desert of Dubai. 

WELCOMED 
EXPANSION

The trading market 
in Dubai allowed 

immigrants to come 
live here and work. 
Thousands of them 
arrived, and villages 

were formed. 

THE NEW WORLD

Everything changed 
when oil was 

discovered. When 
Dubai got access to

 money, they 
invested in forming 
new structures as in 

the west.

KEEPING THE 
PHASE

The oil market 
expanded Dubai 

greately, and many 
new citizens moved 
here to work in 
the oil industry.

THE METROPOLIS

Today is Dubai a 
luxurious world 
known metropolis 

that attracts 
hundereds of million 
tourists each year.

NEW STRUCTURES

When established 
and forming 

comunities, the 
nomads started to 
build with new 

materials.

SIMPLE LIFESTYLE

The people that 
made up Dubai 
enjoyed a simple 
lifestyle, not being 

aware of the western 
typologies.

RISE OF 
SKYSCRAPERS

The skyscrapers 
started to seriously 
change the whole 
city of Dubai during 

the 70s.

THE BOOM

Money was not an 
issue as the oil 
market was 

blooming, and along 
with it the tourism.
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A SOCIETY IN DANGERA SOCIETY IN DANGER
BARSHA HEIGHTSBARSHA HEIGHTS

Barsha Heights is a neighborhood located in the western part of Dubai, by the 
Palm Jumeirah. Previously named TECOM, Barsha Heights was a big business 
area that has evolved into a community of mixed use and residences.

The history of being a business community has left its traces, as this place 
has no significant vegetation and are very unpleasant for people to reside at. 
The whole block has several big empty sandy plots, that soak up the heat 
throughout the day, heating the place up further. This in combination with all 
the hardscape and extreme buildings create fatal conditions.

The central spot of Barsha Heights is a mosque, that attracts a lot of people 
every day as it is the main mosque for several neighbourhoods. The mosque 
is totally exposed to the suns heat and its rays. A big square with four 
axes are leading to- and from the mosque. A lot of movement is happening 
through this square, but it provides no shelter or safety for the people to 
protect themselves from the extreme heat. Barsha Heights is a big empty 
canvas, that has a lot of potential to be improved.
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SATTELITE IMAGE, SQUARE OF BARSHA HEIGHTS THE CENTRAL MOSQUE THE ROADS AROUND THE SQUARE

THE CLOSE CONNECTION TO THE DESERTBIG EMPTY SANDY PLOTS SURRONDING THE BUILDINGS
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THE EVAPORATING HEAT AND HUMIDITY 
FROM THE PERSIAN GULF

MAXIMUM SUN AND HEAT 
FROM THE DESERT



ROAD AXESMOSQUE RADIUS

The mosque is the most important feature of Barsha Heights and its community. Being the only mosque for several 
neighbourhoods makes thousands of people visit Barsha Heights. Being home to 25.000, and then adding all the outside visitors 
of the mosque together contributes to an immense flow of people at the square. The square is at its heaviest populated during 
the middays, for the midday prayer when the sun is at its highest and most dangerous.

Barsha Heights is also very easily accesed. It lays in direct connection to the the highway E11, Sheikh Zayed Road, that 
connects Dubai to Abu Dhabi. It is a heavily trafficed road that holds 14 lanes. This is a very wide band of hardscape that
emits heat. From the E11, a direct secondary highway is going around and to Barsha Heights. Whoever travels by public 
transport, although not as popular, also has good accesibility to Barsha Heights as it holds both a metro station and several 
bus stops.

SITE ANALYSIS13/40 LEJLA RIZVANI
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RESIDENCES
62 UNITS

HOTELS
16 UNITS

OFFICES
19 UNITS

PUBLIC SERVICE
6 UNITS

... 92% OF ALL BUILDINGS 
HAVE MIXED USE, 

RESTAURANTS AND SHOPS 
AT GROUND LEVEL
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FORMING THE NEW PATHSTRACING THE MOVEMENTTHE AXES

Barsha Heights is constructed and formed after the central square where the mosque 
is located. The main road inside the block is swirling around this square, and 
intersecting roads lead to the core. The pattern of movement is very distinctive. 
Due to the immense heat and reflection of the sunrays, very few tend to leave these 
main axes. The block would have more diverse flow of movement if the environment 
was more safe and pleasant to move around in.

The buildings surrounding the square of Barsha Heights is predominantely offices, 
restaurants and hotels, which means a very high diversity and flow of people. 
Several thousand of people are working in direct relationship to the square and the 
mosque. By tracing the movement of these people, and how they relate to the 
surrounding buildings, secondary axes were established. These secondary axes lead to 
every corner, but the main axis will always lead to the center mosque.

