LIGHT POLLUTION IN TENERIFE

There are no borders for light. It is only limited by the Earth's curved surface and diverse
terrain. Even though there are no artificial light sources in protected areas, such as El Teide
National Park, and even if there is no Moon in the sky, there is no guarantee that the sky is
dark. Do we really need light twenty-four hours a day, and at night, when the majority of
people are asleep? Is light really a common denominator for safety, carefreeness, ideas,

discovery, etc?

On 31 October 1988 legislation for protection of astronomical observatories was passed in La
Palma (Roques de Los Muchachos Observatory). On 22 April 1992 legislation referring to the
western part of the Tenerife was introduced; it refers to the part of the island that is seen from
La Palma. The purpose of the legislation is to minimize light pollution, and in the same time
to enable observations of the night sky from observatories, e.g. in Roques de Los Muchachos

Observatory and in El Teide National Park.

The purposes of the individual regulations are the following:

- to reduce energy consumption; indirectly also carbon dioxide, nitrogen oxides, sulphur
dioxide, and other particles in the atmosphere;

- to reduce disturbances in natural habitats due to the artificial light;

- to protect nocturnal birds;

- to protect drivers, pedestrians, and other participants in the traffic from the effects of
glare;

- to reduce glare in air traffic and in traffic on water;

- to reduce the influence of the artificial light to the neighbouring islands;

- to enable numerous professional and amateur astronomical observations;

- to protect dark sky for the next generations.'



Examples of Illumination as a Bad Practice
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Figure 1: Photographs are examples of illumination as a bad practice. (Photo: Tanja Premosa)



Figure 1, example 1: There are the avenue and two-lane road connecting Calle Radio
Africionados Street and Avenia de Los Menceyes Street in the town San Cristobal de La
Laguna. The two-lane road is illuminated with two rows of street lamps. The inner row of
lamps emits white light, and the outer lamps emit yellow light. The inner row of metal-halide
lamps emits high colour temperature light in the white part of the visible spectrum. White
light is more damaging for the environment, biodiversity, and people. Two rows of the lamps
on each side of the road are an evidence of excessive illumination. One of the reasons for that
is also the fact that the avenue connects the area Finca Espafa and university campus Campus
de Guajara. There are a lot of students during the day, but at night there is no free access to

the campus. The avenue is illuminated the whole night.

Figure 1, example 2: There is a part of the northern motorway in the photograph which was
taken in the viewpoint Mirador de Humboldt. Due to the high number of lamps in a small
area, the northern motorway, shaped like letter S is seen from the faraway areas. Excessive
illumination is not a guarantee for safety. On the contrary, it causes glare which is a
disturbance for drivers. However, an important fact is that vehicles themselves illuminate the
road, therefore one should consider to whom this excessive illumination is dedicated.
Furthermore, a part of the light reflects off the surface of the road and travels into the sky. A
part of the southern motorway is illuminated as well. Due to the proximity of the motorway to

the ocean, effect of the light on the biodiversity of the ocean cannot be neglected.

Figure 1, example 3: There is a shopping centre El Corte Ingles in Santa Cruz in the
photograph. It is an example of a good practice. There is only one board with the name of a
shopping centre placed on the facade of a building. The board is not illuminated during the
night. There are no other boards placed on the facade of the building, e.g. with names of shops

and trademarks available in the centre.

Figure 1, example 4: There is a bus stop in a village Chimiche. Chimiche is a small settlement
with less than 1000 inhabitants. On working days, buses are scheduled in the village between
5:50 am and 8:40 pm on a bus routes from Granadilla to El Polis, from Granadilla to Santa
Cruz, and from Granadilla to Giiimar (bus routes 430, 116 in 0352). The bus stop is

illuminated at night even though there is no bus scheduled in the night.



Figure 1, example 5: This photograph was taken in Tamaimo. There is a block of flats in the
figure. The building is excessively illuminated, and consequently it is seen miles around. It
looks like a mansion when it is seen from faraway. Of course, one should not forget that the

area is included in the legislation for protection the environment from light pollution.

Figure 1, example 6: In the photograph there is an advertising board in Las Americas. These
types of advertising boards can not only be found in the tourist south, but everywhere else on
the island as well. In this case, there are several imperfections considering illumination. The
board is white with black letters. Furthermore, the board itself is illuminated. The more
acceptable solution would be white letters on a black background; the effect would be better
and less light would travel into the sky. Now, the majority of the light from the board travels
into the sky; the same effect would be achieved with illumination of the board from below to
the top of the board. The best solution would be illuminating the board from top to bottom. In
that case the board would be illuminated, not the sky. Only the light reflecting from the board
would travel in to the sky. When advertising boards are placed next to the roadway, they draw

attention of the drivers and consequently affect the traffic.

Figure 1, example 7: One of the hotels in Los Cristianos. The tourist area, that includes Los
Cristianos, Las Americas, Costa de Adeje, and some other resorts, is Las Vegas in Tenerife.
There the light gives the kitschy impression not the (false) impression of safety. Everything
possible is illuminated: hotels, trees, fences, etc. What is more, white light is not an exception
in illuminating these things. Huge boards with names of the hotels are illuminated with white
light; they can be seen miles around and cause glare. Human eye is more accustomed to warm
colours. Therefore, yellow light at night is more suitable for human eyes, and it does not cause
as much glare as the white light. The lamps which emit in the blue part of the visible spectrum

are more damaging for the environment”.



Monitoring sites

Figure 2: Map of night sky brightness monitoring sites (Source: http://mapas.owje.com/12059_mapa-topografico-de-la-isla-de-tenerife-
2010.html)



There are 130 monitoring sites presented in the figure 2. The measurements were carried out
from March to May 2012, using Sky Quality Meter (SQM). The Sky Quality Meter measures
the night sky brightness in magnitude per square arc second (mag/arc sec?). The higher the
result of the measurement, the darker the sky. The lower results are a sign of a brighter sky,
and therefore the higher light pollution. In each monitoring site the night sky brightness was
measured three times in a row. Later the average result was calculated. Furthermore, in each

site additional eight measurements in all directions in the sky were carried out.

