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Abstract:  
Acute water shortages are experienced regularly in many parts of South Africa where surface or underground water 
resources are inadequate and where communities do not have access to a water reticulation network. It is thus of the 
greatest importance to identify other sources of water in these regions. In view of the successful harvesting of fog in 
Chile, Ecuador and Peru, it was decided to research the feasibility of using a similar technique in South Africa. This 
paper describes the pilot project which was launched in 1994. Four sites on the Eastern Escarpment of South Africa 
were used as experimental sites. Their elevations range from 1 300m to 1 900m. Both rainfall and fog deposition were 
collected on small 1m2 collectors. Various materials were tested for their water collection efficiency. Yields obtained at 
least two of these sites exceeded 10 litres/day. It is evident that these high collection rates at the higher elevation 
sites, warrant development and a prototype water collecting system is to be erected in the near future. 
 
1. INTRODUCTION 
South Africa is essentially an arid country. The driest part is the West Coast region where semi- desert conditions 
prevail. However, acute water shortages are also experienced regularly in many other parts of South Africa where 
surface or underground resources are inadequate and where communities do not have access to a water reticulation 
network. Since the lack of adequate supplies of potable water is a major factor constraining the socio-economic 
development of many rural communities, it seems evident that better use should be made of existing and under- 
utilized water resource. In view of the success achieved with the harvesting of fog water in Chile [Cereceda et ai., 
1993, Schemenauer et al., 1988, 1994], it was decided to investigate the feasibility of initiating a similar system in 
South Africa. The project was started in 1994/95 by researchers from the University of the North and the University of 
Pretoria. 
The research project includes the following aspects: The determination of spatial and temporal fog patterns in South 
Africa; a pilot project - entailing the erection of small pilot fog collectors and measuring the resultant water yields; 
identification of areas with high fog water potential; evaluating the need for supplementary water sources at 
community level; designing an efficient fog collecting system; and assessing the feasibility of implementing a fog water 
collection system. If the project is found to be feasible, project implementation will follow. The results of the pilot 
project are described below. 
 
2. STUDY AREA AND METHODOLOGY  
 
2.1 Identification of experimental sites 
All available data regarding fog incidence in South Africa were collected and used to compile a fog map of the country. 
Although such a map does not give an accurate and detailed picture of fog occurrence, it does give some indication of 
where fog incidence is high. Two main foggy zones were identified, namely, the West Coast littoral and the mountains 
of Cape, Mpumalanga and the Northern Province of South Africa. The study was thus confined to these areas. 
The principal criteria used for the selection of suitable locations were fog frequency, accessibility and security. A total 
of nine sites were selected for the erection of pilot collectors - four along the West Coast, one in the Cape mountains 
and four in the mountainous regions of the Transvaal escarpment. This paper addresses only the latter. 
Two of the four sites, namely Woodbush and Medingen, are located within privately owned plantations. The third site, 
Hanglip, is located on the crest of the Soutpansberg in an area which presently belongs to the South African Defense 
Force. The fourth site is near Sabie in Mpumalanga and is within a nature reserve. The latter site is considerably 
further south than the others. The altitude of the four sites are Woodbush, 1 903; Hanglip, 1 719m; Medingen, 1 302m 
and Sabie, 1 400m. 
 
2.2 Structure of collectors 
Each collector comprised a 1m2 polypropylene mesh screen, which is attached to a metal frame and mounted at a 
height of 1m above the ground. A PVC gutter is attached to the bottom of the screen. During wet conditions, the fog 
and rain droplets deposited on the screen are collected in the gutter, from where the water is channeled to a tipping 
bucket rain gauge. This is connected to a data logger which records water yields on a continuous basis. A separate 
rain gauge, also connected to a data logger, was erected at most of the sites. 



More than one collector was erected at certain sites. These were used to compare the efficiency of different collecting 
materials and the effect of raising the height of the collector. 
Due to numerous logistical problems, the data set is incomplete. Nevertheless, information is available for short 
periods between August 1994 and October 1997. Since the most complete data set was obtained for Woodbush, most 
of the discussion below pertains to that site. 
 
3. RESULTS 
 
3.1 Characteristics of wet events 
 
It must be pointed out that the water collected is a combination of both rainfall and fog deposition. A wet event is thus 
defined as a day on which water (from rain or fog) was deposited on the collector. 
Water was collected on 243 days out of the 455 day data set for Woodbush. Although most of the water was collected 
during the rainy summer months, considerable volumes were recorded during winter. During October 1995, for 
instance, no rain was recorded, yet almost 50 litres of water were collected from the site. Most deposition took place 
between 01:00 and 05:00. Wet events associated with rain usually lasted for 1 - 2 hours, whereas fog events generally 
persisted for 10 to 15 hours. The longest wet event during the study period, lasted for 128 hours. 
 
3.2 Water yields 
Of the four sites, Woodbush has the highest rain and fog day frequency (123 and 148 days, respectively). It was 
therefore not surprising that it recorded the highest yield. 
During the study period, a total of5 555,31itres of water were collected at Woodbush. This represents a mean of 22,9 
I/m21 wet day or 12,2 I/m2/day. The highest daily rate was 177,3 litres. The rates for Hanglip, Medingen and Sabie 
were 10,5, 1,3 and 1,4 litres/m2/day, respectively. However, all four stations were not operational during the same 
periods. When compared with Woodbush's yields for corresponding periods, the following ratios were obtained: 
Woodbush: Hanglip: Medingen: Sabie: 1 0,81 0,3 0,4 
The relative contributions of fog and rainfall to these totals were determined by assuming that rain alone occurred on a 
rain day. All rain-day yields were thus excluded when fog deposition rates were calculated. Using this technique it was 
conservatively estimated that about a quarter (28 % ) of the yield originated from fog alone. Rainfall water collection 
rates averaged around 9 litres/m2/day. Despite the high rainfall recorded at some of these sites, many communities in 
the area do not have adequate supplies. No rainfall harvesting is practiced in the area and both underground and 
surface water are often contaminated with E. Coli. 
 
4, FACTORS AFFECTING YIELD 
The volume of water collected is a function of the frequency and duration of fog events, the liquid water content of the 
air and the wind speed [Cereceda et a1., 1988]. The season and prevailing synoptic conditions are thus important 
determinants. However, site characteristics, orientation of the collector, type of collection material and the base height 
of the collectors also affect the efficiency of water collection. The latter two aspects were investigated at Woodbush. 
Four different types of materials were tested for their water collection efficiencies. A carbon-coated polypropylene 
material, manufactured by Kimre Inc., fared the best. This was followed by a double layer of 40 % shade cloth, 
aluminum mesh and the same material as is used at Chungungo in Chile. Raising the screen by 1.5 metres only 
increased the yield by a factor of 1,6. 
The synoptic situations associated with wet events and their impact on yields is the subject of another paper. 
 
5. CONCLUSION 
The results obtained from the trails suggest that fog and rain harvesting from sites with an elevation of > 1 400m may 
indeed provide a solution to water shonages experienced by local communities. In view of the increasing frequency 
and severity of drought, it is evident that a large water collection system should be implemented without delay. 
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