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ALAN

Astronomico: la luz que afecta la vision del cielo nocturno.

Ecoldgico: La luz que modifica los patrones naturales de luz
y oscuridad.

Fase diurna |
(Luz) SRS -

Constante
hace mas de \

4.5 millones o[
de anos!! -

Fase nocturna
(“Oscuridad”)




Importancia de los patrones de luz-oscuridad
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v Influye  sobre Ia
migracion vertical de
organismos marinos.
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Night Sky Atlas: 1996 by Cinzano et al. 2001; 2006 by David Lorenz; 2016 by Falchi et al. 2016




Un factor clave...

Ecologicamente
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Otro aspecto...

Luz de vapor de sodio de
alta presion
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¢Por qué estudiar los efectosde ALAN?

Received: 13 April 2017 | Accepted: 21 September 2017

DOI: 10.1111/gcb.13927

OPINION WILEY [Kd

Why artificial light at night should be a focus for global
change research in the 21st century
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ALAN en
Ambientes
Costeros.




20 % de las costas
expuestas a ALAN

Table 1. The spatial extent of coastal light pollution

Kilometers of Percent of
Region coastline affected coastline affected

Europe 115383 543
Asia (excluding Russia) 113166 342
Africa 18589 22.1
South America 24 197 15.5
North America 64 356 1.8
Oceania 11692 79
Russia 7377 6.1
Total 354760 22.2

Notes: Values are derived from a Behrmann equal-area projected Defense

Meteorological Satellite Program Operational Line Scan nighttime lights image

from 2010 (see Figure I). Light-polluted areas of coastline were defined as those

where the pixel intensity was greater than five on an uncalibrated scale between
zero and 63. Antarctica was omitted when calculating the total % of coastline.
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ALAN vs no ALAN

o s S s e e e



ALAN: Anteced

0,25 1

0,20 A

0,15 1

0,10 A

Consumption (g/ind/day)

0,05 -

0,00 -

30 7

25

20 A

15 1

10

Growth rate (mg/ind/day)

Light

Light

Control

Control

Environmental Pollution 218 (2016) 1147-1153

¥

ELS

Environmental Pollution

EVIER journal homepage: www.elsevier.com/locate/envpol

Contents lists available at ScienceDirect

ENVIRONMENTAL
POLLUTION

Light pollution reduces activity, food consumption and growth rates in @ S

a sandy beach invertebrate™

T. Luarte ?, C.C. Bonta ¢, E.A. Silva-Rodriguez ?, P.A. Quijén ¢, C. Miranda ?, A.A. Farias © "¢,

C. Duarte >~







ALAN: Anteceden- costa de Chile

+ Control
o Light

Environmental Pollution 248 (2019) 565-573

Contents lists available at ScienceDirect

Environmental Pollution
§

el e
ELSEVIER journal homepage: www.elsevier.com/locate/envpol

Artificial light pollution at night (ALAN) disrupts the distribution and
circadian rhythm of a sandy beach isopod*® s
Cristian Duarte >, Diego Quintanilla-Ahumada ?, Cristobal Anguita ?,

Patricio H. Manriquez ¢, Stephen Widdicombe , José Pulgar ¢, )
Eduardo A. Silva-Rodriguez !, Cristian Miranda &, Karen Manriquez ", Pedro A. Quijén '

(q\
S
S
<
S
L2
©
>
S
2
S
c
=
Q
O
c
©
o
c
>
e
©
(2]
S
%
e

T.spinu

1 2 3 4 5 6 7 8 9
HT Distance from light source LT




ALAN: Antecedentes

desde la costa de
Chile




ALAN: Antecede_costa de Chile

=
I. SpIin ulosus
Environmental Pollution 248 (2019) 565-573 T
Contents lists available at ScienceDirect S C 0 n t ro I
ENVIRONMENTAL

Environmental Pollution

/l\

£ 7
ELSEVIER journal homepage: www.elsevier.com/locate/envpol

dad

Wi

Artificial light pollution at night (ALAN) disrupts the distribution and ~ ®)
circadian rhythm of a sandy beach isopod™ =
Cristian Duarte " Dle‘FO Quintanilla-Ahumada ¢, Cristobal Anguita “,

Patricio H. Manriquez Stephen Widdicombe © Jose Pulgar °, )
Eduardo A. Silva-Rodnguez Cristian Miranda £, Karen Manriquez ", Pedro A. Quijén |

)
&)
©
)