The measurements were carried out considering all the limiting factors; they were carried out
at night when there is no Moon in the sky. The latter would influence the results of the
measurements with its glow. The waning crescent Moon rises in the second part of the night.
Therefore, the measurements are carried out in the first half of the night when there is no
Moon in the sky. At the time of waxing crescent Moon, the situation is the other way around.
Furthermore, clouds also affect the results of the measurements; the light reflects from the
clouds and returns to the Earth. The measurements carried out near lamps do not present the

actual situation; in that case the brightness of a lamp is measured not the night sky brightness.

The average value of the night sky brightness in Tenerife is 19.23 mag/arc sec?. In Anaga
Landscape Park in northeast of the island, and in El Teide National Park in the central and
northwestern part of the island, the values above 20 mag/arc sec? were measured. The values
measured in the monitoring sites between the following settlements stand out: Nuenvista del
Norte, Santiago del Teide, and San Juan de La Rambla; Izafia, Teleferico del Teide, Vilaflor,
and Chio; and mountain path from Las Mercedes to San Andres. The higher values are a
result of the fact that the northwestern part of the island is included in legislation against light
pollution. The highest value measured was 21.33 mag/arc sec? in two sites in El Teide
National Park: near Montafia Roja and Llano de Ucanca. The second highest value (21.32

mag/arc sec?) was measured near a cable car for Pico del Teide.

Lower values indicate brighter sky and higher light pollution, and were measured in the area
that is not included in the legislation against the light pollution. The values lower than 17
mag/arc sec? were measured in the area of northern and southern motorway, and in the
southern tourist part of the island. The values measured in the monitoring sites between the
following settlements stand out: La Matanza and La Orotava; Radazul, San Miguel/San

Isidrio, Playa de San Juan, and Arona; and in the two most attractive beaches Los Cristianos



and Las Americas. The lowest value measured in Tenerife was 15.08 mag/arc sec?. It was
measured in Giiimar, near a town park which is illuminated at night. The proximity of the
light sources is the reason for the low values of the measurements. The second lowest value

(16.14 mag/arc sec?) was measured in Los Cristianos.



Photographs of Sky Glow in Chosen Sites in Tenerife
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Figure 3: All-sky photographs of sky glow in chosen sites in Tenerife (Photo: Tanja Premosa)
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Figure 4: Light pollution in all directions in the sky in chosen sites in Tenerife (Author of the graphs: Tanja Premoga; Cartographer: Igor Ziberna)



All-Sky photographs present sky glow at night. The following are certain conditions to be
fulfilled when taking photographs of a sky glow: night sky without clouds; no Moon in the
sky, because it would additionally illuminate the sky, therefore the photograph would not be
representative; no trees, houses or other objects near the site where a photograph is taken. Due
to the diverse terrain, it was difficult to find an appropriate site for taking a photograph. In all-
sky photographs and graphs of the night sky brightness in all sky directions, it is seen in
which direction the sky glow is the most emphasized. The higher the sky glow is, the worse
the light pollution is. The sky glow that reaches near zenith indicates a light source near the
site where the photograph is taken. The closer the light source to the monitoring site is, the
worse the light pollution. In the centre of the photograph is zenith where the proportion of the

artificial light is smaller.

All-sky photographs were taken with digital camera Canon EOS 1100D and an improvised
stand. The following settings were used: ISO sensitivity 1600, Manual mode, not using flash
mode, manual setting of exposure value (180 seconds), and manual setting of aperture to the
value {/5.6. The same settings were used in all cases; therefore the photographs can be

compared.

In the figures 3 and 4 eight sites are marked where all-sky photographs were taken and night
sky brightness was measured in all eight directions in the sky. The highest value measured in
zenith among these eight was measured near a cable car for Pico del Teide in El Teide
National Park; the value is 21.32 mag/arc sec2. The value above 21 mag/arc sec? was
measured in Buenvista del Norte as well. In these two sites the sky was the darkest; the
measured values were higher than 21 mag/arc sec? in all eight directions in the sky. In Vilaflor
a value measured was high as well; therefore the site is not heavily light polluted. The lowest
value was measured in Arico (18.85 mag/arc sec?), and is followed by Mercedes, Humboldt
and Giiimar. In the last three sites the measured values were from 19 to 20 mag/arc sec?. In

all-sky photographs it is clearly seen in which direction the sky glow is the most emphasized.

In the measuring site outside Las Mercedes (route to Anago) the sky is substantially polluted

due to the light from Santa Cruz and La Laguna, the two largest cities south and southwest



from the monitoring site. In these two directions the values of the night sky brightness were
the lowest, namely 18.64 mag/arc sec? in the direction of the south, and 19.11 mag/arc sec? in
the direction of southwest. Due to the Anaga Landscape Park and dispersed settlement, the

sky is darker in the direction of north, northeast and west.

From the viewpoint Mirador de Humboldt northern coast and city Puerto de La Cruz is seen
during the day, and illuminated northern motorway is seen at night. Due to the illuminated
motorway, the sky glow is the most emphasized in the direction from north to east. Even
though the site where a photograph was taken is not in the immediate vicinity of the
motorway, the photograph is brighter due to the traffic. Furthermore, the light that reflects
from the ocean also contributed to the night sky brightness. Also the light from Santa Cruz
and La Laguna cannot be neglected. In the direction of northwest and west, where the area is
included in the legislation against light pollution, the night sky brightness is lower. However,
the values of the night sky brightness in the mentioned directions are lower than expected,
namely 19.50 and 19.76 mag/arc sec?. The reason is illumination of the towns Puerto de la

Cruz and La Orotava in the north.

In Giiimar, the value measured in the zenith was 19.50 mag/arc sec?. Due to the lower
number of the light sources, the right side of the all sky photograph is not as illuminated as
the left one. However, it is illuminated by the reflection of the light from the ocean. In the
direction of northwest a sky glow is formed by the light from Puerto de La Cruz. In the
direction of southwest and south, the sky is illuminated by the light from Granadilla and San

Isidria. The values were below 19 mag/arc sec?.

Compared to the other sites, in Arico the sky is the brightest. The monitoring site is located
southeast from Arico. Due to the illumination of the settlement, the night sky brightness is the
highest in the direction of northwest. The sky is the brightest in the direction of Granadilla,
San Isidro, and El Medano. The highest values were measured in the direction of east, which
is in the direction of the ocean, and in the direction of northwest, that is in the direction of El

Teide National Park.



