
CONFERENCE ON FOG AND FOG COLLECTION 247 ST. JOHN'S, CANADA, 15-20 JULY, 2001

Fog: Drinking Water for Rural Zones
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Abstract: During thirteen months, from January 2000 to January 2001, water was collected from the sea of clouds
(stratocumuli) in three areas of the Rural Park in Teno. The aim of this study was to evaluate the possibility of
obtaining water from the fog for the use of the local population. It is feasible to obtain a water production between
3 and 6 L/m2/day.

1. INTRODUCTION because of its wildlife, and is used not only by
migratory birds but also those who live in the

In the northwest and northeast of the Island of Park. In the years of drought the pools are left
Tenerife there are two rural parks where advection without water and the authorities of the Park
fog produced from stratocumulus clouds is very have to fill them up with water from a tank
frequent, which qualifies them as suitable places to mounted on a truck.
collect the liquid content from the fog by means of
meshes (Marzo I et al. 1996). c) Teno Alto. Is a plateau situated at 850 metres

altitude, which is dominated by extensive
A rural park is an extensive space where the grazing land and abandoned cultivated land. The
agricultural activities, cattle raising and fishing are important activity of stock- breeding animals
compatible with the conservation of elements of (including goats and sheep) carried out by its
natural and ecological interest, which is why it is population and the scarce covering of vegetation
necessary to conserve and protect it. The Rural Park has led to an alarming erosion in some areas. In
of Teno was created in 1994 and is situated in the this area live III people dedicated almost
North-East of Tenerife. It has a surface of 8063 Ha exclusively to the care of 996 goats, whose milk
(3.9% of the total of the Island) and 1300 people (a is utilized for the manufacture of cheeses of
density of 16 hablkm2) live there. The water destined grand quality.
for the consumption of the population originates
from the exterior of the park and it is necessary to
elevate it some 400 metres. 2. Methodology and instruments

In the Park three areas are highlighted whose The determining factors as to where to put the fog
necessity for water is of a very different nature. collector and carry out the experiment were the

relief, altitude, topography and orientation, as well as
a) The Laurisilva Forest (Prunus Lauretea the assurance that in those places there was fog in

Azoricae) on the Monte de Aguas y Pasos, with order to insure the most efficient fog water
an extension of 500 Ha, situated between 750 collection.
and 950 metres on top of three ravines (Luis,
1987), open to the humid winds of the North. The test sites chosen and the destiny of water
This Forest is maintained by the fog water all collected are:
the year and by 550 L/m2 of rain in Winter. It is a) La Cruz de Gala. This is situated in the sector at
of great biological value and a high risk of fIre the highest altitude of the Park, at 1350 m. The
during the dry and hot months of Summer. water is destined for human consumption at a

Forester's House during the Summer and to
b) Las Charcas de Erjos. These are old extractions refill the Charcas de Erjos.

of volcanic soil which, because of their
impermeable character have now been converted b) Casas de Bolico, at 1100 m. The water will be
into small basins which collect the rainwater. It used in case of fIre in the forest and for the
is an artificial moist ecosystem of great value consumption of a future dwelling-place.
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C) Teno Alto, at 850 m. The water is destined for collection from the cloudiness. Of this percentage,
the goats' drinking troughs, and to the half corresponds to rainy days and the other half to
restoration of the vegetation and regeneration of days when there is no rain, but when there is fog,
the pastures. which can be intercepted by the vegetation and by

means of the meshes. This information has been
The study is based on information with a very obtained from the automatic meteorological station
different origin: meteorological, instrumental and in Erjos using data collected between June 1996 and
people's visual observation. January 2001.

a) Two SFC's with meshes from Chile, twenty-six
fog collectors with local meshes, and five rain
gauges. ERJOS (June 1996 - January 200 1)

b) An automatic meteorological station installed in 0

Erjos, at 1010 m, equipped with sensors for Dry og and rain

temperature, relative humidity, direction and
velocity of wind and rain; in addition this was
connected to two SFC whose information was 52%
collected every ten minutes and transferred to a og
computer. The meshes used in both collectors 0

were double-layered polypropylene, Raschel Rain 1 %
type (Schemenauer & Cereceda, 1994). The
coefficient coverage of the flTst one was of 60%,
bought in Chile and the second was bought in
Tenerife. Fig. 1.- Annual percentaje of dry days, days with fog, days

with rain, days with fog and rain in Erjos.
c) During the 1999 and 2000 Summers the