With the knowledge from the movement tracing, new paths are formed. They are 
based on the secondary axes by the movement of the people, and the main axis 
leading to the central core. These paths are swirled and not straight, to promote 
paths intersecting, a longer walk through the newly formed square and to favor 
social interaction. Since the new square is car-free, a new road with a turning point 
is placed in close relationship to the square and mosque, to befriend those who 
cannot walk through the square for different reasons.



NEW WAYS OF SOCIALIZINGTHE PLATFORMS

The newly formed paths at the square will create new rooms and spaces for people to inhabit and interact at. The spaces in 
between are being used as social hubs. These hubs will consist of platforms, where the intention is for people to collect and 
meet. These elevated platforms will further play with the landscape and bring in some elevation differences. An elevated spot 
often suggests a certain intention.

The platforms will create new ways of socializing, that Barsha Heights did not have. It will contribute to new people meeting, and 
bringing the community that is so big together. It will also promote people that visit the square, for example for the midday 
prayer at the mosque, to actually stay at the square and not leave. Leaving is today the only choice as Barhsa Heights provides 
no shade, shelter or opportunities for people to meet and interact.

DIAGRAM17/40 LEJLA RIZVANI
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THE BREATHINGTHE BREATHING
           ARTIFICIAL PALM            ARTIFICIAL PALM       

ELEVATION SCALE 1:60

The climate in the UAE restricts what type of vegetation that can grow there, 
due to its very hot and dry circumstances. One plant that is especially suitable 
for this climate, and that holds a very strong cultural bond to the native arab 
community is the date palm tree. The date palm tree thrives in this very hot 
climate with minmal water intake. 
Palms have always been used as a source of shelter, as their palm leaves 
block the sun, creating shade.

The breathing 
artificial palms are 
meant to blend in 

with the real palms at 
the site, creating 

a seamless 
impression.

The breathing 
artificial palm 

strives to take the 
local culture into 
consideration, as 
palms have always 
been a source of 
shelter dating back 
thousand of years. 

The breathing artificial palm consists of a weaved hollow steel structure, that 
mimics the bark of the date palm tree. The structure is light and open to 
promote airflow in and out of it. The palm leaves are hollow blocks, where 
the hot air is sucked in and released as they heat up. A pressure is 
created. 
The release of the hot air at this position, creates a low pressure of air at 
the ground, as hot air rises. While the hot air rises and the ground faces 
a low pressurization, a breeze of cooler air is created that cools down the 
ground level.

RENEWABLERENEWABLEBREEZEBREEZE

HERITAGEHERITAGE LOCAL CLIMATELOCAL CLIMATE

PLAN SCALE 1:300

STRUCTURE SECTION 1:80

ELEVATION 1:80

HOT AIR RISING

THE SUN HEATS UP THE PALM LEAVES, 
CREATING A VENTILATION WHERE THE 

HOT AIR EXITS AND EVAPORATE

GROUND LEVEL BREEZE

THE LOW PRESSURE IS CREATED AS THE 
HOT AIR RISES, CREATING A GROUND

 LEVEL BREEZE

INTERVENTIONS
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THE SOLARTHE SOLAR
         SHADES         SHADES

The location of the UAE is close to the equator, which leads to very long 
days of sunlight, and leads to the sun standing high up in the sky. At times 
during the year even reaching close to 90°. The particular angle of the sun 
that is found here contributes to minimal shading and shelter for the individuals 
living here and using the public spaces around in the city.
Various surfaces of the city absorbs maximum heat and heats up, additionally 
contributing to the UHI effect as the sun sits high.

The solar shades are 
vital to minimize the 

UHI effect 
environmentally and to 
the individual. Blocking 
the sun from heating 

up spaces will 
contribute to less 

heated up air. This in 
return creates a safer 
environment for the 
people, reducing 
thermal stress and 

possible life 
threathening heat 

strokes.

A horizontal plane of solar shading enables shade to form even during high 
angled sun, when the shade covers minimal part of the ground.
The horizontal plane blocks the sun from every angle, leaving a shade that 
moves with the sun as it runs along its own axis, always covering some part 
of the ground level.
The solar shade comes in three sizes of plane and height, to give a variety 
of shade suitable for different purposes and coverage of the ground level. 
The taller solar shades, shade a greater part of the ground, as the smaller 
solar shade shades a smaller part of the ground.