Vilaflor is the last settlement in the southern part of the island outside the El Teide National
Park. The latter is included in the area protected from light pollution. The measures against
light pollution are seen in all-sky photographs; the bottom half is brighter than the rest of the
photograph. The light from the tourist south influences the brightness of the sky. The sky is
the darkest in the direction of north because there are a few light sources. The value measured

in the direction of north was 20.87 mag/arc sec?.

Los Gigantes is one of the most attractive tourist resorts in the western part of the island.
There the tourist can see the highest cliffs, which rise from 500 to 800 metres above the sea
level. Despite the tourism, the sky is relatively dark since the area is included in the
legislation against the light pollution. In the all-sky photograph, the sky glow in the southeast
direction is seen. It is caused by the light from larger settlements in the west of the island,
namely Guia de Isora, Adeje, Los Cristianos, and Las Americas. The photograph was taken
southwest from Los Gigantes where there are no light sources. Therefore, the night sky
brightness is higher in the direction of northwest, and it is a result of the light from Los

Gigantes, and the light reflected from the ocean.

All-sky photograph was taken just outside Buenavista del Norte. The values measured were
higher than 21 mag/arc sec? in all directions in the sky. The value of the night sky brightness
in the direction of the south was 21.26 mag/arc sec?, and in the direction of the north and
northwest was 21.02 mag/arc sec?. The reason for the higher value in the direction of the
south is the Teno Massif which lessens the light intrusion from the south. The night sky
brightness in the north and northwest is a result of the light reflected from the ocean. In the
direction of east, the night sky brightness is a result of light from the cities Los Silos, and
Garachico, and in the direction of northwest the sky brightness is a result of a light from

Buenavista del Norte.



Light Pollution in all Directions in the Sky in Vilaflor and Las
Mercedes

Vilaflor Las Mercedes

Figure 5: Graphs presenting light pollution in all directions in the sky in Vilaflor and Las
Mercedes (Author: Tanja Premosa)

The graphs present light pollution in all eight directions in the sky. Lines closer to the centre

of the polar graph present lower values measured, therefore higher light pollution.

There are two examples of the light pollution in all directions in the sky in the figure 5. The
first measurements were carried out in Vilaflor, and the second were carried out in Las
Mercedes. Vilaflor is situated in the south of the island, 18 kilometres from the main tourist
resort Los Cristianos. LLas Mercedes is situated in the northwest of the island, 5 kilometres

from the second largest town San Cristobal de La Laguna, near Anaga Landscape Park.

In the graph for Vilaflor it is evident that the light pollution is the worst in the direction of
east and southwest. The best result of the measurement was in the direction of north. The
measurements were carried out in the vicinity of petrol station which was not illuminated. The
highest value, 20.87 mag/arc sec?, was measured in the direction of north, and the lowest
value, 19.45 mag/arc sec?, was measured in the direction of east. The latter value is a result of
the sky glow in the direction of east, southeast, and southwest. The value measured in the
direction of north is so high, because there is El Teide National Park and no settlements. The
night sky brightness in the direction of north is a result of light from settlements in the

northern part of the island. However, the light from the north is limited by Las Canadas



caldera and El Teide peak. Night sky brightness southeast and southwest from Vilaflor is a
result of a light from major tourist resorts, namely Adeje, Arona, Los Cristianos, and Las

Americas in the southwest, Granadila, San Miguel, and San Isidro.

The values of the night sky brightness in Las Mercedes were lower than in Vilaflor. The
measurements were carried out just outside Las Mercedes, in the direction of Anaga
Landscape Park. In all directions in the sky the values were lower than 20 mag/arc sec? The
average value of the night sky brightness in zenith was 19.64 mag/arc sec?. South from Las
Mercedes the sky is the brightest due to the light from the two major towns, namely La
Laguna and Santa Cruz. The value of the night sky brightness in the direction of south was
18.64 mag/arc sec?. In all other directions in the sky the values were higher than 19 mag/arc
sec2. The highest value was measured in the direction of north since there are not many light
sources there. However, it is important to emphasize the distance between the measuring site
and light sources; light sources causing light pollution were closer to the monitoring site in

Las Mercedes than in Vilaflor.

All-Sky Photographs of Sky Glow near El Teide peak
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Figure 6: All-sky photograph near a cable car station for El Teide peak (Photo: Tanja

Premosa)



The photograph was taken in the nearest viewpoint of the cable car to El Teide peak at a
height of 2312 metres. The sky glow would not be seen as well, if a photo was taken in the
vicinity of El Teide peak (in the car park near cable car). Due to the obstacles, the horizon
there cannot be seen well. The site where a photograph was taken is 50 kilometres from towns
Los Cristianos and Las Americas, and from 55 to 65 kilometres from towns Santa Cruz and

La Laguna. These distances are the evidence that the light cannot be limited.

In this site the second highest value was measured, that is 21.31 mag/arc sec2. This site is an
area with the darkest sky in the island. In the north, there is El Teide peak, and in the east and
west there is Las Cafiadas caldera. The darkest sky is in the direction of north and northeast.
There is at a height of 3718 metres El Teide peak, which to some extend prevents spreading
the light from north and northeast. The caldera is at the lower height than El Teide peak,
therefore the light from other directions can spread in the hinterland. A sky glow from Arico
and Granadilla is seen, and from west and northwest is seen. There are the largest settlements
in the western part of the island, namely Santiago del Teide, Los Gigantes, and Guia de Isora.
The value of the night sky brightness in the direction of a crater of a volcano was 21.30
mag/arc sec?, and in the direction of northeast the value was 21.43 mag/arc sec?. Sky glows
are higher in the eastern part of the island than in the western part. The reason for that is a
higher number of light sources in the west of the island. However, an important fact is that the
western part of the island is included in the legislation for protection against light pollution.
This is the reason for a lower number of light sources and consequently less light emitted.
These facts were all confirmed with the values of the night sky brightness. In the direction of
southeast the value that was measured was 21.17 mag/arc sec?, and in the direction of Los

Gigantes the value was 21.20 mag/arc sec?.



