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European light emission

e Data acquisition and treatment
e Data analyses

e Countries comparison

e Conclusions and future work



Objectives

e Search of the parameters that define the
illumination quality based on satellite
Images.

e Study sources of light pollution and its
evolution

e Spain case analysis
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Data analyses



Comparison among
Countries

o Estimate demographic effects

1

e Use of Intensive parameters

1

 Employment of parameters as: built area,
population, power use and illumination.



Km”2 sat vs Km” 2 built

:
i
:

Portugal France Belgium Netherlan Ireland Germany Austria Rep . Czech Italy




o~
<
g
X
B
=
o
9]
S
&
ie]
L
@
—
2
o
n
(2
>
)
Q
@
3
o
>
(2]
=
El
2
c
>
=
0
o
9]
@)
e
o
£
>
Q.
9]
a

Population Density in built surface vs Saturated area

Holanda
AN

y = 776.08x + 1479.7
R% = 0.6376

/Portugal

Alemania

e

/ Austria

ltalia

Rep.Checa

B %

NS

\ Belgica

Francia

\ Reino Uni

xemburgo

4

Sat area [km”2 sat/km”2 const]




5
@)

©
c
QD
=
@)
-
o
Q)
>
)
(o o

<
=
(@)
=
—
)]
(=
=,
QD
(@)
D

.

Hulgnda

a
Alemania

Austria

Cheoquia

Beélgica

L
Francia

Km sat-dens, sin Espana

F'DI’FUQEH

Italia

a
Irlanda

Luxerr?burgu

Km? Saturated area




Km sat-densidad CLUSPLOT(x)

F'Drf'ugal

Itacfia

] HolShda

Component 2

a .
EMmMania

(=}
=
fod
-
j
o
0
-
=0
=
T
=
Lip)
[
T
=
P
=
Lip)
=
T
&

Ausi N
[
raBcia Luxemburgo

Dhenqwa

.0
elgica

Y 0.0 05 10 15 20 } 1

Kildmetros Saturados en suelo urbanizado Zomponent 1
These twio components explain 100 % of the point variabili




CLUSPLOT(x) Dendrograma

[
—
=
L
=
o
i
=
0
Q

]

Luxemburg

Alemania

Component 1 dist{x)
These two componeants explain 100 % of the point variability. helust (7, "centroid”




Test of the results
by other methods



Watts by Luminaries

Vat/Luminaria
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Watts by square meter




Area total
construida

n° de farolas

Farolas por
habitante

Farola/km”2
km~2/farola

Area
sat/persona

Area
Saturada
Porcentage

Km”~ssat/km”
2 urb

CO2 (1)

Vatios por
luminaria

IEE*
Wat/m”2

Vatios Por
persona

Espafia

2%

4700000

0.12

0.011

11%

6.9

18.27

Portugal

3%

1100000

0.10
468
0.008

0.0008

9%

3.60
5.8

111

0.510
0.051

11.31

Francia

5%

8570000

0.14
318
0.006

0.0008

9%

1.80

145

0.463
0.046

Luxen
burgo Belgica

61000 2005000

0.13
32 321
0.012 0.003
0.0006

27%
0.37 0.93
9.9
124
0.398
0.040

Holanda

13%

2500000

0.15
552
0.002

0.0003

16%

1.22
8.8

61

0.356
0.036

9.76

Irlanda

2%

401000

0.10
299
0.008

0.0008

5%

2.47
10.9

108

0.320
0.032

10.59

Reino
unido

11%

7851000

0.13
286
0.005

0.0006

15%

1.35
9.5

76

0.226
0.023

10.21

Alemania

8%

9120000

0.11
311
0.003

0.0003

8%

0.98
9.7

110

0.341
0.034

12.13

Austria
)
10000
(0]0]

0.12
284
0.004

0.0005

5%

1.27
7.5

Chequi
a

6%

30000

0.03
63
0.017

0.0005

6%

1.05
11.6

Italia
5%
90000
(0]0]

0.15

0.005

0.0008

15%

3.16
7.4



Spain analyses



Consumo en Alumbrado publico
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Consumo Alumbrado eléctrico
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Cuantas totales Madrid y Alrededores

1.90E+07

1.80E+07

1.70E+07

1.60E+07

1.50E+07

1.40E+07

1.30E+07

1.20E+07

1.10E+07

1.00E+07
1990




Resumen situacion de Espana

Crecimiento suelo artificial 27.9 % en 10 anos.
Crecimiento de la potencia instalada 39 % en 10 anos.
Crecimiento del la senal 34 % en 10 anos.

Segun los ultimos modelos de C.L. la difusion
secundaria es muy importante. Implica que el efecto
de las fuentes indirectas es mucho mas importante.

(M. AUBE 2007)



Conclusions and
future work



Conclusions

With the present data Spanish illumiation
can not be explained by demographic
causes.

There Is important evidence of excessive
waste In ltaly.

The population density in built land as
Intensive data Is the best global parameter
In order to represent the saturation of a
country.

An appropriate ilumination can be shown
In satellite images.



Future work

It IS needed further data of all the
countries considered In the study.

Extend this study to all European
countries, EEUU and Japan.

Search of an illumination model useful to
countries in development.

Discussion of hypothesis about the type of
light polluting sources.
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