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Abstract:  
Fog water samples collected at the highest moutainous of Cape Verde Islands ranking from 500 meters above sea 
level (Brava island and Monte Verde - S. Vincente islands) to about 1,500 meters (Corda- Santo Antao island and 
Serra Malagueta - Santiago island) through the experiments conducted from 1961 to 1993 show that the fog water can 
be a valuable source of water supplies for domestic needs and agricultural irrigation. The results indicate fog collection 
rates averaging about 10 litres/m2/day at Serra Malagueta to 25-75 litres/m2/day at Monte Verde, S. Vicente. In the 
environmental conditions of Cape Verde Islands, fog water interception combined with runoff catchment seems to be a 
possible alternative, at least at the highest altitude, to overcome the water shortage which most of time results from 
the rainfall patterns characterized by a scarce amount and irregular distribution over space and time. The paper 
concludes by discussing the results of experiments and projects proposed for Santo Antao and S. Vicente islands.  
 
I.INTRODUCTION  
Cape Verde Islands are composed often islands and five islets, scattered over an area of roughly 57,600 km2 in the 
Atlantic Ocean, 455 km west of Dakar, Senegal. The country is volcanic in origin and is a geographic extension of the 
West African Sahelian zone with a total land area of 4033 km2 and a population of about 400. Cape Verde's climatic 
conditions are characterized by low and erratic occurrence of rainfall determined by West African Inter-Tropical  
Convergence (ITC) resulting of the periodic movement of three air masses: (I) the Trade-winds from northeast which 
blow during most part of the year are fresh and humid but not rainy; (2) the Harmatan blows from the African continent 
is warm and dry and; (3) the Monsoon, responsible for the short rainy season, blows from July to October. The 
temperature for the windward and leeward islands are 24.5 C and 26 C respectively. Evapotranspiration varies with  
altitude from less than 500 mm/year to about 2,000 mm/year on the coastal zones. The annual average precipitations 
are generally less than evapotranspiration varying from less than 200 mm on the coastal areas to about 400 mm 
(mean altitude). However, on the highest altitude, because of the orography, the average precipitations can reach 
values varying from 600 mm to 1,000 mm. Also, the relative humidity increases at higher elevations from 50% to 80% 
in general correspondence to decreased temperatures.  
 
1.1 Fog Collection  
In spite of the arid conditions, the occurrence of an intense and persistent layer of fog and cloud are frequent on the 
highest altitude of mountainous islands exposed to the prevailing trade-winds of northeast. Within the foggy belt, the 
phenomenon of water dripping foliage is frequently observed (Cunha, 1964). The amount of fog water interception is a 
function of the wind speed, type and size and density of foliage, the net screen collector, and the amount of water per 
cubic meter of cloud. The peasants and small farmers store water in small containers and reservoirs from the needle-
type trees which prove to be the best collector. As a matter of fact, whereas large "leaflike" structures promote the flow 
of moisture around the surface, "needlelike" structures with diameters on the order of magnitude of the water droplets 
result in impaction and collection (Goodman, 1985). The experiments conducted with fog screen collectors give the 
following relationship between daily fog interception, precipitation, distance from the sea coast and wind speed:  
 
Fwi = 0.046Ppt - 19.66 with R = 0.81 (1)  
Fwi = 0.34D - 4093.74 with R = 0.69 (2) Fwi = 5.68WS - 112.69 with R = 0.85 (3)  
 
In which Fwi = daily fog intercepted in l/m2; Ppt = daily precipitation in mm; D = distance from the sea coast in m; WS 
= wind speed in km/hour; and R = correlation coefficient.  
 
Figure 1 shows relationship between fog water interception screen types and height above the ground for the period 
1987-1990, Figure 2 shows the relationship between amount of fog water interception and wind speed and Figure 3 
shows the relationship between amount of fog water interception and distance from the sea coast.  
In Cape Verde Islands, the tree stands such as pine trees and coffee are planted on the mountainous islands exposed 
to prevailing trade- winds. Also, the possibility of obtaining water from fog for domestic needs in rural communities has 
been shown in Bardo de Ferro, Santo Antao Islands (Boers, 1978; Sabino, 1979)where during the early years 1979-
1982, the fog/cloud water collection techniques were combined with runoff water from treated catchment area and 
then stored in reservoirs built in mortar masonry for further use. This so called technique of water harvesting is being 



very accessible by rural communities. For example, in the mountainous areas of Bra va islands according to 
Gonsalves et al. [1991] small communities collect water from leaves of a species of agave called "carrapate" Furcroea 
gigantea for multi-purpose. The leaves are used to construct open channels for drainage to special containers.  
Since 1992 numerous researchers have been conducted experiments with several collector devices in order to 
determine with a certain degree of accuracy the potential amount of water which can be intercepted aiming to solve 
the water supply problems for domestic needs and, in some rural communities, to provide water for irrigation in small 
scale. Data obtained from Cunha [1964], Boers [1977], Juvik [1988], Sabino [1990] and Carvalho [1991] seem to be 
evident to justify some investment on fog cloud water interception projects in Cape Verde Islands. The results 
obtained from 1979-1980 on Serra Malagueta, Santiago island, were so high (3294 mm) that they can only be 
compared with the those results obtained by experiments conducted on Table Mountain, located at 1067 meters, 
above sea level, on Cape, South Africa from 1954 to 1955 (Acosta 1980). Table 1 shows the results of fog water 
interception for the period of 1961- 1992 in 11m2.  
 

 
 
 
 
1.2 Conclusions and Recomendations  
In spite of the arid conditions, the mountainous islands are influenced by strong trade-winds originates in the slopes 
facing the northeast an almost permanent layer of stratocumulus. They cover this region under an intense and 
persistent layer of fog. The water interception of the little fog drop benefits the tree stands of altitude such as pine 
trees and coffee. The rainy season is too short and the amounts and distribution of the precipitation are scarce and 
irregular over space and time.  
The amounts of fog water intercepted depend upon several factors such as wind speed, distance from the sea coast, 
elevation. Height above the ground, the area of the screen holes, relative humidity, drought frequency and others 
unknown factors whose study is strongly recommended to pursue.  
Results indicate that: (1) there is a linear correlation between fog water collection and rainfall precipitation; (2) the 
average fog water intercepted during drought period range from 10 to 50 l/m2/day and; (3) the average fog water 
intercepted in most of cases is higher than the rainfall precipitation.  
The results of experiments conducted and the proposed projects for Monte Verde (S. Vicente island) and Pero Dias 
(Santo Antao island) prove that fog water inteception can be a valuable source of water supply for domestic use and 
agriculture in small scale. For example the proposed collector can yield about 1500 liters per day which are enough to 
supply water for a family.  
In certain areas, fog water collection can be combined with water harvesting systems to increase the water yield 
during the rainy season (Bardo de Ferro, Santo Antao island). Therefore, whenever it is possible, it is strongly 
recommended to combine fog/cloud water interception with water harvesting techniques to increase water yield.  
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