Figure 7: All-Sky photograph with isophotes near a cable car station for El Teide peak (Photo:
Tanja Premosa)

Isophotes are lines used to present constant light intensity. In the figure 7 the sky glow is in
all directions in the sky substantially distant from zenith. The sky glow in the direction of
southeast is the highest and closest to the zenith. The sky glow in the west is also emphasized.
The lowest sky glow is in the direction of north and northeast. In all other directions the sky

glow is not particularly emphasized.

It is estimated that in the direction of the east, the sky glow is 10 % above the horizon, and in

the direction of southwest 15 % above the horizon.



Light Pollution in Tenerife
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Figure 8: Map of light pollution in Tenerife (Cartographer: Igor Ziberna)



Areas marked with red colour are more light polluted, and areas marked with blue have a
darker sky. There are two major polluted areas; in the northeast of the island and in the
southern part, that is in the southeast and southwest of the island. The most light polluted
areas are not included in the legislation against light pollution. In these areas the measured
values were mostly lower than 19 mag/arc sec?. There are no boundaries for light. Therefore,
unsuitable illumination and excessive illumination influence the areas outside towns and
tourist resorts. The light is only limited by the Earth's curved surface and diverse terrain. The
lowest values of the night sky brightness, excluding northwestern part of the island, are in the
area of Las Cafiadas caldera. The elevation rises with the growing distance from the ocean.
The light is only limited by the caldera. Its diameter in the east-west direction is 17
kilometres, and in the north-south direction 9 kilometres. The sky glow does not form above
the caldera due to its height, but a part of the light does reach the peak. The values of the night

sky brightness within the caldera were not higher than 20.50 mag/arc sec?.

In the northeastern part of the island the highest sky glow is in the area above the following
towns: Santa Cruz de Tenerife, La Laguna de San Cristobal, and Puerto de La Cruz. That is
due to the inappropriate use of lights, and excessive illumination. Furthermore, the majority of
the population in Tenerife lives in these three towns. A part of the northern motorway, which
is not included in the legislation against light pollution, is illuminated excessively on both

sides of the road as well as all exits are illuminated.

In the southern part of the island two areas of light pollution formed. The southern part of the
island is known for its diverse tourist offer. Hotels have large advertising boards that are seen
from faraway. Furthermore, these boards are illuminated with white light which reflects and
causes more glare than yellow light. What is more, advertising boards, trees, and streets are
illuminated at night which gives a kitschy impression of the towns. Advertising boards with

white light cause glare in a large area as well.



Conclusion

According to the results of the measurements that were carried out, three areas are excessively
light polluted. These areas are in the northeast, northwest, southeast, and southwest of the
island. The most polluted area in the northeast of the island is above the two largest towns in
northeast, namely Santa Cruz and La Laguna, and above the largest town in north, that is
Puerto de La Cruz. In the year 2011 more than 45 % of the population of Tenerife lived in
Santa Cruz and in La Laguna®. The other two most polluted areas in Tenerife are in southeast
and southwest of the island. There the majority of tourist resorts are situated. The largest
towns, such as Los Cristianos, Las Americas, Costa de Adeje, and others literally invite
tourist with its glare. The majority of the inhabitants in these towns are presented by tourists;

mild climate is appropriate for tourism throughout the entire year.

Minor areas of light pollution are formed in the vicinity of northern and southern motorway,
mainly near major towns such as Santa Cruz, La Laguna, and Giiimar, as well as around

tourist areas.

The measurements confirmed that the most light polluted areas are tourist areas, and areas
where the majority of population live. The light pollution is the lowest in the areas included in
the legislation against light pollution. However, sky glows from largest towns are seen in
these areas, but the night sky brightness is not as emphasized as in areas not included in the

legislation.

The sky will be darker, when the measures against light pollution are in use in other parts of
the island as well. The darker sky will contribute to the better quality of astronomical
observations, some species will be less endangered, the influence of light on human health
will be reduced, the consumption of energy will be lowered, and what is more, our cost will
be reduced. Therefore, it is essential to answer the following questions. Do we really need to

illuminate everything? Do we illuminate things correctly? Do we need illumination all night?
Author: Tanja Premosa

Translated by Lidija Poto¢nik

'Source: http://www.iac.es/otpc

Source: http://www.titsa.com

*Source: www.temnonebo.org

*Source: http://www.gobiernodecanarias.org



Geographical coordinates

Measurements in zenith

Measurements in all directions in the sky

Measuring point X Y Altitude 1st zenith 2nd zenith 3rd zenith Average NORTH  |SOUTH EAST WEST NE NW SE SW
1|Tacoronte - around the turn 361.875,84) 3.151.415,15 490 16,35 16,90 16,83 16,69 17,19 16,85 16,66 17,07 16,84 17,47 16,69 19,49
2|0n the road between Tacoronte and Tejing 361.846,26 3.151.535,15 485 19,10 19,21 19,26 19,19 18,77 19,56 19,07 19,03 19,20 19,16 18,94 18,77
3/0n the road between Tacoronte and Tejina 362.050,63 3.152.435,35 439 18,33 18,40 18,59 18,44 19,28 17,97 17,88 18,59 18,12 17,95 18,04 17,70
4 Tagora - around the turn 363.554,77|  3.154.695,54 306 20,29 19,98 20,07 20,11 20,16 19,97 19,77 18,82 18,90 19,06 19,37 19,09
5/0n the road between Tagoro - Valle Guerra, around the turr 364.284,51| 3.154.889,24 269 18,69 18,67 18,85 18,74 19,52 18,98 19,79 19,81 19,31 19,51 20,01 19,82
6 Valle Guerra - near the church 363.994,19| 3.155.278,61 223 18,10 18,06 18,02 18,06 18,21 18,42 19,64 17,63 18,77 18,39 19,57 18,02
7|Tejina - near the health centre 365.984,95  3.157.026,83 170 17,90 18,08 17,82 17,93 18,42 17,51 17,18 17,59 18,06 17,82 17,21 17,30
8 Punta del Hidalgo - monument 371.109,43| 3.161.204,87 71 18,58 19,01 18,35 18,65 20,46 18,74 17,13 20,31 18,38 20,10 18,28 20,01
9/Roundabout before the village Bajamar 367.926,42] 3.158.692,49 65 19,50 19,47 19,51 19,49 19,34 18,72 19,28 19,72 19,11 19,97 18,78 18,75