Foresters who stay all the day in the vigilance
tower in case of fire in Cruz de Gala, from
where there is a magnificent view of the Park, August and September are the least efficient months
carried out visual measurement of the time to obtain fog water from the clouds at this altitude
frequency and the location of the sea of clouds. (0.5 L/m2/day) whilst March and June are those

where the largest amount of fog water can be
The working methodology was: collected (1.8 L/m2/day); in December and January
c.l) To write down hourly if the fog which protruded an average of 3.2 L/m2/day is collected but it is

over the peaks of the Park was wet fog, because derived from rainwater and fog water.
water dripped from the metallic structure of the
tower, or dry fog.

La C d G 1% ruz e aa
c.2) To write down four times per day (07 h. 14 h, 40

18 h and 22 hours) the location of the sea of 30
clouds. To achieve this five sectors were
differentiated: Teno Alto, El Palmar, Monte del 20
Agua, the North side and the South side. 10

d) A meteorological station in Cruz de Gala with 0
hourly registration of temperature and humidi 1 3 5 7 9 11 13 15 17 19 21 23 h

ty.
-Fog ... Wet Fog-Dry Fog

3 Results Fig 2.- Hourly distribution of fog in Summer in La. Cruz de Gala (Island of Tenerife).

3.1. Spatial variation and fog frequency

In the highest sector of the Park, 50% of the days of Thanks to the collaboration of the foresters it is
the year are potentially efficient for fog water known that in Summer the cloudiness protrud;s over
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the La Cruz de Gala with certain frequency from l7h the slope (n° 2, at 1.170 m), windward (nO 3, at 1160
to 21 hours but the wet fog, which deposits drops of m), and at the summit (n° 4, at 1180 m). The volume
water on the vegetation and on the meshes, is more of water collected was similar in the four fog
frequent from the sunset (7 pm) until just before collectors, around 4 litres/m2/day, although the most
sunrise (5 am); lastly, at midday 20% of the days efficient was the one installed in the lowest part of
have dry fog which does not deposit water. the valley open to the North.

On 50% of the Summer days, the sea of clouds
covers some sector of the Park of Teno during the Table 2: Water collected by the fog collectors at
morning; this frequency increases until 78% at Casas de Bolico 2
sunset. The most habitual location of this sea of L / m / day

nO 1 n° 2 n° 3 n° 4clouds at sunrise is above ~eno Al~o and the forest at January 2000 4.7* 4.6* 5.4* 4.7*
Monte de Aguas, at tnldday It covers all the February 1.2 0.9 1.3 1.4
northwest of the island and even protrudes above the March 1.5 2.1 2.1 1.3
valley of Santiago del Teide, on the south side, and April 11.5 12.7 11.5 11.8
at sunset it stays on the north side or is reduced at the May 6.2 5.0 6.4 6.2
sector of Teno Alto. July 5.9 4.8 6.2 6.2

August 0.4 0.1 0.3 0.4
September 1.4 1.0 1.6 1.5

3.2 Water Volumes October 3.1* 2.5* 3.3* 3.0*
November 2.9* 2.9* 2.9* 2.9*

I C d G 1 ti 11 . 11 d . January 2001 2.8* 2.8* 2.8* 2.8*
n ruz e a a two og co ectors were msta e , m Mean 3.8 3.5 4.0 3.8

El Pelado (1190 m) and Cruz de Gala (1340 m) a
SFC and a rain gauge. The average collection was
3.8 L/m2/day in El Pelad? and 5. 7 L/~2/~y in L~ In Teno Alto, owing to its lower altitude, the
C~ . de G~la.. The max~um ~olle~tion m Apnl efficiency of fog water collection from the
~omcides w~th.Important ramfall m thIS month, Ma.y cloudiness was greater. Three fog collectors were
IS the next m Importance when the sea of clouds IS installed and the most efficient were n° 13 (SaIto del
situated at a greater altitude and there is more Atajo at 680 m) n° 14 (La Gollada at 740 m) and n°probability of the fog reaching this place. Of the two 17 (La Majada ~t 909 meters). '
sites, the second is more suitable. '

