


Urban Design in the 
Context of Population 
Growth and Global 
Warming



World population

2023: 8 E09
2050: 10 E09
Net growth: 2.4 cap s-1

E09 = 109 = B = Mrd. 

Robert Ghirlando

The meaning of E09 is shown at the bottom of the screen.

B = Billion

Mrd = miliardo
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2.4 cap s-1  means that the world population is growing at the rate of one person per second







Built environment 
(weight, approx.)
2023: 1,000 Gt
Increase popul. 670 Gt
Catch up GS 1,700 Gt
2050: 3,300 Gt

Target level is 335 t cap -1           GS = Global South
1 Gt = E09 t = 1,000 Mt

Robert Ghirlando

Gt = gigatonne = 1 billion tonnes = un miliardo di tonnellate



Material consumption
Waste production 
Emissions
Energy



The built environment 
stands for approx. 50 % 
of annual world 
greenhouse gas emissions

Heat/cool: 25-28%
Grey em. bldgs:  12-14%
Grey em. infrastr. 12-16%

Robert Ghirlando

The bottom half of the slide shows how the 50% is made up.
25-28% comes from cooling and heating buildings.
12-14% comes from grey emissions from buildings
12-16% comes from grey emissions from infrastructure (roads, etc)



Mean Temperature June 2022 vs. Mean Temperature of June 
1881-1900. Basis: L-OTI (oC) vs. mean temperature anomalies. 
Created by Werner Sobek 02.Feb.2023 on Basis NASA-GISS. 

20-/40-Degree Zone
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The colours show by how much the temperature has risen or decreased from 1881-1900 to 2022.  The colours relate to the scale at the bottom right-hand corner.  E.g. yellow indicates that the temperature has gone up between 0.2 and 0.5 degrees.  The red shows a temperature rise between 2.0 to 4.0 degrees



GHG cause-and-effect-
relationship

GHG Emission Inhomogenious atmospheric warming

Droughts Decreased crop yield

Unemployment Hunger

Migration

… 

Violence

Inhomogenious oceanic warming Reduced fish harvest

Heat waves

…

… 

… … 

… 

… 

… 

… 

… 
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To explain how it works, follow this example.
Inhomogenious atmospheric warming causes drought - drought causes decreased crop yield - decreased crop yield causes unemployment and hunger - unemployment causes migration and violence, and so and so forth



GHG Emmissions in 2023

Average 5
USA 16
Germany 9
China 7
Africa < 1

In t cap-1, approx. values

Robert Ghirlando

t cap-1 means tonne per capita



Minimize

Material consumption
Waste production
Emissions
Save energy if needed
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This picture shows what are known as capsule hotels in Japan.  Basically you pay for the sleeping cubicle shown which apart from a bed has all the comforts you might require when lying on your bed.  Toilets and showers and other facilities are shared but are extremely clean and latest technology.  After all, we are in Japan.
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I think that here he is showing examples of minimalist apartments
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Warming up the urban 
area: Absorption
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This is showing the sun's rays hitting Building A along the line marked in yellow and hence heating the building through transfer of heat through the building's wall and roof.  



A B

Warming up the urban 
area: Reflection

Absorption

Robert Ghirlando

Some of the sun's rays are reflected from the wall of building A and hit the bottom of the floor between the two buildings and are absorbed.  This heats the floor between the buildings.  Typically this would  be a street.   This is why he is calling it: warming up the urban area



A B

Warming up the urban 
area: Radiation

Radiation

Blocker

Robert Ghirlando

Some of the rays are reflected upwards to the sky warming up the atmosphere, unless they are blocked by, e.g. the blocker shown in the diagram which stops rays reflected from the street.
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This shows a blocker
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A blocker which can be opened or closed
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I think that this is another type of blocker
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This and the next slides show attempts at greening cities









These 17 Natura mensura est

Robert Ghirlando

This translates to Nature is a measure





The alignment of how we 
build to future demands is 
not an architectural or an 
engineering problem.

It is a soziological 
problem.



These 18 Dein Tun berührt mein 
Sein

Votre faire touche mon être
Il tuo fare tocca il mio essere
Your doing touches my beeing
Tu obra toca mi ser
Твоё дело касается моего существа

Robert Ghirlando

The German translates Your doing touches my being
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