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Abstract:  
Advection fog in the Anaga mountains has allowed us to collect at an average rate of5. 7 L/m2/day, with a maximum rate 
of 22.5 L/m2/day. The site chosen to carry out our experiment, with funding from the Government of Canary Islands, was 
Casas de 1a Cumbre, situated at an altitude of 842 meters. The research period was from May 1996 until January 1998 
and the instruments used were three standard fog collectors and an automatic meteorological station.  
 
1. INTRODUCTION  
 
The most common cloud type found in the Canary Islands is the sea of clouds (stratocumuli). These clouds form when the 
prevailing trade winds blow and the outstanding feature of this type of formation is a thermal subsidence inversion of 
about 1,200 meters above sea level. The altitude of the inversion base alters during the year: in winter it is at an altitude of 
over 1,300 m and in summer, especially in July and August, it drops to below 800 m. This variation affects the thickness 
and height of the cloud and leads to greater levels of accumulation of fog in the Anaga mountains in summer, which is 
also the driest period of the year.  
 
2 OBJECTIVES, METHODOLOGY AND INSTRUMENTS  
The overall objective was to assess the potential of the water from the sea of clouds in the Anaga region and the specific 
aims were:  

a) To quantify and compare fog water and rain water.  
b) To understand the features and dynamics of the fog.  
c) To assess the collection efficiency of a local mesh.  

The work was planned so that measurements could be taken over a two-year period. For the first three months 
measurements were made manually, but later an automatic meteorological station was installed, giving a greater volume 
of data and greater reliability of results.  
Some problems arose during our research. Firstly, the considerable wind speed at the site chosen for the experiment 
might have reduced the collection of fog water; nonetheless, the average collection is comparable, and indeed even 
superior to the results of other studies made by Cereceda and Schemenauer [1996]. Secondly, the high rate of rainfall 
(785 L/m2), the frequency of precipitation (1 in every 3 days during the period of research) and the irregularity of this 
rainfall make analysis of the fog phenomenon difficult. This difficulty led us to carry out our study at two levels: days of rain 
and fog, and days of fog alone.  
The instruments used were:  
a) Two standard fog collectors (SFC), as proposed by Schemenauer and Cereceda [1994]. These were installed as from 
1st May 1996 and placed next to each other.  
b) An EMA II/VII automatic meteorological station, installed 1st August 1996 and equipped with temperature, relative 
humidity, wind direction, wind speed and rainfall sensors. The station was equipped with two tipping buckets with a 
precision of 2.0 ml for the measurement of the fog water collected in the two SFCs. The information was recorded every 
10 minutes and was then transferred to a main computer.  
c) On 1st November 1997 a third SFC was installed at a site away from the other two in order to check whether there was 
any distortion in the measurements of the first two SFCs because of their position next to each other. In the three SFCs 
the water collected was stored in individual buckets and measured by a member of the research team.  
The meshes used were of a double-layered polypropylene, Raschel type. The first mesh, acquired in Chile, had 35% 
shade coefficient, while the second, which was bought in Tenerife, had 65% shade coefficient. The reason for using two 
different meshes in the SFCs was to gauge the efficiency of the locally acquired mesh which might be used in fog 
collectors and which would be lower in cost.  
Based on the data gathered at the meteorological station between 1st August 1996 and 31st January 1998, over 518 days 
(measurements were not taken on 31 days for various reasons: cuts in electricity supply, blockages in the troughs), we 
produced the following information:  
a) An hourly summary of the mean temperature, humidity and wind speed; also the total amount of rain and water in both 
SFCs.  
b) The time, expressed in 10-minute intervals, when there was rain and/or fog.  
c) An hourly summary of the recording every 10 minutes when there was rain and/or fog.  



d) An hourly summary of the recordings made every 10 minutes when there was only fog.  
 
2.1 Study area and meteorological features of the site  
The site chosen was Casas de la Cumbre and is located in the northeast of the island ofTenerife, at an altitude of 842 m. 
The site is located on the ridge line of the Anaga range and at the head of the Afur ravine, 4 km from the sea (Figure 1).  
 