©

©
(©

O

o)
(©

O
O
| -

ol

8 12 16 20

o

Horas del dia




Probabilidad de actividad

T.spinulosus
1.0 ~— Control cll:)
—Lu2c@
| /TN
0.5-
0.0 /Z
O 4 8 12 16

Horas del dia

20

Probabilidad de actividad

Americorchestia longicornis

Control a0

A/

Luz @)

7N

Control a0

'Recuperacion a0

1.00 1

0.75 1

0.50 1

0.25 4

0.00

\,

—

o

0 S

10 15 20

*



/21N, MIILtCu U UL lIiIlUD UL oue 1 \CAV IS AN e

Chile

Environmental Pollution 244 (2019) 361-366

Contents lists available at ScienceDirect

:Q Environmental Pollution
% ‘i‘l’

ELSEVIER journal homepage: www.elsevier.com/locate/envpol

4

Endogenous cycles, activity patterns and energy expenditure of an
intertidal fish is modified by artificial light pollution at night (ALAN)*

José Pulgar **, Danae Zeballos ?, Juan Vargas ?, Marcela Aldana > ¢, Patricio Manriquez @€,
Karen Manriquez *, Pedro A. Quijén £, Stephen Widdicombe ", Cristobal Anguita ?,

’ Diego Quintanilla ?, Cristian Duarte *'

A R W

Frequency of activi

—_
£
=)
en
o
o
en
=
N
=
S
I
=
=
172]
=
1S
(o]
g
&h
>
&
o

0 2 4 6 8 10 12 14 16 18 20 22 == ALAN

Treatment

. Control

CONTROL




Science of the Total Environment 661 (2019) 543-552

Contents lists available at ScienceDirect

Total Environment

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Artificial light pollution influences behavioral and physiological traits in a ")
keystone predator species, Concholepas concholepas

updates

Patricio H. Manriquez ***, Maria Elisa Jara *°, Maria Isabel Diaz *°, Pedro A. Quijén ¢, Stephen Widdicombe ¢,
José Pulgar ¢, Karen Manriquez ¢, Diego Quintanilla-Ahumada ¢, Cristian Duarte ¢

ALAN:

Antecedente

= 4,0 1
s desde la ~.:, . I
3,0 7 J. =150 1 (a) 150 7 (b)
CO Sta d e £ E, || Pevhous T | night hours I
© 2,0 @ 10,0 1 3 T 10,0 1 *
8 % e _
[ ] ©
I e S 1,0 1 = I -
Qo 0
8 < 00 : 0,0 :
§ 00 - Darkened Lighting Darkened Lighting
Darkened Lighting Treatment

Treatment







/21N, MIILtCu U UL lIiIlUD UL oue 1 \CAV IS AN e

Chile

= Control
—— ALAN

o
o
S
B

c
[}
[}
K
o
0
| .
o
>
O

Spat plate™ h”’

J.cirratus N.scabrosus




ALAN:
Antecedentes

desde |la costa
de Chile




ALAN:
Antecedentes

desde la costa
de Chile

Control

W
o

-h
o

—
«
—
o
-
S
W
D
v
ot
-
S
o 20
‘o
<
-
-
=
o)
—
—
LY
—
—
—

»
-

% d¢

Control 1H Recuperacion  24H Recuperacion

rmmentalec
A AAAANRANNAYTNY v




Mas alla de la
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Distintas intensidades.
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Chil

Distintas intensidades de luz blanca y tiempo de exposicion.

Exposicion continua: Actividad locomotriz de Exposicion programada: Actividad Locomotriz
Orchestoidea tuberculata adulto. Orchestoidea tuberculata adulto.
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Otras medidas de
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Monitoreo Mundial de

Contaminacion Luminica

GLOW - Global artificial Light Ocean netWork

The Global artificial Light Ocean NetWork (GLOW) 1s a collaborative network of scientists
studying the potential effects of artificial light at night (ALAN) on coastal assemblages colonizing
artificial structures. GLOW is conducting surveys to quantify the intensity and quality of night
lightings and their effects on the abundance of intertidal algae and invertebrates.



Medidas de
mitigacion (Longcore
et al., 2017)
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Medidas de mitigacion
(Longcore et al., 2017)

 Manejar la direccion luz

Figure 22. The more focused light can be on its target, the less it will affect other species.
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Tener una buena
norma que regule
la emision.

REPUBLICA DE CHILE
Ministerio del Medio
Ambiente

Folio N° 4111

ESTABLECE NORMA DE EMISION DE
LUMINOSIDAD ARTIFICIAL GENERADA POR
ALUMBRADOS DE EXTERIORES, ELABORADA
A PARTIR DE LA REVISION DEL DECRETO
SUPREMO N°43, DE 2012, DEL MINISTERIO
DEL MEDIO AMBIENTE.
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