10|Roundabout before the village Tejina 367.086,10| 3.157.468,66 151 20,41 20,40 20,39 20,40 20,35 19,18 20,04 19,90 20,58 19,59 20,02 20,02
11|Tegueste -petrol station 369.345,65 3.155.526,53 421 18,03 18,14 18,38 18,18 18,17 18,29 18,69 18,05 18,06 18,68 17,80 18,55
12|Las Canteras - petrol station 371.959,56| 3.154.857,76 574 18,89 18,79 18,82 18,83 19,20 18,49 19,14 18,79 19,14 19,03 19,26 18,63
13|Mirador de Cruz del Carmen 374.762,01] 3.156.651,64 951 20,23 20,28 20,29 20,27 20,41 19,48 20,20 20,40 20,36 20,25 19,69 19,53
14|Curvy road outside of the village El Bailaderc 383.033,78| 3.157.784,85 387 20,35 20,14 20,10 20,20 20,59 19,35 20,30 19,64 20,46 19,99 20,01 19,42
15 |El Bailadero 382.151,11) 3.158.118,48 541 20,23 20,08 20,24 20,18 20,84 19,79 20,04 20,01 20,29 20,33 20,00 19,83
16|Near the Mirador del Bailaderc 381.911,94| 3.158.449,85 669 20,45 20,34 20,30 20,36 20,41 20,04 20,32 19,20 20,41 20,07 20,16 20,14
17|Near the Mirador del Roque de los Pasos 380.373,31 3.157.757,37 777 20,62 20,45 20,61 20,56 20,58 19,99 20,49 20,46 20,43 20,61 20,64 20,41
18|Casa de la Cumbre 378.333,91| 3.157.086,95 814 20,50 20,46 20,48 20,48 20,31 19,65 20,30 19,68 20,10 20,48 19,68 20,38
19|Mirador near the Casa de la Cumbre 377.469,12] 3.156.915,25 771 20,46 20,48 20,44 20,46 20,56 20,07 20,07 19,77 19,99 20,48 20,27 19,59
20| Mirador Jardin 373.964,58| 3.155.918,16 797 20,20 20,18 20,24 20,21 20,38 18,58 20,04 19,45 20,31 20,21 19,17 19,15
21 0On the road from Anaga to Las Mercedes, before the village 373.822,45| 3.156.188,86 719 19,68 19,68 19,64 19,67 19,74 18,64 19,61 19,37 19,66 19,62 19,15 19,11
22 |Mirador de Chimague 356.978,96| 3.139.417,83 1882 20,32 20,39 20,31 20,34 19,38 19,98 20,04 20,17 19,85 20,27 20,01 20,16
23|Montafia de la Negrita 353.807,27| 3.135.219,88 2104 20,10 20,09 20,08 20,09 19,74 20,11 20,16 19,90 20,05 19,94 20,16 20,06
24 El Portillo de la Villz 347.202,64| 3.132.121,19 2075 21,06 21,08 21,03 21,06 21,11 20,98 20,15 20,75 20,72 20,91 20,99 20,75
25|Izafa 351.490,53) 3.131.652,38 2290 21,08 21,05 21,06 21,06 20,86 20,40 20,48 20,76 20,17 20,56 20,97 21,01
26 Montafia del Limon 352.826,76| 3.132.865,92 2225 21,03 20,96 20,93 20,97 20,71 20,19 20,24 20,07 20,08 20,72 20,72 20,68
27|Puerto de Izafa 353.863,05| 3.133.923,03 2226 20,88 20,93 20,93 20,91 20,31 20,71 20,75 20,65 20,11 20,52 20,75 20,68
28 0n the road from Mirador de Chipeque to Mirador de Orttiio 358.740,27 3.141.324,19 1698 20,62 20,52 20,58 20,57 20,58 20,32 20,70 20,14 20,50 20,02 20,55 20,14
29|Mirador del Pico de las Flores 363.852,82] 3.145.874,39 1262 20,03 19,93 19,94 19,97 19,75 19,17 19,12 19,43 19,44 20,03 19,41 19,45
30 La Esperanza - at the beginning of the village 365.573,56| 3.146.685,78 961 19,72 19,68 19,78 19,73 19,12 19,53 19,26 19,59 19,05 19,70 19,62 19,67
31|La Esperanza - bar Bar 365.893,76 3.147.027,11 956 17,23 17,25 17,20 17,23 17,43 17,30 17,58 17,80 17,22 17,64 17,54 17,35
32|La Esperanza - bus station 366.364,35| 3.148.029,48 883 17,56 17,59 17,24 17,46 18,38 17,78 18,68 18,36 17,91 17,92 17,79 17,87
33 Bus station on the road from the La Laguna to La Esperanza 367.584,40 3.149.255,36 753 17,72 17,58 17,69 17,66 17,81 17,17 17,35 17,70 17,00 17,63 17,54 17,11
34 /La Matanza - on the turn 358.245,50|  3.148.941,87 390 18,48 18,37 18,63 18,49 18,66 19,40 18,79 19,21 18,72 18,60 19,06 18,45
35/La Matanza - petrol station 356.819,81) 3.146.793,11 405 17,00 16,92 16,99 16,97 16,80 16,64 16,78 16,75 16,53 16,63 16,91 16,33
36 La Victortia - opposite of the car park, next to the block 355.897,16| 3.146.281,62 354 17,97 17,87 18,11 17,98 18,29 17,95 18,00 17,17 17,97 17,72 16,50 17,65
37|Santa Ursula - next to the block 354.030,42] 3.145.246,48 285 16,42 16,36 16,48 16,42 16,59 17,11 16,81 16,63 16,75 16,63 17,11 16,59
38|Cuesta de la Villa - in the car park 352.737,30]  3.144.381,07 320 17,58 17,73 17,72 17,68 18,47 17,43 17,72 17,78 18,15 17,89 17,58 17,67
39|Mirador de Humboldt 352.364,36] 3.143.160,10 320 19,83 19,85 19,83 19,84 19,85 19,40 19,88 19,72 19,86 19,76 19,84 19,51
40|La Orotava - te park in the old part of the city 350.922,94| 3.141.735,96 333 18,83 18,51 18,87 18,74 18,72 18,60 18,09 17,97 18,85 18,37 18,38 18,51