 
 
The direction and topography of the ravine help channel the wet NW winds coming off the ocean. The instruments were 
pointed in a NNW (345°) direction and had to be mounted on top of a house in the area in order to guarantee their safety 
owing to the high cost of the equipment (US$8,400). One drawback to this location was that the steepness of the slope in 
the final stretch of the ravine (47%) and the height of the wall of the house (6 m) modified the wind flow and even affected 
the amount of water collected. The total precipitation collected from May 1996 until January 1998 was 784.2 L/m2. The 
amount collected in 1997 was 572.8 L/m2, distributed as follows:  
Winter 53% Spring 17% Summer 7% Autumn 23%  
 
The relative air humidity is high throughout the year (83%) and in summer it goes up to 93% because at this time of year 
the cloud base descends. In winter relative humidity falls as the convective condensation level ascends and the tops of 
the Anaga mountains remain fog-free. The mean annual temperature is 14.5°C, with a mean thermal range of 7 .1 °C. The 
extremes recorded during the research period were a maximum of28.4°C and a minimum of 4.4°C.  
The monthly average wind speed is 6.0 mis, there being an increase in summer up to 9.2 mls owing to the greater 
frequency of and intensity in the trade winds. According to Dorta et al. [1994], during the summer months the Azores 
Anticyclone is situated at 40~ and 35°Won 83% of days. In winter, the mean wind speed falls to 4.3 mls. The strongest 
gusts recorded on several occasions were over 30 mls. There are few periods of calm weather, only 2%. The predominant 
wind direction is clearly NNW, and this prevails on 76% of days.  
 
3. RESULTS  
 
3.1 Collection of water from rain and fog  
When comparing the total amount of rain recorded by the rain gauge with the amount of water (from both rain and fog) 
collected by the 35% shade coefficient mesh, we found that the latter had collected 4.5 times more water than the former. 
This overall result obscures very significant differences between the maximum value in summer, when the frequency of 
the sea of clouds at this altitude is much greater, and the minimum value in winter when atmospheric instability 
predominates and there is more rain than fog. Particularly noteworthy is the enormous difference in the amount of water 
collected by both sets of equipment in August 1997: 1.4 L/m2 in the rain gauge compared with 154.0 L/m2 in the SFC. 
Another fact worthy of note is the spectacular amount of water collected in the SFC in the summer of 1996 (Figure 2); 
during those particular months the trade winds were almost absolutely prevalent and the sea of clouds covered the Anaga 
mountains almost every day. On the other hand, in the summer of 1997 there were many days when there was hot, dry air 
from the Sahara.  
  



 
 
3.2 Characteristics of the fog  
There is a pronounced difference between the daytime and night-time behavior of the cloud (Figure 3). Generally 
speaking, fog clearly tends to appear at Casas de la Cumbre between 20.00 hours and 8.00 hours. There is fog at this 
time on 45% of days in the year and in summer this behavior is even more marked as fog appears on 85% of days. On 
the other hand, the hours around midday are the least suitable for fog collection because there is fog on only 10% of days.  
 

 
 
Analysis of the duration of the fog events at the site chosen does not permit us to establish a mean number of hours; 
however, we can state that short duration events (between 1 and 5 hours) are more frequent, representing 47% of the 
total (Figure 4). 
 

 
 
On the other hand, events lasting more than 20 hours are very uncommon, a mere 6%, because the sea of clouds does 
not appear around midday. So, it is the daytime behaviour of the sea of clouds that prevents the possibility of long-lasting 
fog events. The longest event was an uninterrupted 104 hours of fog, more than four days, which was recorded in 
September 1997 when 67.2 liters of water was collected in the No.1 SFC.  
 
 
 



3.3 Maximum values  
The maximum monthly amount of water collected in an SFC was in July 1996 with a total of 463 liters; even discounting 
the water collected on the rainy days, this month still constitutes the month of maximum collection with 33 8liters. The 
greatest amount collected over a 24-hour period was 22.5 L/m2 and in an hour 2.4 L/m2, this latter measurement being 
recorded along with winds of 7 m/s (Table 1). Except for November 1997, all the maximum collection times were between 
19.00 and 8.00 hours, this being the time when the fog is most prevalent in the area. The maximum amount of water 
collected in a 10-minute spell was 0.7 L/m2.  
 

