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Floods in Chad, August 2022

The Climate Change Threat п϶ϝжвЮϜ ϼтПϦЮϜ ϼАϝ϶в
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The Cause: Cities and Transportation Role

Carbon Emissions and Greenhouse Effect

ϞϠЂЮϜ :дϸвЮϜ!

 пТ ϣЦϝАЮϜ ШылϦЂϜ:

ÅпжϝϠвЮϜ

ÅϣКϝжЊЮϜ
ÅЬЧжЮϜ
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ϴϝжвЮϜ ϼтПϦ ϼАϝ϶в

IPCC SSPs Shared Socio-economic Pathways
labeled after a possible range of
Radiative forcingvalues 
(2.6, 4.5, 7, and 8.5 W/m2

Roofs Receives 200-900 watt/m 2
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Å дК ϣЮмϚЂв дϸвЮϜ75 % дв

дмϠϼЪЮϜ ϸтЂЪϒ пжϝϪ ϤϝϪϝЛϠжϜ пЯК

аЮϝЛЮϜ омϦЂв

Å дϸвЮϜ дЪЂт55 % дϝЪЂ дв

аЮϝЛЮϜ

Å дв ЬЦϒ дϸвЮϜ ЬПІϦ0.5 % дв

аЮϝЛЮϜ ϣϲϝЂв

Å  ϢϸтϸІ дϸвЮϜ пТ ϤϝϪϝЛϠжъϜ
 ϾтЪϼϦЮϜ

Åъмϒ ХжϦ϶Ϧ дϸвЮϜ ... Хж϶Ϧ аϪ
аЮϝЛЮϜ

Approximate Values Compiled From different sources

ϣужнϠϽЫЮϜ ϤϝϪϝЛϡжъϜ пТ дϹгЮϜ ϣгкϝЃв

Global Carbon Emissions Sources by sector

16%

Transportation  25%
Urban  17%
Intercity, International  5%
Transportation Industry 3%
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Å ϼтПϦЮϜ дв ϢϾЪϼв ϢϼмЊ

дϸвЮϜ пТ п϶ϝжвЮϜ
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п϶ϝжвЮϜ ϼтПϦЮϜ ϞϝϠЂϜ Ьмϒ пк дϸвЮϜ...

иϝтϝϲЎ Ьмϒм!!



+5°C

MODIS Thermal Image 

ϣтϼϜϼϲЮϜ ϢϼтϾϮЮϜ :пжϜϼвЛЮϜ оϼϜϼϲЮϜ ЀϝϠϦϲъϜ
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Local 
Climate change
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MODIS Thermal Image 
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Landsat 7, August 2015 11 pm

ъмϒ ϣжтϸвЮϜ пТ Ϩϸϲт оϼϜϼϲЮϜ ЀϝϠϦϲъϜ

2015

ϣтϼϜϼϲЮϜ ϢϼтϾϮЮϜ :ϣжтϸвЯЮ оϼмУЮϜ ϞϝЧЛЮϜ



5-15 %

ЬϝвϲцϜ пТ ϢϸϝтϾ

ϢмϼϺЮϜ ϣКϝЂ

ϣтϼϜϼϲЮϜ ϢϼтϾϮЮϜ :ϣжтϸвЯЮ оϼмУЮϜ ϞϝЧЛЮϜ

Å̭ϝЂвЮϜ Ьы϶ ϢϼϜϼϲЮϜ ϣϮϼϸ ЙТϼϦ

ÅϣϲϜϼЮϜ аϸК ϢϼϦТ ЬтАϦ

ÅϢмϼϺЮϜ ϣКϝЂ пТ ЬвϲЮϜ дв ϸтϾϦ
ÅϢ̭ϝЎъϜ Йв ϸтϼϠϦЮϜ двϜϾϦ

ÅЬϾϝжвЮϜм ϞϦϝЪвЮϜ ЬтПІϦ двϜϾϦ

Å ФϝАж Ϭϼϝ϶ ϢϼϜϼϲЮϜ ϤϝϮϼϸ

ϣϲϜϼЮϜ



Increased ENERGY consumption

+ 2% to 3% / 1°C

20-25°C

+3 to 6 oC UHI in Cairo 

+ 6% to 18% Energy Price of UHI

ϣтϼϜϼϲЮϜ ϢϼтϾϮЮϜ :ϣЦϝАЮϜ ШылϦЂϜ ЙТϼϦ



 ϣтϼϜϽϳЮϜ ϢϽтϿϯЮϜ ЀϝуЦ)ЌϼцϜ ϱГЂ ϢϼϜϽϲ ϣϮϼϸм ̭ϜнлЮϜ ϢϼϜϽϲ ϣϮϼϸ(



Increased
City 
temperature
compared 
to its 
Rural 
surroundings

What is Urban Heat Island



Mesurees of Urban Heat Island

ÅAir Temperature (Atmospheric UHI)

ÅSurface Temperature (Surface UHI)

ÅGround/Ground water  Temp

Where
Canopy layer urban heat islands
Exist in the layer of air where people live,  from the ground to below the tops of trees and 
roofs. 

Boundary layer urban heat islandsω 
from the rooftop and treetop level and extend up to 1.5kmfrom the surface.