41|La Barroso - petrol station 351.834,85  3.140.045,75 656 17,80 17,25 17,53 17,53 18,99 17,18 17,53 17,01 17,61 18,53 16,68 17,62
42|Chasna - bus station 350.217,84| 3.138.740,54 839 18,83 18,80 18,79 18,81 19,05 18,87 18,25 18,20 19,47 18,58 18,37 19,21
43| Aguamansa - bus station 353.104,86] 3.138.355,25 1042 18,49 18,71 19,00 18,73 19,87 19,96 19,62 19,82 19,19 19,98 18,87 18,89
44 Mirador de Mataznos 350.495,47| 3.136.890,32 1272 20,82 20,85 20,83 20,83 20,69 20,67 20,91 20,81 20,84 20,74 20,84 20,70
45|Mirador de la Piedra de la Rosz 350.502,52] 3.135.908,69 1485 21,26 21,36 21,31 21,31 21,01 20,81 21,92 21,39 21,28 21,12 21,48 20,91
46 Ramon Caminero - in the car park 349.794,40| 3.134.693,24 1575 21,15 21,09 21,06 21,10 21,18 21,07 21,03 21,15 21,11 21,13 21,08 21,07
47 The road near the Montana Roja 346.658,76] 3.133.351,89 1816 21,42 21,29 21,28 21,33 21,27 21,30 21,26 21,29 21,27 21,29 21,35 21,44
48|San Cristobal de la Laguna - on the lawn in Finca Espzfia 372.759,77 3.149.935,47 395 18,59 18,69 18,72 18,67 17,88 18,67 18,49 18,68 18,53 18,56 18,69 18,49
49 5an Isidro - petrol station outside of the village 347.339,83) 3.105.784,94 162 18,68 18,72 18,68 18,69 17,96 18,10 18,70 17,94 18,00 17,94 18,26 18,45
50|Intersection of roads between San Isidro-El Medanc 348.290,24| 3.103.992,27 38 19,50 19,70 19,75 19,65 19,94 19,68 19,40 19,66 19,97 19,61 19,38 19,47
51|El Medano - on the beach 349.113,96 3.102.858,98 0,25 18,49 18,85 18,90 18,75 18,59 18,70 19,00 18,37 18,87 18,70 19,62 18,24
52 Intersection outside of the village El Medanc 347.836,36| 3.102.347,05 17 19,35 19,35 19,42 19,37 19,35 18,48 19,67 19,03 19,88 19,67 19,61 19,87
53|Playa de la Tejita 346.934,61 3.102.032,83 7 19,87 19,84 19,82 19,84 18,90 19,79 19,79 19,84 19,20 19,53 19,81 19,81
54 |Los Abrigos 343.793,53| 3.101.569,11 14 18,48 17,83 18,24 18,18 19,31 18,29 18,03 19,00 19,12 18,95 17,91 18,42
55/ Intersection outside of the village Los Abrigos 342.195,52) 3.102.935,56 85 20,07 20,03 20,04 20,05 20,05 19,89 20,01 19,33 20,05 20,05 20,03 19,98
56 Petrol station near the southern highway 339.853,21| 3.103.671,16 141 16,42 16,55 16,92 16,63 18,28 16,81 17,28 17,41 17,51 17,00 17,47 17,25
57|Guargacho - near the market 339.029,59| 3.101.960,26 73 18,05 19,37 19,34 18,92 18,90 18,66 18,34 18,42 17,80 19,02 19,05 18,84
58|Costa del Silencio - in the intersectior 337.554,66| 3.099.700,19 15 18,35 18,29 18,32 18,32 18,17 18,25 18,52 18,16 18,50 18,12 18,24 18,75
59/ Las Galletas - plain along the coast 336.969,82] 3.099.254,52 3 19,64 19,57 19,55 19,59 19,72 18,79 19,56 18,99 19,71 19,28 19,32 18,62
60 |In the intersection 334.708,53| 3.102.017,52 59 19,35 19,18 19,17 19,23 19,30 18,71 18,32 19,00 19,21 19,14 18,70 19,44
61/El Sobradillo - in the car park 372.035,93) 3.146.261,49 291 18,92 18,82 19,04 18,93 18,98 18,91 19,28 18,88 19,18 19,08 19,08 19,12
62 Radazul Bajo - near the block of flats 370.619,29| 3.142.473,46 30 18,09 18,06 18,02 18,06 17,48 18,20 17,41 17,28 17,14 17,61 17,07 17,00
63|Barranco Bajo - in the car park 367.105,18] 3.142.068,31 365 17,29 17,19 17,19 17,22 17,57 17,03 17,27 16,99 17,13 16,97 17,44 17,41
64 Mirador 367.288,09|  3.140.945,01 175 18,80 18,72 18,88 18,80 18,74 18,76 18,49 18,58 18,58 18,14 18,67 18,58
65| Turn near the village Igueste de Candelaria 365.891,08) 3.139.488,30 96 18,13 18,28 18,00 18,14 17,84 18,47 18,57 17,73 17,88 17,78 18,32 18,17
66 The intersection for village Araya 365.337,82| 3.138.228,15 97 18,49 18,38 18,24 18,37 18,67 19,15 18,58 18,67 18,58 18,52 18,45 18,14
67|Before the village La Hidalga 363.715,79] 3.135.546,78 176 20,38 20,36 20,33 20,36 20,41 19,82 20,29 20,15 20,26 20,36 20,33 20,23
68 La Hidalga - in the car park in front of the block block of flat: 362.904,42| 3.134.698,32 222 17,74 17,26 17,86 17,62 18,55 17,90 18,95 18,76 18,86 18,76 18,98 18,36
69|Gimar - town park 361.530,55 3.132.673,34 275 15,24 15,21 14,78 15,08 15,34 15,09 15,09 14,70 14,31 14,24 15,20 14,78
70|Pajara - in the car park 361.985,22|  3.129.365,97 493 19,75 19,36 19,38 19,50 19,47 18,06 19,29 19,43 19,83 19,09 19,40 18,23