SHELTERSHELTERADAPTIVEADAPTIVE

SHADESHADE
REDUCINGREDUCING

THERMAL STRESSTHERMAL STRESS

PLAN SCALE 1:15004.25 12:30 04.25 16:0004.25 11:00
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THE HYGROSCOPIC THE HYGROSCOPIC 
               LANDSCAPE                LANDSCAPE       

The United Arab Emirates rely on their desalination plants, where their fresh 
water is extremely scarce due to the desert climate in combination with the 
high salinity of the Persian gulf. The desalination process extracts tons of salt. 
where the brine later is returned into the Persian gulf. The leftover salt that is 
extraced as a waste product from the desalination process can be taken 
advantage of, since salt is one of the most hygroscopic materials on earth. 
The salt can be implemented into structures to reduce air humidity.

Salt, in this case 
calciumchloride, CaCl2 

is hygroscopic due to 
the positive charge 
of its chemical 

components, which 
attracts the negative 
charge of atmospheric 

water.
CaCl2 can bind as 
much water as its 
own total weight, 

reducing the humidity 
to >30%, resulting in 
a cooler surrounding.

This hygroscopic landscape has important environmental, health and social 
effects. The elevated landscape promotes lingering at the place, interacting with 
people and attract people at a daily basis. 

The square of Barsha Heights is a place where people just pass by and 
never stay, and this is a social implementation that contributes to interaction 
as a result of the drier and cooler air which is more pleasant and safe to 
stay in. 

The environmental issue has to be tackled, to promote the social life at the 
site. A more pleasant environment, that is safer to stay in and does not 
cause thermal stress is the key to create an outdoor space for the people.

The modules of the hygroscopic landscape are made out of stone, limestone 
which is a vast resource in the UAE. Some of the modules have a hole 
carved into them, leaving a hollow center. This is where the CaCl2 is placed.

The CaCl2 filled hollow spaces absorbs the humidity in the air, that is always 
high in Dubai. The hygroscopic CaCl2 attracts the hot humid air, trapping it, 
releasing a cooler dried air where the humidity has decreased around 
30-40%.
This process is constant.

ECO FRIENDLYECO FRIENDLYLOCAL RESOURCELOCAL RESOURCE

UNLIMITED SUPPLYUNLIMITED SUPPLY DRIER AIRDRIER AIR

ATTRACTING MOISTURE   EVAPORATING
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TYPE CONFIGURATION PLAN SCALE 1:200

ELEVATION SCALE 1:60
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G G G

THE FOGTHE FOG
       NET       NET

The arid desert climate that is found in this part of the world is already 
specific on its own, but what makes the UAE even more exposed to the UHI 
effect is the Persian Gulf that is located there. The Persian Gulf is the 
warmest sea in the world, creating an immense evaporating effect heating up 
the air temperature a lot further. The evaporation contributes to a very high 
percentage of humidity in the air, which makes the felt UHI effect greater than 
it really is.

The fog net captures 
the humidity, which 
has many positive 

effects. It leaves the 
air drier, which in 
effect makes it feel 

cooler. This 
contributes to a more 
pleasant and safer 

environment. The fog 
net uses the local 

conditions at the site, 
capturing the natural 
north wind that always 
carries the evaporation 

from the Gulf. LOCAL CONDITIONSLOCAL CONDITIONSCONSTANTCONSTANT

CAPTURE HUMIDITYCAPTURE HUMIDITY
FEEDING FEEDING 

VEGETATIONVEGETATION

Due to the trade winds, the wind direction in Dubai is predominantly north to 
north-west. North of Dubai is also where the Persian Gulf is located, and this 
contributes to the winds carrying the evaporated heat and humidity from the 
Gulf over the city creating extreme conditions. The sea temperature of the 
Persian Gulf reaches from its lowest, around 20°C to its highest, around 
40°C. The temperature of the Gulf located next to Dubai is predominantly 
around 30°C year round. Being the warmest sea in the world, the Gulf 
contributes to none cooling effect of the environment, but the opposite. 
Heating it up a lot further. The Middle East is among the hottest, most arid 
and humid places on earth. The humidity percentage is rarely lower than 60% 
in Dubai, and even reaches up to >90%. This is due to the extreme heat of 
the Gulf evaporating.

The very hot and humid air in Dubai is full of water particles, evaporating 
from the Persian Gulf. These particles can be collected to minimize humidity 
that in return creates a cooler environment that minimizes the UHI effect. To 
capture the particles, a very fine net is used as a mesh. The wind from the 
north carries the water particles through the net, where they are collected and 
caught. The net has to be both hydrophillic and hydrophobic. To be as 
hydrophillic as possible, it has to face the wind direction at an angle. To be 
as hydrophobic as possible, the angle has to promote the gravity to
release these collected droplets.

WIND DIRECTION

WATER PARTICLES
IN THE HOT HUMID AIR
CARRIED WITH THE 

WIND

FOG WASTE RESIDUE

WATER PARTICLES
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HEAT OF THE GULF °C
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THE PROPOSALTHE PROPOSAL
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