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Building/street Descriptor Unit

Geometry Orientation Azimuth, degree

Average perimeter m

Average volume m3

Average area m2

Average height m

Average length m

Urban form indicators

Average length m

Density & 
compacness

Number of buildings/streets per unit area N m-2

Site coverage (Footprint area/ site area) %

Plot ratio (Total floor area/ site area) -

Volume/area ratio m

Entropy A measure of spreading/dispersal No unit 



Entropy is a measure of 
spreading or dispersal. 

It is used in statistical 
mechanics and in 
information theory
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Building orientation and entropy 

0
200
400
600
800

1000
1200
1400
1600

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

F
re

qu
en

cy

Building orientation

Sor. = 2.970

180
Zone 1

0

200

400

600

800

1000

1200

1400

0 10 20 30 40 50 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

F
re

qu
en

cy

Building orientation

Sor. = 3.290

180

Zone 12



Are

N
B
≥
 x

0

100

200

300

400

500

600

700

800

0 1000 2000 3000 4000 5000 6000

R² = 0.98 ± 0.08

1

10

100

1000

10000

1 10 100 1000 10000

α Area= 1.75

Building area, x

Log x

104

103

102

10

1
1        10        102 103 104

Lo
g 

N
B

Area distribution and entropy

Av. Area, m2

299
Entropy of Area

2.289

Zone 1

AreBuilding area, x

0

200

400

600

800

1000

1200

0 2000 4000 6000 8000 10000 12000

R² = 0.98 ± 0.08

1

10

100

1000

10000

1 100 10000

N
B
≥
 x

Building area, x

104

103

102

10

1
1              102 104

α Area= 1.43

Log x

Lo
g 

N
B

Av. Area, m2

311
Entropy of Area

2.658

Zone 12



0

100

200

300

400

500

600

700

800

0 100 200 300 400

R² = 0.93 ± 0.13

1

10

100

1000

10000

1 10 100 1000

α Perimeter = 2.58

Building Perimeter, x

N
B
≥
 x

Log x

104

103

102

10

1
Lo

g 
N

B
1           10          102 103

Perimeter distribution and entropy

Av. Perimeter, m 
67

Entropy of Perimeter
1.839

Zone 1

Building Perimeter, x

0

200

400

600

800

1000

1200

0 200 400 600 800

R² = 0.97 ± 0.07

1

10

100

1000

10000

1 10 100 1000

Building perimeter, x

N
B
≥
 x

104

103

102

10

1
1           10           102 103

α Perimeter = 2.13

Log x

Lo
g 

N
B

Av. Perimeter, m 

66

Entropy of Perimeter

2.032

Zone 12





0

100

200

300

400

500

600

700

800

0 20000 40000 60000 80000 100000 120000

R² = 0.95 ± 0.14

1

10

100

1000

10000

1 100 10000 1000000

N
B
≥
 x

Building volume, x

α Volume = 1.78

Log x

Lo
g 

N
B

104

103

102

10

1
1           102 104              106

Volume distribution and entropy

Av. Volume, m3

5081
Entropy of Volume

2.919

Zone 1

Building volume, x

0

200

400

600

800

1000

1200

0 50000 100000 150000 200000 250000

R² = 0.96 ± 0.11 
1

10

100

1000

10000

1 100 10000 1000000N
B
≥
 x

Building volume, x

104

103

102

10

1
1           102 104              106

α Volume = 1.41

Log x

Lo
g 

N
B

Av. Volume, m3

5415

Entropy of Volume
3.31

Zone 12



1.94 – 2.30
2.30 – 2.66
2.66 – 3.02
3.02 – 3.38
3.38 – 3.74

Entropy of area

0     0.5     1km

Entropy of perimeter

1.58 – 1.78
1.78 – 1.98
1.98 – 2.18
2.18 – 2.38 
2.38 – 2.58

Entropy and building geometry

Entropy of volume

2.37 – 2.69
2.69 – 3.01
3.01 – 3.33
3.33 – 3.65 
3.65 – 3.97

2.91 – 2.99
2.99 – 3.07
3.07 – 3.15
3.15 – 3.23
3.23 – 3.31

Entropy of height



45
2.33

Density indicators
• Street density
• Building density
• Volume/area ratio
• Site coverage %
• Plot ratio
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Hourly solar radiation simulation using CitySim

3D model of  building typologies
export in DXF or XML format as 
input data for CitySim

citysim.epfl.ch

+

Weather data (cloud 
cover, precipitation, relative humidity, wind 
speed and direction, air temperature,… )

leso.epfl.ch
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Forthcoming paper in  Building and Environment 
(N., Mohajeri, A., Gudmundsson, G. Upadhyay, D, Assouline , J. Kämpf, J.L. Scartezzini, 
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Annual solar radiation based on 
hourly simulation using CitySim
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Entropy (street dispersion) and solar potentials

On-going work at LESO-PB with J.L. Scartezzini, J. Kämpf, G. Upadhyay, D, Assouline

0,00

200,00

400,00

600,00

800,00

1000,00

1 2 3 4

R2 = 0.83

Entropy of streets

S
ol

ar
 ra

di
at

io
n



0.47

0.34

Average sky view factor
0 ≤ SVF ≤1

Sky View Factor: A measure of spatial openness
Proportion of sky visible from a given location

Average sky view factor for all building 
surfaces based on hourly simulation 
with CitySim
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Summary

1. Entropy is introduced as an new indicator for measuring dispersion of 
urban configuration that is related to PV and solar thermal collector, and 
SVF 

2. Entropy (spreading of buildings and streets) is positively correlated with 
solar potential and sky view factor, and negatively correlated with site 
coverage and plot ratiocoverage and plot ratio

3. Entropy can be used for the prediction of urban configurations in order to 
improve the solar potential  
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www.1zoom.net/Cities
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