71]El Escobonal - bus station 359.919,45 3.127.241,88 503 19,50 19,39 19,39 19,43 20,07 19,92 20,21 20,10 20,13 20,04 19,96 20,15
72 |Mirador on the road for Fasnic 359.393,00/ 3.123.451,54 399 19,10 19,24 19,36 19,23 19,47 19,45 19,30 19,44 19,42 19,20 19,42 19,22
73|Fasnia - deserted hall 358.915,82) 3.124.146,17 420 19,12 18,97 18,98 19,02 19,08 18,05 18,74 18,65 19,00 18,90 18,54 18,85
74 Los Morales - mirador in the beginning of the village 357.768,25| 3.122.439,70 383 17,48 17,46 17,51 17,48 18,74 18,40 18,86 18,40 18,80 18,42 18,75 18,39
75| The intersection between villages El Bueno and Icor-Aricc 355.559,82) 3.119.871,14 415 19,49 19,48 19,45 19,47 19,03 19,59 19,51 19,17 19,45 19,05 19,47 19,39
76 |Arico Nuevo - bus station 354.426,16| 3.117.909,49 389 18,86 18,86 18,83 18,85 18,82 18,65 18,80 18,88 18,87 18,81 18,75 18,89
77|La Cisnera - bridge 352.138,03) 3.116.174,79 530 17,54 17,51 17,47 17,51 17,47 17,69 17,71 18,38 17,33 17,18 18,20 18,07
78 El Rio - bus station 350.293,79| 3.113.904,84 456 19,13 19,10 19,10 19,11 18,96 18,93 19,01 18,93 19,04 18,96 18,95 18,87
79|Chimiche 349.634,91) 3.113.052,12 450 17,57 17,29 17,57 17,48 18,03 17,41 17,70 16,73 17,96 17,80 15,55 16,61
80 |Granadilla - in the car park 344.912,57| 3.111.304,47 667 17,36 17,58 17,38 17,44 17,58 17,68 17,76 17,68 17,64 17,68 17,59 17,30
81|Mirador de Chifiama 341.804,43) 3.109.892,65 651 18,11 18,00 17,97 18,03 17,98 17,86 17,98 17,88 18,08 17,98 17,96 18,10
82/San Miguel 340.751,81| 3.109.067,84 612 17,88 17,91 17,90 17,90 17,80 17,54 17,79 17,79 17,80 17,80 17,70 17,87
83|In the interection between San Miguel-Los Abrigos 340.550,53] 3.105.596,73 248 18,71 18,68 18,65 18,68 18,50 18,86 18,56 18,72 18,53 18,59 18,68 18,47
84San Isidro - in the car park in front the block 346.945,95| 3.106.816,21 223 17,00 16,45 16,78 16,74 16,44 16,29 15,75 16,88 16,23 16,80 16,88 17,51
85/|Bus station on the road from San Isidro to Granadillz 345.478,28] 3.109.035,74 443 20,33 20,31 20,30 20,31 20,56 19,06 20,05 19,63 20,41 20,23 19,75 20,58
86 Road to Cruz de Tea 343.309,70|  3.112.324,65 837 20,87 20,81 20,85 20,84 20,86 20,63 20,73 20,54 20,84 20,59 20,68 20,54
87|Near the hill Martela (1120 cm) 341.175,68 3.113.526,55 1124 20,28 20,24 20,38 20,30 20,46 20,59 20,39 20,25 20,36 20,33 20,45 20,22
88 Vilaflor - petrol station 338.951,52| 3.115.300,39 1380 20,61 20,46 20,74 20,60 20,87 20,77 19,45 20,36 20,64 20,66 20,14 19,52
89| Mirador 338.517,26] 3.117.315,75 1786 21,19 21,19 21,15 21,18 21,17 21,10 21,15 21,11 21,07 21,15 21,14 20,82
90| Las Lajas 336.531,82| 3.119.533,95 2109 21,26 21,29 21,28 21,28 21,34 21,34 21,26 21,16 21,27 21,33 21,23 21,14
91 /Roques de Garcia 339.995,67| 3.123.005,80 2150 20,99 21,01 21,09 21,03 21,06 21,21 21,33 21,14 21,15 21,09 21,19 21,13
92 Mirador Llano de Ucanca 339.518,98| 3.121.687,92 2019 21,36 21,29 21,34 21,33 21,27 21,31 21,11 21,13 21,08 21,13 20,99 21,04
93| The intersection between villages Vilaflor, El Teide, and Guia de Isore 335.287,79| 3.122.071,37 2038 21,23 21,08 21,07 21,13 21,12 21,01 21,12 21,01 21,10 21,26 21,11 21,13
94 El Teide - near the cable car 340.817,70| 3.126.447,83 2312 21,37 21,29 21,31 21,32 21,30 21,21 21,23 21,20 21,43 21,24 21,17 21,15
95|Mirador Minas de San José 344.104,77] 3.127.564,33 2299 21,08 21,11 21,11 21,10 21,07 21,06 20,95 21,06 21,04 21,12 21,08 20,93
96 Portillo de la Villa 346.512,26| 3.130.713,44 2134 20,37 20,35 20,33 20,35 20,51 20,52 20,31 20,29 20,30 20,31 20,17 20,33
97 Curvy road outside of the village San Andres 383.067,34] 3.156.622,74 244 20,33 19,83 19,89 20,02 20,01 20,01 20,04 19,78 20,33 19,95 19,90 20,45
98/San Andres - Playa de las Teresitas 384.226,14| 3.154.331,75 1,25 19,91 19,96 19,97 19,95 20,05 19,96 20,03 19,22 20,01 19,68 19,69 20,02
99|Mirador Narices del Teide 333.391,09) 3.124.771,68 2088 20,76 20,69 20,69 20,71 20,79 20,36 20,70 20,58 20,76 20,64 20,48 20,67
100 Mirador ob Llano de la Santidac 331.751,03| 3.126.743,09 1965 20,74 20,75 20,84 20,78 20,86 20,61 20,72 20,76 20,79 20,74 20,68 20,71
101 At the edge of the road Montafia de las Cuevitas 329.682,05| 3.128.615,60 1737 20,69 20,55 20,44 20,56 20,55 20,44 20,53 20,52 20,58 20,58 20,48 20,56