Table 3: Water collected by the fog collectors at
Table 1: Water collected by the fog collectors at Teno Alto

La Cruz de Gala L / m2/ day
L/m2/day no 13 n° 14 n° 17

EI Pelado Cruz Gala February 2000 2.4 1.9 2.9
January 2000 3.9* 5.6* March 1.9 2.2 0.8
February 0.9 1.8 April 5.3 4.8 8.3
March 1.8 3.2 May 5.5 3.9 6.7
April 10.0 12.3 June 18.3 9.1 11.6
May 6.0 10.0 July 6.0 2.8 4.0
June 2.8* 2.8* August 7.0 4.3 0.7.
July 5.6 6.1 September 3.5 3.2 3.2
August 1.7 2.4 October 2.7* 2.8* 3.1*
September 2.5 3.4 December 5.9 8.5 10.3
October 3.1* 5.1* January 2001 6.8 10.6 10.3
November 3.6* 4.4* Mean 5.9 4.9 5.6
December --- 6.2*
January 2001 3.8 10.6
Mean 3.8 5.7

* Information needed. --- There aren't any measurements 3.3 Difference in collection between the SFC and

the 50x50 cm fog collector

In Casas de Bolico the efficiency of fog water In order to establish the relation of collection
collection has been evaluated in four different b tween the SFC and the 50 x 50 cm fog collector
topographic situations: leeward (nO 1, at 1150 m), on e ,
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both with the same mesh, two pairs of them were a) In Casas de Bolico it is proposed to construct
installed, one in La Cruz de Gala and the other in eight meshes, each one of 8 m2. With them an
Teno Alto. The data indicates that in the fIrst place average of more than 243 litres per day can be
the SFC collected 3.5 times more water than the fog obtained. The water will be collected in a tank of
collector, whilst in Teno Alto the relation was 60 m3 which is going to be constructed.
somewhat higher namely 3,9. The fundamental
differences between both places were the faster wind b) In La Cruz de Gala it is proposed to install a fog
velocity and the greater distance from the coast of La collector of 2m x 8m in order to supply water to
Cruz de Gala. Table 4 indicates this daily relation in the Forester's House. With this size of mesh 91
the month of January 2001. Litres/day is assured. Also, the section of the

base of the fIre tower which is orientated to the
North will be lined with mesh.

Table 4: Relation between the SFC and the fog collector
(SOx SO cm) in La Cruz de Gala during January 2001 c) In El Pelado, four fog collectors of 12 m2, each

.. one collecting an average of 182 litres of water a
Days SFC Collector RelatIon Ram day will be allotted to refill Las Charcas de

50x50 cm L/m2
E. '

I 9.8 3.2 3.1 Jos.
2 9.2 2.7 3.4
3 0.3 0.2 1.5 d) In Teno Alto, fog collectors of 2 m2 connected to
6 33.1 12.2 2.7 0.3 the water troughs, distributed along the habitual
7 0.3 0.3 1.0 route where the herds of goats pass, will give an
9 0.3 0.1 3.0 average of 11 litres of water a day per fog
II 2.6 1.4 1.9 0.2 collector.
12 1.2 0.3 4.0
13 20.0 5.0 4.0
14 2.3 0.8 2.9

3 5 A kn I d15 19.0 5.0 3.8 . c owe gements

16 1.2 0.3 4.0
18 0.3 0.1 3.0 I wish to thank all the personnel of the Teno Rural
19 4.1 0.9 4.6 Park for their collaboration in assessment, installa
25 33.0 11.0 3.0 0.3 tion and revision of the instruments.
26 11.0 3.0 3.7
27 42.0 13.0 3.2
28 29.0 8.0 3.6 2. REFERENCES
29 4.5 1.8 2.5
30 29.0 7.0 4.1 G b . d C . 1997 PI R .1 IT31 21.0 5.1 4.1 0 Ie,roo e ananas, : an ector ue uso Y
Total 273.2 81.4 3.2 0.8 Gestion del Parque Rural de Teno.
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