 
 
3.4 Collection efficiency of the meshes  
To study the efficiency of the two different meshes used in our experiment three months were studied in detail: July, 
August and October 1997. The first two months were chosen because there was a fairly large amount of fog and little rain, 
with a mean wind speed of 11.0 and 8.8 mis, respectively, and October was selected because the mean wind speed was 
gentle. In July, the 35% and 65% meshes were placed in double layers, while in August the local 65% mesh was put up in 
a single layer.  
The amounts of water obtained in each SFC, discounting the days of rain, show that the efficiency of the local mesh 
decreases in relation to the Chilean mesh from 21 % when placed in a double layer to 27% when installed in a single layer 
(Figure 5).  
 

 
 
In order to discover whether this distortion was because the SFCs were placed next to each other, the water 
measurements for these two SFCs were compared with the data from the No.3 SFC, which was set apart and installed 
with the same mesh as the No.1 SFC. In both the months under study this screen performed better than the other two, in 



the order of 88% in July and 68% in August. This difference can be explained by the fact that the greater effect of the 
screen created by placing the two SFCs together (2 m2) reduced collection efficiency and also because the 
microtopography of the experiment site meant a better passage of fog through the No.3 SFC.  
In October there were 14 fog-only events with a mean wind speed of 4.1 m/s. The efficiency of the No.2 SFC was 20% 
less and that of the No.3 SFC 85% greater than the No.1 SFC.  
Cross-analysis of wind speed and water collection efficiency does not reveal any meaningful relationship between the two 
phenomena. Applying Pearson's coefficient to these two variables shows that there was no correlation in July (-0.005) or 
October (0.06), while in August there was a slight tendency towards a positive correlation (0.32).  
In short, it is too early to draw any final conclusions based on the information analyzed because we still do not know 
enough about the physical features of the cloud, such as the size of the drops and the number of drops per unit of volume, 
both of which are absolutely necessary in order to establish collection rates. 
 
4. CONCLUSIONS  
After 18 months of study we can state that the area of the Anaga mountains at an altitude of between 800 and 900 meters 
is a good place to collect fog water. From the data recorded between the summer of 1996 and the winter of 1998 we can 
see that it is feasible to collect water at an average rate of 6Iiters/m2/day. This performance can be doubled in summer 
when the cloud drops in altitude and this area of the Anaga mountains is totally covered by the sea of clouds. At this time 
of year fog water can be collected one every two days, especially at night, when wind speed increases slightly.  
Of the different types of mesh tested, the locally made variety always proved less efficient than the 35% shade coefficient 
variety, whether single- or double-layered. The No.3 SFC always collected the greatest amounts of water owing to the 
conditions of the place where it was installed. We can see that wind speed increased whenever there was fog, but we 
cannot establish any clear relationship between this factor and the amount of water collected until there is more 
information avail- able about and greater knowledge of the cloud structure.  
 
5. REFERENCES  
Cereceda, P. and R. Schemenauer, 1996: La niebla: recurso para el desarrollo sustentable de zonas con deficit 
hidrologico.  
Marzol, M" V. et all. (Eds.) Clima y agua: la gestion de un recurso climatico. La Laguna, 25-33.  
Dorta, P., M" V. Marzol and P. Valladares, 1993: Localisation et frequence des cellules de pression dans l' Atlantique 
Nord, 1 'Europe occidentale et Ie Nord de r Afrique (1983-1992). Publications de l’associacion Internationale de 
Climatologie, vol 6, 453-466.  
Dorta, P., 1996: Las inversiones terrnicas en Canarias. Investigaciones Geograficas, n05, 109-124.  
Marzol, M" V., P. Dorta, P. Valladares, P. Morin, J.L. Sanchez and M. Abreu, 1994: La captation de l'eau a Tenerife (lIes 
Canaries). L 'utilisation des brouillard. Publications de I :4ssociation Internationale de Cli- matologie, vol 7, 83-91.  
Marzol, M" V., P. Dorta andP. Valladares (Eds.), 1996: La captacion del agua del mar de nubes en Tenerife fe. Metodo e 
instrumental. Clima y agua: la gestion de un recurso climatico. La Laguna, 337-350.  
Schemenauer, R. And P. Cereceda, 1994: A Proposed Standard Fog Collector for Use in High-Elevation Regions. Journal 
of Applied Meteorology, vol. 33, 11,1.313-1.322.  
Valladares, P., 1996: Propuesta metodologica para el estudio del mar de nubes: el caso del aDo 1989 en 
Tenerife.Investigaciones Geograficas, no15, 99-108.  
 
 