102 |Volcan de la Abeja - on the turr 326.803,50| 3.129.955,28 1449 20,68 20,48 20,34 20,50 20,47 20,37 20,44 20,57 20,46 20,60 20,32 20,61
103|Mirador near the restaurant 327.213,71] 3.124.131,07 1095 20,02 19,96 19,93 19,97 19,61 19,59 19,71 19,35 19,54 19,68 19,19 19,16
104 |The intersection for the village Chiguergue 325.305,67| 3.124.235,97 843 19,19 19,06 19,08 19,11 19,09 19,20 19,10 19,19 19,10 19,13 19,05 19,28
105|The intersection between villages Chip-Santiago del Teide-Guia de Isorz 323.608,36| 3.125.517,65 717 19,06 19,04 18,98 19,03 19,21 19,20 18,82 19,09 18,92 18,83 18,80 19,21
106 Tamaimo - in the car park 321.651,52| 3.128.666,88 610 17,31 17,36 17,24 17,30 17,46 18,02 17,24 17,55 17,61 17,49 17,63 17,25
107|Los Gigantes - mirador Archipenque 319.780,85  3.125.206,24 127 19,98 19,93 19,95 19,95 18,78 18,49 18,11 18,35 18,35 18,49 18,23 19,62
108|Banana plantation outside of the village Puerto Santiagc 320.205,71| 3.122.052,67 27 18,58 18,54 18,57 18,56 18,88 18,94 18,58 18,56 18,92 18,77 18,55 18,74
109|Alcala - in the beginning of the village 320.419,66] 3.121.467,72 21 18,58 18,46 18,53 18,52 18,65 18,67 18,41 18,50 18,45 18,42 18,62 18,69
110|Playa de San Juan - on the beach 321.886,57| 3.118.514,69 1,13 17,83 17,90 17,94 17,89 17,92 17,97 17,89 17,92 17,90 17,84 17,97 17,91
111|Road between the villages Playa de San Juan-Guia de Isora 323.720,49] 3.120.687,67 318 19,26 19,14 19,20 19,20 19,24 19,00 19,05 19,22 19,20 19,19 19,09 19,24
112|Guia de Isora - in the car park 325.833,41| 3.121.540,27 590 17,46 17,36 17,37 17,40 17,66 17,60 17,51 17,18 17,37 17,24 17,53 17,54
113|The intersection between roads Vera de Erques-Playa de San Juar 326.546,80 3.117.184,85 437 18,67 18,63 18,64 18,65 18,64 18,52 18,42 18,57 18,69 18,64 18,52 18,69
114|The intersection between roads Playa de San Juan-Adeje 323.387,86| 3.116.629,54 89 19,64 19,43 19,39 19,49 19,62 19,35 19,18 19,19 19,43 19,21 19,09 19,44
115/Iboybo - near the banana plantation 325.095,69 3.113.658,11 91 18,47 18,59 18,48 18,51 19,04 18,17 18,41 18,82 18,87 18,70 18,77 18,77
116|Adeje - comercial part of the city 329.408,23| 3.112.214,78 228 17,41 17,34 17,30 17,35 17,29 17,37 17,44 17,41 17,33 17,31 17,36 17,33
117|Los Cristianos - bus station 331.698,15 3.104.486,28 28 16,17 16,09 16,16 16,14 16,13 16,19 16,12 16,11 16,05 16,13 16,19 16,11
118|Chayofa - petrol station 334.175,54| 3.106.761,52 303 17,09 17,11 17,03 17,08 17,18 17,02 17,09 17,18 17,21 17,14 17,03 17,13
119/Arona - town park 334.483,82] 3.108.880,05 576 17,73 17,80 17,84 17,79 17,47 17,30 17,42 17,63 17,53 17,48 18,01 17,98
120 Santiago del Teide - near the cemetery 321.941,55] 3.131.023,58 915 20,10 20,16 20,19 20,15 20,30 20,45 19,86 19,72 20,27 20,29 20,13 19,55
121/Erjos - in the beginning of the village 322.799,58) 3.134.431,01 1029 21,14 21,13 21,11 21,13 21,07 21,01 21,16 21,23 21,07 21,11 21,21 21,10
122|El Tanque - near the main road 325.310,68/ 3.137.419,74 687 20,08 19,98 19,96 20,01 20,14 20,31 20,67 20,52 20,23 20,37 20,63 20,66
123]icod de los Vinos - bus station 331.435,91) 3.139.232,07 213 18,68 18,58 18,60 18,62 18,80 19,00 18,43 18,54 18,94 18,75 19,07 18,44
124 |Buenvista del Norte - plantation outside of the village 316.648,86| 3.138.621,87 116 21,09 21,04 21,03 21,05 21,02 21,26 21,19 21,11 21,10 21,02 21,21 21,02
125/ Los Silos - the beginning of the village 322.277,32] 3.139.009,90 91 19,82 19,83 19,72 19,79 19,72 19,44 19,83 19,79 19,81 19,54 19,83 19,72
126|La Perdoma - view near the main road 347.863,26| 3.140.057,48 450 18,52 18,65 18,72 18,63 19,54 18,63 18,10 18,14 18,90 18,77 18,32 18,18
127|San Vicente - mirador San Pedrc 343.786,46] 3.142.038,05 128 20,19 19,80 19,76 19,92 20,26 20,14 20,31 20,35 20,23 20,24 20,44 20,01
128/Santo Domingo -before the tunnel 336.419,68/ 3.141.366,68 169 20,73 20,69 20,71 20,71 20,69 20,70 20,81 20,72 20,69 20,71 20,79 20,70
129/La Guancha - plantation before the village 333.195,75 3.139.977,00 170 20,67 20,56 20,47 20,57 20,69 20,46 20,85 20,64 20,59 20,67 20,76 20,49
130 Garachico - on the beach 326.953,62| 3.139.937,34 2,38 20,00 19,72 19,43 19,72 19,85 20,50 19,81 19,19 19,66 19,72 20,18 20,13