Thermal 
Comfort



UHI &City Size



UHI &City Size



UHI &City Size



UHI &City Size



Anisotropic UHI, Inverted UHI, Urban Oasis



ϣтϼϜϼϲЮϜ ϢϼтϾϮЮϜ дмЪϦ ϞϝϠЂϒ

ÅϣжтϸвЮϝϠ ϤϝϪмЯвЮϜ ϾтЪϼϦм ϤϝϪϝЛϠжъϜ ϢϸϝтϾ

Å ϣжтϸвЯЮ пКϝЛІъϜ дϾϜмϦЮϜ)Ϡ ϸтЛϦ ъм пЂвІЮϜ ИϝЛІъϜ ЈϦвϦ ϣжтϸвЮϜ йϪ
Ϣ̭ϝУЪЮϜ ЀУжϠ(
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ÅпжϝϠвЮϜ ϞϠЂϠ ϣжтϸвЮϝϠ ̭ϜмлЮϜ ϣКϼЂ ЈЧж

ÅоϼІϠЮϜ АϝІжЮϜ дК ϣϮϦϝжЮϜ ϢϼϜϼϲЮϜ
ï ϤϝϠЪϼвЮϜ дК ϣϮϦϝжЮϜ ϢϼϜϼϲЮϜ

ï  дК ϣϮϦϝжЮϜ ϢϼϜϼϲЮϜпжϝϠвЮϝϠ ϣЦϝАЮϜ ШылϦЂϜ

ï ϣКϝжЊЮϜ дК ϣϮϦϝжЮϜ ϢϼϜϼϲЮϜ

ϢϼϜϽϲ ЭЦцϜ бк ЭузЮϜм ̭ϜϽЏϷЮϜ ХАϝзгЮϜ



The Urban Surface Energy Budget

ϣтϼϜϼϲЮϜ ϢϼтϾϮЮϜ дмЪϦ ϞϝϠЂϒ



ϣзтϹгЯЮ пКϝЛІъϜ дϾϜнϧЮϜ /пжϜϽгЛЮϜ ϭуЃзЮϜ

1- Increase City albedo
2-Increase Green Areas and vegetation 
3- Reduce air pollution
4- Use preamble urban morphology
5- Reduce anthropogenic heat
6- Control the city size and population
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пзϡгЮϜ пЯК

ÅтϽГЯЮ ЌϽЛϧЮϜ ϢϸϝтϾ Х
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ϣзтϹгЯЮ пКϝЛІъϜ дϾϜнϧЮϜ /пжϝϡгЮϜ днЮ ϱуϧУϦ



̭ϜϽЏϷЮϜ ХАϝзгЮϜ ̪пжϜϽгЛЮϜ ϭуЃзЮϜ
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 пЂвІЮϜAlbedo
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???
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пжϠвЮϜ РыО ...п϶ϝжвЮϜ ϼтПϦЮϜм

оϼмϼЎ пжϠвЮϝϠ пϚтϠЮϜ аЪϲϦЮϜ пТ ϣЦϝАЮϜ ШылϦЂϜ ЌтУ϶Ϧ

оϼϜϼϲЮϜ ЀϝϠϦϲъϜ ϸтϾт РттЪϦЮϜ пТ ϣЦϝАЮϜ ШылϦЂϜ

РттЪϦЮϜ пТ ϣЦϝАЮϜ ШылϦЂϜ ϸтϾт оϼϜϼϲЮϜ ЀϝϠϦϲъϜ!



ϣУтЪвЮϜ пжϝϠвЮϜ

ϣϠЮϝЂЮϜ ϣтЂвІЮϜ ϢϼϝвЛЮϜ
ϣАЯϦ϶вЮϜ пжϝϠвЮϜ

пжϠвЮϝϠ пϚтϠЮϜ аЪϲϦЮϜ ϞтЮϝЂϒ

̬пЎϝвЯЮ дтжϲЮϜ аϒ ϣвϸЧϦвЮϜ ϝтϮмЮмжЪϦЮϜ



International Conference on Passive Low-Energy Architecture PLEA 2012 , Lima, Peru

Effect of Building Form and Urban Pattern On Energy Consumption 
of Residential Buildings in Different Desert Climates
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Effect of Building Form and Urban Pattern On Energy Consumption 
of Residential Buildings in Different Desert Climates

аϝЛЮϜ дв ϣЯтмА ϢϼϦТ ϣтϼϜϼϲЮϜ ϣϲϜϼЮϜ ϝлϠ ХЧϲϦϦ ϼЊв дϸв дв   ϸтϸЛЮϜ

COMFORT ZONE Extended with Passive Techniques
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Extremely Hot

Dry Hot
Hot Humid

Cold

Extreme Cold

Comfort Zone

Bioclimatic Chart
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̭ϜϼЎ϶ЮϜ ϢϼϝвЛЮϜ атЦ ЬϪвт оϸтЯЧϦЮϜ пжϜϼвЛЮϜм оϼϝвЛвЮϜ АвжЮϜ Ьк

Does These Buildings provide

Comfort and living Quality Required
 for today�[s sophisticated users?? 


